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Notice

ZOXZ17IVCEEERENTLBAE(Z. 10 Industries Inc. AP IEER TSN THD. HEOBAZESLUIO Industries
Inc. OIERAIBEFZ(IBIREZOHMEATEE Y, 10 Industries Inc.(F. REROFERICDOVWTUVNRBIRIEEITVEBA.
feo RECGEEHEINTUVRIRIROFERICIER I 23R0FIIEE(OVT, —tI0EFEZESEDOTEHDEFA. 10 Industries Inc.(d.
BAIRUICVDTEZONZ 17N 2 E I 2HEFIZBBIRUET .

Warranty

Victorem 4KSDI-Mini#mI7zU—(F. BI&EECKIDEIEBNZVIRD, BABNS1FBRIEENFT ., COFRIHARIPICRMRIC
REaNH2EHBALIES. 10 Industries Inc.FZOMEICIDVEETRROEIRFFITHZITVFT . COREECELDITHACIIL.
FUWRBNIRFERIASN. RSN RGEHE T INEE . FSFLELNRIVEEES LU R LS MRMENES, AMREE
(F. NEVMERFZIREBORNEIRAS T AR T IEE. K. FEBECETERAINEEA.

Certifications
FCC Class A T34 i42sF 1z 3ED##2S - 1-YADIER

NOTE

COEBEE TARSN. FCCRAID/ V- M 5(CHESTFRAAT DI ERBEDOHIPRICENIL TWSIEMHIBALELZ. INSOFIBRIE. #2as
WEFERIBTEEL TV EE(CAERTHN BB REBZRMHEIDLOTREIENTVFY, AKERQ BIREIRIRIF—ZERK.
fER. AT BEIREMEN' DD, BURRIAZB (IO TERESSMERLRWEE . BIRBECEZER T 525 ESRIIAIREENHHET.
COERBZETHIHTERT L. BELTSHE5IESRITARENDDET . TDHE. I-Y-EEDOEBETHSZEEIonE
n&HhFES,

WARNING
I0 Industries Inc.(Cdo THIRMICRRBENTVAVEBEELMEERITOL, 1— - OWMBRIRIFHEIRNMENI RS T HEMEN D
DET,

CE Compliance

BRI ERE S EDIZH(CCouncil Directive 89/336/ECOEMHTESU. LU T OFINARISZNEST T D ENREEESN TUVE
9, :

® Immunity: EN55024:1998, A1:2001

® Emissions: EN55022:1998 Class A / CISPR 22:1997

CEX—/%$FDIANTOIO Industries Inc. B, BHINZEECIEEESIERICEIL TVWREESEEINTVETD,
HAEEGT—-JIOFEAR. EUEEIENT, S—ILRENTURLE, CEBSICRERZ S X DREEENHDET .
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About IO Industries Inc.

10 Industries Inc.(d. RFIHOT SIIET A ZEZETUTVET ., 1991FELEE., FAeBE3HB0291 TOFTSHIET AT ) r—
2AVCEHRETEREBEOVI 123 R ERRIRMETRCLISEAUTEFUR. HHoRGRF, A>YUAMDOY ROARt(CHDHhT
HTEESTEN., BiESNTULEY,

SEEMET SANET AL D —O/RAA-DUI ST A ZUTRIA TRV T SHIETANASITRABAF O RL B OFRER (S
HHORMEEETE) - R RBNSFHETONRIATOZTINIEATNTVET,

Contact Information

10 Industries Inc.

15940 Robin's Hill Road London, Ontario
N5V 0A4 CANADA

Tel: (519) 663-9570

Fax: (519) 663-9571

Sales: sales@ioindustries.com

Technical Support: support@ioindustries.com

HRASHTIIN\DIR

104-0043 FREPHPRXZE2-12-11
IXOSEJL

Tel: (03) 3553-8061

Fax: (03) 3553-8064

Mail: sales2@technohouse.co.jp
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1. Introduction

J>)W MaVictorem 4KSDI-Minihx53U—X (3. 8RR ET ABIEN S ZEHL OB TOURER. t+1UT1F
(FEERE T, MBLAVWT TV —2a(CHIELTVWEY . BmmEDOSony CMOST>H(d. 4KSDI-Minih X3 (BN
BEESILFTIVIL O SHIBHUE T, Table 1(C. 2OYZ17ICERHINTOLRIHASOET I ERUET,

Model Sensor Resolution Optical Format Shutter
4KSDI-Mini Sony Pregius IMX305 4096 x 2160 1”7 (16.0mm) Global
4KSDI-Mini RS Sony Exmor-R IMX183 4096 x 2160 2/3" (11.1mm) Rolling

Table 1. Covered Victorem 4KSDI-Mini models

1.1 Output Formats

4KSDI-MiniaxX>tHh— henat Rz ZTable 2(RUET .

Interface Resolution Output Format Frame Rate (Hz)
4096 x 2160 (4K) 4:2:2 Y'Cb'Cr'/ RAW 47.95, 48, 50, 59.94, 60
Single 12G-SDI 4096 x 2160 4:4:4 R'G'B' 23.98, 24, 25, 29.97, 30
SMPTE ST 2082-1 3840 x 2160 (UHD) 4:2:2 Y'Cb'Cr' / RAW 50, 59.94, 60
3840 x 2160 4:4:4 R'G'B' 23.98, 24, 25, 29.97, 30
Single 6G-SDI 4096 x 2160 4:2:2 Y'Cb'Cr' / RAW 23.98, 24, 25, 29.97, 30
SMPTE ST 2081-1 3840 x 2160 4:2:2 Y'Cb'Cr' / RAW 23.98, 24, 25, 29.97, 30
4096 x 2160 4:2:2 Y'Cb'Cr'/ RAW 47.95, 48, 50, 59.94, 60
Quad 3G-SDI 4096 x 2160 4:4:4 R'G'B' 23.98, 24, 25, 29.97, 30
SMPTE ST 424 3840 x 2160 4:2:2 Y'Cb'Cr' / RAW 50, 59.94, 60
3840 x 2160 4:4:4 R'G'B' 23.98, 24, 25, 29.97, 30
Dual 3G-SDI 4096 x 2160 4:2:2 Y'Cb'Cr' / RAW 23.98, 24, 25, 29.97, 30
SMPTE ST 372 3840 x 2160 4:2:2 Y'Cb'Cr' / RAW 23.98, 24, 25, 29.97, 30

2048 x 1080 (2K)?

