Progressive Scan Type
Black and White Camera

( KP-F120 )

OPERATION MANUAL

Please read this operation manual carefully for proper
operation, and keep it for future reference.
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GENERAL

Hitachi's KP-F120 is a 2/3-inch size black and white CCD @ Digital output

samera designed for high resolution and versatile functions. @ Frame shutter function and multiple electronic shutter
® High resolution : 1392 (H) X 1040 (V) effective pixels ] Frarpe-on-Demand function

® RS-232C control @ Partial scan

Standard composition Model type [ Assembly type | Shield type

1)Camera (with infrared cut filter)

2)Operation manual 2m | C-201KSM |C-201KS C-201KSS

5m | C-501KSM |C-501KS C-501KSS

Optional accessories 10m | C-102KSM |C-102KS C-102KSS
1)Tripod adaptor TA-F120 Note : Assembly type made to order
2)12 pin plug HR10A-10P-125(01) In Europe, use the Shield type

3)D. OUT connector (26 pins) DX30AM-50P or equivalent
4)Dummy glass (AR coated) ARC1214

gi'éua’;‘;g‘r): ::l:)o(le JU-F1 *12-pin connector output pin differences
‘ e ) S Pin | JU-F1 KP-F120 output
(7)6 pin plug HR10A-7P-6P 4 | VIDEO 1 VIDEO

6 HD/TRIG-B HD(Input)

9 VIDEO 2 TRIG-B

REAR PANEL SWITCH

Remote on/off, mode1 and mode2 switches are located on the rear panel.

1) Remote on/off switch (2) Mode switch
+OFF BN Y2 opes
OFF ¢ + MODE1 ¢ @ 4
:ON n@s NCN
ON 951 ryl
SW POS. MODE 1 SW POS| MODE 1 SW POS. MODE 1
o Normal mode 6 Smear reduction mode c Partial Scan(Normal mode)
TWO Trigger mode (READ POS. UPPER)
1 ONE Trigger mode 7 Smear reduction mode+4 X accelerated D Partial Scan(ONE Trigger mode)
ONE Trigger mode (READ POS. CENTER)
2 TWO Trigger mode 8 Normal shutter mode E Partial Scan(ONE Trigger mode)
(READ POS. UPPER)
3 4 X accelerated mode 9 Fixed shutter mode E 2 X accelerated mode
4 4 X accelerated mode A Smear reduction mode
+ONE Trigger mode Fixed shutter mode
5 Smear reduction mode B Partial Scan (Normal mode)
(READ POS. CENTER)




2)Signal connection to DIGITAL OUT : EIA644

DIGITAL OUT
DX30AM-50P

Pin
No.

Pin

Signal No.

Pin Pin

Signal |\, Signal No. Signal

Part code : JMD0256

DATADBDI(+)| 4 |DATADBDI() | 28 [DATADA-DI() [ 29 |DATADADI() this