4:2:2 Y'Cb'Cr'/ RAW

47.95, 48, 50, 59.94, 60

Single 3G-SDI

SMPTE ST 424

2048 x 10802 4:4:4 RG'B' 23.98, 24, 25, 29.97, 30
1920 x 1080 (HD)* 4:2:2 Y'Cb'Cr' / RAW 50, 59.94, 60
1920 x 1080* 4:4:4 RG'B' 23.98, 24, 25, 29.97, 30

Single HD-SDI

2048 x 10802

4:2:2 Y'Cb'Cr' / RAW

23.98, 24, 25, 29.97, 30

SMPTE ST 372

1920 x 10801

4:2:2 Y'Cb'Cr' / RAW

23.98, 24, 25, 29.97, 30

! 4K imagehsmRo -4
2 UHD imageh' 5307 —Y>4

Table 2. Supported output formats

IO Industries Inc.

www.ioindustries.com
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1.2 Camera Highlights

s ENEZ

o (RIAREBAMTFIVILOS

o EBHOLHHEAATIa>

o EBHOBHKY I IA-YN 4:2:2 / 4:4:4 /| RAW

e 1/2Zhv7 (3dB) BEAITOISORE
> RAT4ITDORYE(FISO250. HEREISO64000F THIAE
> RMT4IORUEFISO100. HBREISO025600FTrlEE (RSETIL)

e EAK48dBOT A IEEE

s BERBNE

o BEELET>ION-

o FO-/)(XT1A (OLPF) EIRDYRIAILA

o 3fERHEAAS

o MEXRBTIINZT-X

o KRNI —2a>E(F\D RNV RUEIDICLZRS4A85 1

o ASAVI->FT4RTLA (OSD) AZ1—A—){-LA

o {EHEEN. 12V@7.2W

IO Industries Inc. www.ioindustries.com Revision 1.2])
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2. Mechanical
IASARARDOIEEZFigure 1(TTRUET S

Front Rear
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Figure 1. Mechanical drawings

IO Industries Inc. www.ioindustries.com Revision 1.2])
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2.1 Mechanical Specifications

HAB RO ZE R Z Table 3(TRLET

Specification

Description

Size

62.0 mm x 62.0 mm x 42.1 mm

Weight

325 g (L>REe—b2>-T72 78> TV%RR)

Mounting Holes

All sides — 1x 1/4"-20 (tripod) All sided — 2x M4 x 0.7

Power Connector

Male 6-pin push pull Hirose Mating connector: HR10A-7P-65(73)

Lens Connector

Female 6-pin push pull Hirose Mating connector: HR10A-7P-6P(73)

Video Output

4x HD-BNC

Sync Input

1x HD-BNC

Table 3. Mechanical specifications

2.2 Power

4KSDI-MinifiX3(d. 7~19VODCERZERL TREENF . EIRIRI5%Figure 2(C, E &% Table 4

(CRULET,

795741 TEFL AR MefER Y 21558, BIRE8~16V DCTRIFNIEERDER A,

Pin

Description

NC

RS485 (A) -

7-19V

NC

RS485 (B) +

A | h~h|W N~

GND

Table 4. Power connector Pinout Figure 2. Power Connector

IO Industries Inc.

www.ioindustries.com Revision 1.2])
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AKSDI-Minih XS DOIEAEEEE 1% Table 5(CRUET,
AT 0I7> T TVEERT 355, 12VERZERL TRIRTO0.24W, &R T0.48WiBNIENET,

Model Configuration Typical Power (12V supply)
4K/UHD 60Hz, 1x 12G-SDI + 1x 3G-SDI (Ink 0, fps 9) 0.6A, 7.2W
o 4K/UHD 30Hz, 1x 6G-SDI + 1x HD-SDI (Ink 1, fps 4) 0.52A, 6.2W
AKSDI-Mini 4K/UHD 30 Hz, 2x 3G-SDI (Ink 2, fps 4) 0.52A, 6.2W
4K/UHD 60Hz, 4x 3G-SDI (Ink 3, fps 9) 0.6A, 7.2W
4K/UHD 60Hz, 1x 12G-SDI + 1x 3G-SDI (Ink O, fps 9) 0.53A, 6.4W
4K/UHD 30Hz, 1x 6G-SDI + 1x HD-SDI (Ink 1, fps 4) 0.45A, 5.4W
AKSDI-Mini RS 4K/UHD 30 Hz, 2x 3G-SDI (Ink 2, fps 4) 0.45A, 5.4W
4K/UHD 60Hz, 4x 3G-SDI (Ink 3, fps 9) 0.53A, 6.4W

Table 5. Power consumption

2.3 Lens

BHASOHEN )W) TA—hZAEFEIR T DI, PIVEZILDCIIO N XA TIMEREINTLET,
FATS (M2.5) OBIEICHIIARDLSEANE (#4-40) D2ADZIICED USHTTFATHTEEINET

U DAIEE, HEIGUT, 0.05 "ONRAL > F2ERAUTREIZENTEET,

AT23>DCIV N FITATEFR I NP TH%IER S D55 TA—HALRDOHIHEHIF4KSDI-MinihX3(C5E

([CREINTVET ., LTI %Figure 3(C. EVECE#% Table 6(CRULET,
TOT1TEFR DI NPT 9% ER T 355, BIRE8~16V DCTRIFNIFRDERA.

Pin

Description

Power Out (8-16V)

NC

RS232 RX

RS232 TX

NC

AU~ WIN|=

GND

Table 6. Lens connector Pinout

Figure 3. Lens Connector

IO Industries Inc.

www.ioindustries.com
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3. Environmental

3.1 Temperature

4KSDI-MinifIX SO BNERREEER I -300C~650CT, AHMIRE20~85% TIHEETY ., AT3a>0E—h>
DETPNG. BERERAEIIET BN TEES, JH—ILRTOITIINT—RFLA (FPGA) DI1EAX—St
SHOIEE (T RS4851>45—-J142 (Table 120tmpHLUstpIN> RESEE) TEZATEETD,
(RESREEHHIE-40°C~85°C. HBLPREE10~90%. HBERECL,

3.1.1 Heatsink and Fan

AT2A2 O -8BV TP 72T (4AKMINIHSFAN) %Z4KSDI-MinihXSOE E(CED CREVEHI
WU REEEREZILRIZIENTEXT ., Tr>OFIEIEAT, O—. )\ A—-NEKETEET,
Figure 4(&. 4KSDI-MinihiX>O&E@EICEDAS B NIZE— b2 0ET7> 072> TVERLTVED.

= POWER ~*
LENS ~ (7-19VDC)

N
) 2

— 8=
SDI1  SDI2

Figure 4. Heatsink and fan assembly attached to back of camera

IO Industries Inc. www.ioindustries.com Revision 1.2])
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3.2 Shock and Vibration

4KSDI-MiniiX5 TERMEN B ES LMRENERERDFERZ Table 7(CRULEF T

. Spec Paragraph .
Specification . Test Level Details Result
Method/Condition
MIL-STD-810G 514.6 Vibration 3-axis Vibration Category 20 Pass
MIL-STD-810G 516.6 Shock 3-axis Shock 40G (3 pulses +/-) Pass
MIL-STD-810G 516.6 Shock 3-axis Shock 75G (2 pulses +/-) Pass

Table 7. Shock and vibration testing results

4. Sensor Specifications

4KSDI-Minih X502 S{ttk%e Table 8[C7RULEF T

Specification 4KSDI-Mini 4KSDI-Mini RS
Sensor Sony Pregius IMX305 Sony Exmor-R IMX183
Active Pixels 4096 x 2160 4096 x 2160
Optical Format (4K) 1”7 (16.0mm diagonal) 2/3" (11.1mm diagonal)
Pixel Pitch 3.45 um 2.4 um
Shutter Type Global Rolling
ADC Bit Depth 12-bit 10-bit
Dynamic Range 73.6 dB 72.0 dB
Table 8. Sensor specifications
IO Industries Inc. www.ioindustries.com Revision 1.2]
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5. Remote Control

I\ RAJLRUEDS Z(ERUTAKSDI-Minih XS HIEITEEF T, UE—NRTA(FIRT> DX T >+ —R— REfEz
EPIVZZOABT, IEB(CHKRTMAKECENTVEY, VEI>O3DOAIE(C(E1/4"-20 (=M OEW{FIFIT
Hh. EmICZEROGBERD4E Y LEMOIRIINGDNET,

Figure 5(&. YEI>OIEERMZRL. WIHBEDRBAZ KL TVET,

Handheld Remote Button Description

Menu/Enter
= enables/disables the OSD
- executes menu commands Indicator LED

"A"Button
Lens control: open lens aperture

"B"Button
Lens control: step focus towards infinity

“C"Button
Lens control: close lens aperture

“D”"Button
Lens control: step focus towards near

Up Arrow
0SD on: navigate up
OSD off: increase exposure

Right Arrow
0SD on: navigate right
0SD off: one-shot color balance

Down Arrow
05D on: navigate down
0SD off: decrease exposure

Left Arrow
0SD on: navigate left
05D off: cycle ISO

0000  ©

Figure 5. Remote control

IO Industries Inc. www.ioindustries.com Revision 1.2])
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AR Z Table 9(CRUE D,

Specification Description
Size 62.0 mm (w) x 99.3 mm (h) x 17.5 mm (d)
Weight 150 g
Mounting Holes 3x 1/4"-20 (tripod), top and sides

4-pin LEMO EGJ.0B.304-CLA

Power/Comm Connector . .
Mating connector used on 10 Industries cables: FG].0B.304-CLLD52Z

Table 9. Remote mechanical specifications

IRIADE > BLE%Table 10(CRULET .

Pin Description
1 RS485 (A) -
2 RS485 (B) +
3 GND
4 10-19V DC

Table 10. Remote power connector pinout

IO Industries Inc. www.ioindustries.com Revision 1.2])
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5.1 On Screen Display

AN =>F4ZTA (0SD) AZ1—A-N=LAF HHMA-DDE LIRRENET ., HATA-IY I
12G-SDIF/z(36G-SDICRESNTLSI5E (Table 1200spIN> REEIR) | XZ1—-0OA-N\—-LA(ET54Y
A TEATS3>TY, OSDIE. Eh A HCA—IN-L1EN, EnterRI>HEN3E. T17IELTITYR
D3G-SDIENTA—RYRTTFAXUEAICA-N-L1ENFT,

JEI>DHR(CHIENtermT>Z2IBUTAZ1—2FEE I, MainXZ1—%Figure 6|CRUEY,

= MHIN MENU &
LIDED FOREMAT k

Figure 6. Main menu

MainXZ1—(& BHROE L. T—J7179230V - OMRAICERSNET . XZ1—(F. FEBEOHICEROIEE
BREPNITFILUORENET, AZ1—D—FE LOITEFIHA MUATIE. MainXZ1—F(FSubXZ1—-MIRIERR
ENTLINEINZRUET . MainXZ1—0ZA _ERBICEnterRY>DEBHER RSN, MainXZ1—-%Z#& T3 3/5E
ZRUET . Enterh5> %L TMainXZ1—-%ZFAUF T,

F—)\wRD EZ27O0-IF—-ETFRI0-IVF-%FEALT. XZ1-04G LRBICHD L TFOXREITRENZMainX=1—
ZFES—-RUET,

IRTEBIRENTUVBIA U(EZYRI L =LA TRENE T, AZ1—-0OBEREIEEAIVKEOM>T, 91 MUTE
BHIEVTY,
BA70-)F—%IBLTSUbXZ1—%&RLET,

IO Industries Inc. www.ioindustries.com Revision 1.2])
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5.1.1 Sub-Menus

AAIAZ1—-THAAIO-)ILF -2 TSubX=1—%:18IRUE T, Exposure/ISO SubX=1—%Figure 7(IRUZ
9,

APOSUREE < IS0 &

MODE k

Figure 7. Exposure/ISO sub-menu

SubXZ1—0Z ERBCFAERIO-IRIZDS URIVDRREN XM UAZ1—-(CRDFEERUET . £X70-)
RIVERTEXA X1~ (CRDET

F—\WRO_EZIO-NF—ETFRIO-NF—%ERLT. XAZ1—0h LIB(CHD L/ T RENT/RENE., &IREN:
SubXZ1-IY¥>RZEFES —BLET,

IR RZBIRTB(CE. ADRIO-)F %LU T, 2O RNT7I74TR54> (YRIL-Dh=>31>) ORE
(CHUFT . IV RBBIRTERVBEE. ITHEIRENTUVREEICAKREINFRENF A 2EX(E BEEL
MENRIGE, BHEZEE I LETEFRA.

IO Industries Inc. www.ioindustries.com Revision 1.2])



16 VICTOREM 4KSDI-Mini User's Manual

Figure 8(3. Exposured¥> RHMEIRENzExposure SubXZ1—%ZRUTVET,

ExPOSUEE

Figure 8. Exposure sub-menu with exposure command selected

N> RZBEIRT 2L, REDFRENSUbXZ1—-DHEAICERRENE T JBIRUZIV RSV OHNEEDTFART
RN, FEDOSUbAZ1—FFANMIZYRI LI L —IAINCEEEINE T, L TFAI0-)L-F—%EALT. /{5
—H— TV DREICRRENTVD L TFOREITRENZ IV R NSA-F-2ZEELET,

IRV ROBNNSA—HBIGET BE. ERENEFHF RSN, BRE/\IA-HESGETBE. FREENFRRINE
9. XNV ROATZAU N1 DUNMRWEEF. EREIS FREMERREINEE A

SubXZ1—(CRER3(cF. ERIO-)IF—=#HLFT,

ExposurelcBEET 20V RNEIRENZE. XZ1— DA F (e AA-—N-LAHFRRENET . 4KSDI-Minih
ASDExposure N> Rl&k. FA U THESNE T . 4KEEUHDA A—TRICSDIA>A—J14 A% U TEnXan
371>OATEIE—BLTVEIN (2250) | SAUL—NMIIL—LL—NIELTERDET, tH A —/N-LA
(ClE. —AEBYAERAENSAETHIE. 3. V(IO EMI TOELREN R REINET,

VOOV RIF. Figure 8MEEHIFEINLSC/NIA—FZBEE(CEBLFET  EITRREINRRZINVOR (S
fzal) LERAIREBATIADOUAMRRUEFIZIN R (A-H—-yNAREF) (& Enterd—T/N\IA-51T
DEREICFRIRENET,

IO Industries Inc. www.ioindustries.com Revision 1.2])
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Link configurationd¥> Rhh&IRENzVideo Format SubXZ1—hHFigure 9(CRENTVET,

LIMNE CONFIG

Figure 9. Video Format sub-menu with link configuration command selected

NIA=ITDEREICEnter:—HRRENTVRINY RDIFE(E. UpBLUDownRI0—-I)LF—%{FERULT/I\S5X—
ADOUZNEZI0-ILU, FHEDINSGA—F%LTEITBICFEnterMI>Z2IUET, IV RNTTIDE AV
AZ1—HSubXZ1—(IRDFT, IV RONFA-HVANEHE T I3 EXIO-)F—%HUFET,

IO Industries Inc. www.ioindustries.com Revision 1.2])
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5.2 Command Protocol

JE—RI>MO-)LF. RAMRS4A85745 THE ERROBFEARASCIIINY> ROV AERLED .
AR SUZIEIENCRE I 2R ERRAO NTT,

e 8Ewh. 115200/~ 1ZbyTEY R, JWF1RU,
o  IRTOYE-RIMO-IIRTRE. 1DOF7RZMOT(EES (0x27) THAFD. 0x30-0xfOEFEEDXFH
it FrUy>Us-> (0x0d) THTULEY,
o  UEIDH'RANCEBENADE RIVHHREINDH DATHBACKXF (0x06) H'Z{EENSFT. [0 <CR>
(0x27,0x30,0x0d) 1DIREIVY RHMEDIRENF T, COAEAR(ICXT—HALEDN -HLE Y,

Table 11(C XXTL2F—R—ROBRIZOXAEZRUFT, —BO_ERI-Y—E NS5OV Refhn
RS485#425(CHEAL T, 4KSDI-MinihXSZHIfH I 2 ENTEFT,

Button ASCII Character (hex value) Button ASCII Character (hex value)
Enter 5 (0x35) A 1 (0x31)
Left Scroll 4 (0x34) A held < (0x3c)
Right 6 (0x36) B 3 (0x33)
Up 2 (0x32) B held = (0x3d)
Up held : (Ox3a) C 7 (0x37)
Down 8 (0x38) C held > (0x3e)
Down held ; (0x3b) D 9 (0x39)
D held ? (0x3f)

Table 11. Keyboard ASCII command value

IO Industries Inc. www.ioindustries.com Revision 1.2])
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6. Camera Commands

HREEFC(E A-SFIT0T 3 L% {ERBLTAKSDI-MinihXSOFfHZITITENTEE T, Fiz. BIERASCIIT
IORIONIWEERLUT, hRYLD - —A>A—TJ1A AF@F 7TV —332(C3> M-V B HFHADTEETEFT,
AR SUZIFEIENCRE I 2EERIRAO NTT,

e 8Ewh. 115200/R—. 1ZX~ITEWK, /\"Uﬂf&bo

o  XEENLIVIREIART, FryZ5—> (0x0d) THETULEI . OV RIE. IXSHOuartZ{EHAT
— 22y NU TP A RIV/ LT HREEICR S edICW D TERIETBEH TEE T,

o IVUR(E 3DDASCIINFEBNICHESCGRTE. Fe(FIV> RICEETS 258 ENRVMEEDFTYUYSII-> T,

o INVREREDMICAR-AMEAINET,

o INRTDHEF1I6EETT,

o INTOIVYRXFINXFTHEINTVET (16EHDREBa~Z2EZD) -

o  IXVREBRIZICE. REDINY RXFORICBUTHEEINET,

o RRINULIEONURIFACK (0x06. —MRMICHREKTOISLTIEAYS 1 (-) ERBENET) | BRFELIES
SOV RIENAK (0x15. BEIHERITOISATITSAEBERBEINET) TRUFET,
7 - —EBOIRERTOI S ATIE. ACKPNAKREDENRIAA RN F(EFTRRENF Ao

o JINE IXUR HEOE. AEINOSR/IMEERKRIE. FrivIUF—> REICACKZRULET,

e Get camera parametersd¥> R (gep) (& INTOIVY REREZRLE T,

1R

1. Set exposure time to 1125 lines:
o Command: exp 465<CR>
o Response: <ACK>

2. Query exposure time:
o Command: exp<CR>

o Response: exp 465 (001,8b6)<CR>
<ACK>
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6.1 Command Summary

Table 12(C, EATIEERINTOINY FOBKIZRLET . INY RONIA-F-DBEETAXEXF Y' TR
nFg ((JAa-YyblOHESR) . EXFIYIE 0~fD16:EEHZRLF T,

==

variant firmwarez31T

LTW3I5EI(d. Section 8TIVY ROEVVERESZRL TLIZEL,

Command Format Description
VARIANT
Variant Version var Returns variant version of firmware.
VIDEO FORMAT
0 - 1x 12G-SDI
. ) ) ) ) ) 1 - 1x 6G-SDI (default)
Link Configuration Ink'Y Output link configuration:
2 - 2x 3G-SDI
3 - 4x 3G-SDI
. . 0 - UHD (default)
Resolution res Y Output resolution:
1 -4K
0 - 4:2:2 YCbCr (default)
Image Sampling samY Image sampling: 1 - RAW
2 -4:4:4 RGB
0 - 23.98Hz
1 - 24Hz
2 - 25Hz
3 -29.97Hz
4 - 30Hz (factory default)
Frame Rate fps Y Output frame rate:
5 -47.95Hz
6 - 48Hz
7 - 50Hz
8 - 59.94Hz
9 - 60Hz
TRI-LEVEL SYNC
) 0 - disabled
Tri-Level Sync Enable synY
1 - enabled
Range 0x0000 - Ox1FFF (-7.76ms to 7.76ms) Subtract
0x1000 for signed 12-bit value
Sync Shift sys YYYY Each value represents 256 clocks at 135MHz (~1.8us)
Sync shift only applies when sync first enabled,
will return NAK if sync enabled
Returns 4-bit value (single hex digit)
Bit 0 - line locked
e Current output clock trained to TLS line time ('1").
Sync Detect syd

Bit 1 - frame locked

e Qutput frame locked to TLS input, within +/- 8 line
times (OH analog point) ('1').
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Bit 2 - match detected

e TLS input matches current camera output rate ('1').
Bit 3 - input detected

¢ TLS input signal detected ('1").
Note, if the current sync state is drifting (“x001”, sync unplugged or
frequency changed) and a command is sent that restarts the sensor framing
(rst, Ink, res, sam, fps, lod and flp in RS model) the sync control block will
reset back to a not locked state (“xx00").

EXPOSURE

Exposure time in lines (H)

Exposure Time exp YYY
Range 0x001 - 0x8B3
GAIN AND OFFSET
Sensitivity in ¥2 F stop (3dB) increments
Sensor Sensitivity isoY Range 0x00 - 0x10
Changing ISO will be reflected in agn setting, and vice versa
4KSDI-Mini 4KSDI-Mini RS
Range 0x000 - Ox1EQO 0x000 - Ox1EO
) Gain in 0.1dB steps approximage 0.1dB steps
Gain agn Yy
Analog gain 0x000 - 0x0FO0, up to 24dB 0x000 - 0x10A up to 26.6dB
Digital gain 0xOF1 - Ox1EOQ, 24.1 to 48dB| 0x10B - 0x1EO 26.7 to 48dB
Step size and range changed in firmware version 12.
Sensor Black Level | blk YYY Range 0x000 - OxFFF Default 0x000 Not recommended to change
MISCELLANEOUS
Bad Pixel 0 - off
bpx Y
Replacement 1-on
0 - off
Test Pattern pat Y 1 - color bars (static)
2 - color bars (dynamic)
0 - off
1 - vertical flip
Image Flip fipY 2 - horizontal flip
3 - both direction flip
Note RS model only support vertical flip
0 - 9600
1-19200
2 - 38400
RS485 Baud Rate sbd Y 3 -57600
4 - 115200 (default, remote)
5 - 230400
6 - 460800
. Enable on-screen menu on primary output (SDI #1)
Primary On-Screen
ospY 0 - off

Menu

1 - on (default)

IO Industries Inc.
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Command Format Description
Control for 4KSDIHSFAN mounted on back of camera
0 - off
1 - auto
Fan Control fanY Automically sets fan to off, low or high depending on

current FPGA die temperature
2 - low speed
3 - high speed

EF LENS CONTROL
0 - 9600
1 - 19200 (default)

RS232 Baud Rate Ibd Y 2 - 38400
3 -57600
4 - 115200
0 - Do not automatically learn focus (savable command)
Learn Focus Enable fen'Y )
1 - Automatically learn focus
Range depends on lens
Aperture ape YY
Smaller the number the more open aperture
Focus Step Size fst YY Range 0x04 - OxC8 Default 0x14

AUTO ZONE (EXPOSURE AND WHITE BALANCE)

Range 0 - 4 Default 2
Zone is 1280 x 720 and can be moved within UHD image

Zone X Position apxY ]
size.
Start column = apx x 640, add 128 in 4K output format
. Range 0-4 Default 2
Y Position apy Y
Start row = (4 - apy) x 360
0 - off
Overlay apoY
1-on
AUTO EXPOSURE
. Minimum auto exposure time in lines (H)
AEC Min Exposure amn YYY
Range 0x001 - max (amx)
Maximum auto exposure time in lines (H)
AEC Max Exposure amx YYY ]
Range min (amn) - 0x8B3
. ) Minimum auto gain
AEC Min Gain adn YY
Range 0x001 - max (adx)
. Maximum auto gain
AEC Max Gain adx YY .
Range min (adn) - OXOFF
. Minimum auto aperture
AEC Min Aperture aan YY
Range 0x00 - max (aax)
Maximum auto gain
AEC Max Aperture aax YY .
Range min (aan) — max (depends on lens)
12-bit target luma value
AEC Target Luma aet YYY Range 0x040 — 0x3AC (legal luma range)

Factory default 0x1DO
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Command Format Description
0 - slowest
AEC Speed aesY 1 - slow
2 - fast (default)
3 - fastest
0 - off
1 - Auto exposure
AEC Enable aexY 2 - Auto exposure + gain
3 - Auto exposure + aperture
4 - Auto exposure + gain + aperture
COLOR
Color temperature settings in 100K steps
Value of 0x00 is off or custom
Range 0x01 - 0x3D (2000K to 8000K)
Color Temperature Preset ctp YY Any change to crr/cgg/cbb will change ctp back to custom (off),
or running white balance or enabling tracking white balance
Cannot be changed if tracking white balance enabled.
Released in firmware version 04
Color Matrix Red-Red multiplier
Range 0x0001 - Ox3FFF (-7.996 - 7.996)
Color Matrix RR crr YYYY Subtract 0x2000 for signed 3.10 fixed point multiplier
Value of 0.0 = 0x2000
Value of 1.0 = 0x2400 Default 0x2400
RG crg YYYY Default 0x1FDA 0x2026(RS model)
RB crb YYYY Default 0x2027 0x200D(RS model)
GR cgr YYYY Default 0x1F12 Ox1F1E(RS model)
GG cgg YYYY Default 0x2400
GB cgb YYYY Default 0x1F97 0x2018(RS model)
BR cbr YYYY Default 0x2028 Ox1FEC(RS model)
BG cbg YYYY Default 0x1F45 Ox1FC2(RS model)
BB cbb YYYY Default 0x2400
Red color plane offset
Color Offset R ofr YYY Range 0x001 - Ox3FF (-511 - 511)
Subtract 0x200 for signed 9.0 offset Default 0x200
ofg YYY Default 0x200
B ofb YYY Default 0x200
) ) 0 - off
Tracking White Balance ) .
twb Y 1 - on using full image
(TWB) )
2 - on using zone
0 - slowest
TWB Speed tws Y 1 - slow
2 — fast (default)
3 - fastest
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Command Format Description
Saturation in 0.1x steps
. 0x00 - no color (mono)
Color Saturation sat YY . .
0x0A - no saturation applied
Ox1E - default (1.4x)
GAMMA AND LUT
12-bit 1D LUT
Applies to RAW data path and luma after color space
Gamma / RAW Ut Y conversion
u
1D LUT 0 - off
1-8 - select user 1D LUT
9 - select factory LUT
10-bit 17-point 3D LUT
Color
L3y 0 - off
3D LUT
1-4 - select user 3D LUT
12-bit 1D LUT
Red Tone 1D LUT rity Applies to red color only before color space
conversion
Green Tone 1D LUT glty 12-bit 1D LUT
Blue Tone 1D LUT blt Y 12-bit 1D LUT
Input (X) and output (Y) position of first kneepoint
Piecewise Gamma Curve X - bits 11:0, Y - bits 23:12
. ycl YYYYYY
Kneepoint 1 X range = 0x001 to (yc2 X - 1)
Y range = 0x001 to OxFFF
Xrange = (yc1 X + 1) to (ye3 X -1
Kneepoint 2 yc2 YYYYYY d (y ytoly )
Y range = 0x001 to OXFFF
Xrange = (yc2 X + 1) to (yc4 X - 1
Kneepoint 3 yc3 YYYYYY g ly )toly )
Y range = 0x001 to OxFFF
. X range = (yc3 X + 1) to OXFFE
Kneepoint 4 yc4 YYYYYY
Y range = 0x001 to OxFFF
Resets kneepoints 1, 2, 3 and 4 back to default
Reset Piecewise Gamma o values,
Curve y producing 1.0x gain
No parameter
Master Pedestal mpd YY Range 0x00 - Ox7F
Range 0x001 - Ox3FF (-511 - 511)
Subtract 0x200 for signed 9.0 offset
Red Black Balance rbb YYY )
10-bit data path also scaled by (1024-offset)/1024,
pixel data squeezed or stretched into available space
Green Black Balance gbb YYY
Blue Black Balance bbb YYY
Range 0 - 3
Image Enhance enhY 0 - off
1-3 - increasing degree of image sharpening
10 Industries Inc. www.ioindustries.com Revision 1.2]
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Command Format Description
0 - off (legal)
Overshoot ovrY
1 - on (extended)
Reduce chromatic errors along sharp edges
Chromatic Error Correction chry 0 - off
1 - on (default)
PROFILE
) 0 - factory profile
Power-Up Profile pup Y )
1-8 — user profile
. Save current settings to a user profile in flash
Save to Profile savY
memory Range 1 - 8
Load factory or user profile
Load Profile lodY 0 - factory
1-8 - user profile
0 - off
1-on
Auto save to Power-Up . .
Profi asvyY Auto save current settings when exiting on-screen
rofile
menu.
Only applies if power-up profile is set to a user profile
EXECUTE
Camera Reset rst Reset camera to power-up profile
LENS UNSAVED
Lens adapter reset Inr Reset EF lens adapter
Focus Step to Min fsz Step focus towards minimum
Focus Step to Infinity fsi Step focus towards infiinty
Move Focus to Min fcz Move focus to minimum setting
Move Focus to Infinity fci Move focus to infinity
0 - Lens Ready
1 - Focal Length
2 — F Number
Query lens
Lens Status InsY 3 - Focus Near
parameters/status
4 - Focus Far
5 - Manual Focus
6 - Auto Focus Busy
One-shot auto focus
0 - sweep entire focus range for highest contrast
Auto Focus afcy o
position
1 - fast focus, stop at first high contrast position
COLOR UNSAVED
One-shot white balance
Auto White Balance awb 'Y 0 - using full image
1 - using zone
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Command Format Description
ADMIN
Returns camera model string
Camera Model cam . L. X L.
Victorem 4KSDI-Mini or Victorem 4KSDI-Mini RS
Serial Number ser Returns 8 character serial number
Firmware Version ver Returns firmware version (2 char)
Hardware Version hvr Returns hardware version (2 char)
Get Camera Parameters gcp Returns all savable command up to and including pup
Range 0x01 - Ox10 User savable names:
0x01-0x08 - User profiles
Open User Name onm YY 0x09-0x10 - 1D LUT names
0x11 - reserved, will return NAK
0x12 - 0x15 - 3D LUT names
Write Character to Name wnm 'Y Write character to open name
Save User Name snm Save current name to memory
Read current saved user name
Range 0x01 - Ox15
0x01-0x08 - User profiles
Read User Name rmm YY
0x09-0x10 - 1D LUT names
0x11 - Factory LUT name
0x12-0x15 - 3D LUT names
Returns 8-bit error status
) Bit 0 - sensor configuration error
Error Register err ) . . .
Bit 1 — user set load error (saved with different variant
firmware)
Returns Sign + 8.8 (17-bit 2's complement) fixed point
FPGA Die Temperature tmp temperature in Celsius
- Value only updates every ~7 seconds
Returns Sign + 8.8 (17-bit 2's complement) fixed point
Sensor Temperature stp temperature in Celsius
Not available in 4KSDI-Mini RS model
Firmware Reboot rbt Reload firmware bit file from flash

Table 12. Command summary
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6.2 Video Format Commands

EFATA-IvRIY>UR (Ink. res. sam. fps) LZOHEE/ERCEISER :

o  UMUERTEINUR (Ink) HRESLINET.

o EIIWL>T (0-3) DERDBEICEETEEY,

o INKIYUREIRTEODH I EIV—LL— e ZEEBL. BEIEU GFREFEZHRAREUFT . LEX(E 1x
6G-SDIT(&. 4:2:2 / RAWY TS JDFHNEFRIEN. JL—LL—DEEHE(E23.98Hz~30Hz T,

o  REOIL—-LL—MFILWIRTE D SEHENDIHS. I —LL—NE30HZF(F60HZOWINHDEE
FCEEINET,

o JL—LL—NI&OTE. FREIVR (res) HHIRENZZENHDFET

e  UHDEHERE(L. 47.95HzBLU48HzDTIL— LL— R TEIEZINTLEE A,

o USUREILIOTHYIULIIRUR (sam) HEIRENZZENHDET .

o 4:4:4 RGBYYTI>JIA—-wMNE. 1x 12G-SDIHLU4x 3G-SDIV B TOHFR]SNTWET,

e  4:4:4NRGBIJA—YYhTIF. RAIL—LL—ME30HZTY,

e samI¥2RE IRTEOIL—LL—MEEEL. WE(SUTCHFSEHEZRZELET .

Table 13(3. 4KSDI-MinihXSHPM— I 3eFEFRET AR NEREZRLTVEFET .

Link Config SDI 1 (Primary) SDI 2 SDI 3 SDI 4
1x 19G-SDI 4K, 4:2:2/RAW, 47.95-60Hz Scaled 2K, sam/fps match SDI 1
X -
Level A UHD, 4:2:2/RAW, 50-60Hz Off Scaled HD, sam/fps match SDI 1 Off
v
On-Screen Display - Optional® , 12G-SDI 0SD - On?, 3G-SDI
4K, 4:4:4, 23.98-30Hz Scaled 2K
1x 12G-SDI
Level B UHD, 4:4:4, 23.98-30Hz Off Scaled HD Off
v
0OSD - Optional, 12G-SDI 0OSD - On, 3G-SDI
4K, 4:2:2/RAW, 23.98-30Hz Scaled 2K
1x 6G-SDI
Level A UHD, 4:2:2/RAW, 23.98-30Hz Off Scaled HD Off
eve
OSD - Optional, 6G-SDI OSD - On, HD-SDI
4K, 4:2:2/RAW, 23.98-30Hz Scaled 2K
2x 3G-SDI
Level B UHD, 4:2:2/RAW, 23.98-30Hz Scaled HD Off
eve
OSD - Optional, 3G-SDI OSD - On, HD-SDI
4K, 4:2:2/RAW, 47.95-60Hz
4x 3G-SDI
UHD, 4:2:2/RAW, 50-60Hz
Level A
0OSD - On, 3G-SDI
4K, 4:4:4, 23.98-30Hz
4x 3G-SDI
UHD, 4:4:4, 23.98-30Hz
Level B
OSD - On, 3G-SDI

lospdV Y RILISERESNTUWAIEE., YEIY OEnterhY> 2389 L, OSDAZI—HEHICA-N—L1ENET,
2JETDTENterF> 3T L, OSDAZ1—HA—N—L1ENET,

Table 13. Video output configurations
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7. Firmware Update Utility

4KSDI-MiniiASDFPGAT7—AJI7(d. 32EYhER(F64EY MDOWindowsARL —F1>F 227 1% ITUTL
BPCICIEHSNIZUSBNS, RS-485745 T4% AU TEFHTEET,
J7—LI177yT7—R1—-F1)F1[victorem_isp.exel(d. VictoremYIRIT7 DAV AN=ILT 4L NIDBintY
JI44 (GEEIXC : ¥Program Files¥IO Industries¥Victorem¥Bin) (C&HDET,

T7—LIIT7OT7YTT— MM EBRISE(IIO IndustriesCBRIVEDELZEL, Figure 103, BFI1-T4U)74
— - A>H=J1{ 2% RLTVET,

|| Pick a Firmware File
C:/Program Files/I0 Industries Victorem Victorem_4KSDI-Mini_h0oo_v02.vpf Browse...
Select Cameras to Update

Model Serial Mo Firmware Update? Status
@ Victorem 4KSDI-Mini 62120702 02 7] Carnera ready for update

Update Firmware

Figure 10. Firmware update utility

CO1-T4UT1(E SATLARCHDINTOINSZ—ERRUEFT .. BrowseNI>#ERLTIOISLT2I71)L
ZIBIRLET . BT DNASDEDUpdate?FIvImyIREAICLETS . &f&(CUpdate FirmwareZzifLE 7,

COIREETE T IBETICHIADHNI0ET . 7T 23 TLTVWBIHEN, YT T — N OTRAOERFTEIR
MEONILZEE. J7— L0917 1-T1UT1ZFWTT7Y I 7 — MBRUTIZE, BEOETIRREZNIATDR
T—HARFAUNETRRENET,
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[ ] [ ]
8. Variant Firmware
VKOO DR THRET7— AT P EFERBZRET7— A7 EBIEE T, EWEIHEBDKREVDOT, BERIOT7— ATV TH %
BTY, BUINTIIT. BLUN\-ROIFZIESIDOFEBANT. 1-Y—3T7—AI177vTTF— N1 —F(UT1ZERALTINUT> R
BT — ©\IIT7ETINZYINEZBENTEET,
BEOARL =T T7— A1 7 EFERDZ/NUT > MR EFEINE - -y MERR AR SOI7/)LIY> R (pup) FEO
—RIYUR (lod) ZEARALTO-RENES. 4KSDI-MinihXS3EH0CI7) N -T0J7( IV = BE#NICO0—- RLIS—J35%
SRELFT, RI120IS-L>SRA (err) IV RESBBLTEEW,

ZEIF— A7)V MO0 TT . IASTERITESNTVWBRIREDNUT> M I7— A0 NN -3 % B I 3(C(F. NV YR
(var) ZERUEY, variantd¥> ReHR—MNAVWEHWI7—ATIFTlE N—-2aUIHBHEDO0ERRENET,

FIAATIEER/ 7> F 7 — AT T DFEFRIC DV TIE. 10 Industries(CBRIVEDELEE,

9. Accessories

Part Number Description
VICPWRLIO RS485FLEMOf}E12V DCER7STS (1=/)\-HIL)
CABVICBATT PowerTapd 944 &EN\yFUERT —JILSLUPRS485FHLEMO
ACPWRTAP PowerTapd®I9FEACER7H TS5 (1=)X-HI)
485HRMT HASHIEDIZDDRSA851 > A —T1A ZFEN\D RAJLRJEDY
CABUSB4852M USBH'BRS485ADT7HTH4—T ). 2m. PCYINITTHBDOHASHAEHE
CABLEMO3M RS4853(ERS—TJJL (LEMO~LEMO) . 3m
VICLENSMOUNT-A L>ZXTATH. CRID N 774 TEFRDI> NCEHRUEFL > X % {5
CAB4KMINIDCI 7HTH =T, 4KSDI-Mini¢DC Auto Irisl > X%kt
4KSDIHSFAN E—ROBLUTP> 7T
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10. Document Revision History

Revision Date Description
0.1 03/26/2018 Preliminary release.
Updated firmware revision history.
0.2 04/05/2018 Fixed typos, added footnotes to Table 2 and repeated 'scaled' description in
Table 13.
Updated firmware revision history.
0.3 04/10/2018 ) - .
Added seperate RS model firmware revision history.
0.4 04/12/2018 Fixed typos, changed “Effective Pixels” to “Active Pixels” in Table 8.
Added tri-level sync commands, and updated color temperature preset
0.5 05/01/2018
command, see Table 12.
0.5] 06/20/2018 BAGERIRE (77//\UX)
1.0 12/07/2018 Updated commands and descriptions for version 0x10 firmware models.
1.0] 01/15/2019 | BARGERIFEE (77//\DR)
1.1 02/13/2019 Updated firmware revision history.
Updated firmware revision history.
1.2 04/09/2019 L )
Changed definition of gain command for RS sensor models (see Table 12).
1.2] 03/25/2020 BAGERIRE (77//\UX)
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11. 4KSDI-Mini Firmware Revision History

Revision Date Description

01 02/14/2018 Preliminary release.

02 03/20/2018 Added control of fan.
Fixed issue with possible image shift (groups of columns) when switching link

03 04/05/2018 configurations.
Fixed issue with fallback firmware not loading on failed update.

04 05/01/2018 Added tri-level sync support and color temperature presets.
Added 3D Look Up Table (LUT) support.

05 05/28/2018 ) i
Improved image enhancement filter.

06 07/03/2018 Added option to add exposure offset error to overlay.
Changed RAW output format Bayer pattern to GBRG.

07 08/15/2018 Added constant ancillary data packet (line 12 HANC) in RAW output format.
Fixed color preset setting when loaded from user set.
Corrected color shift when using Color Correction Matrix (CCM).
Fixed lens present status using user set with learn focus command disabled
(fen 0).
Added auto save to power-up profile on on-screen menu exit (command asv).
Expanded gain command to include digital portion on sensor, increased ISO
range up to 48dB. All gain commands (agn, adn and adx) extended to 3
digits. ISO command extended to 2 digits.

10 12/05/2018 o . .
Changed ISO setting in on-screen menu to be in ISO speed ratings.
Added auto focus feature (command afc).
Re-organized on screen menus for easier use.
Moved color bar test pattern to end of color data path. Does not show when
using RAW sampling mode.
Added sign bit to sensor and FPGA temperature outputs (stp and tmp).
Changed factory LUT to I0 Gamma 1 (lut 9).
Fixed issue with auto exposure + gain reducing gain back to 0.1dB with

11 02/13/2019 relatively high target value once gain value was greater than 0.5dB from
previous calculations.

12 04/09/2019 Bug fixes to 3D-LUT.
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12. 4KSDI-Mini RS Firmware Revision History

Revision

Date

Description

02

02/26/2018

Preliminary release.

03

04/10/2018

Added control of fan.
Fixed issue with fallback firmware not loading on failed update.

05

05/28/2018

Added tri-level sync support.

Added color temperature presets.
Added 3D LUT support.

Improved image enhancement filter.

06

07/03/2018

Added option to add exposure offset error to overlay.

07

08/15/2018

Changed RAW output format Bayer pattern to GBRG.
Added constant ancillary data packet (line 12 HANC) in RAW output format.
Fixed color preset setting when loaded from user set.

10

12/07/2018

Corrected color shift when using Color Correction Matrix (CCM).

Fixed lens present status using user set with learn focus command disabled
(fen 0).

Added auto save to power-up profile on on-screen menu exit (command asv).
Expanded gain command to include digital portion in FPGA, increased ISO
range up to 48dB. All gain commands (agn, adn and adx) extended to 3
digits. ISO command extended to 2 digits.

Changed ISO setting in on-screen menu to be in ISO speed ratings.

Added auto focus feature (command afc).

Re-organized on screen menus for easier use.

Moved color bar test pattern to end of color data path. Does not show when
using RAW sampling mode.

Added sign bit to FPGA temperature output (tmp).

Changed factory LUT to I0 Gamma 1 (lut 9).

11

02/13/2019

Fixed issue with auto exposure + gain reducing gain back to 0.1dB with
relatively high target value once gain value was greater than 0.5dB from
previous calculations.

12

04/09/2019

Bug fixes to 3D-LUT.
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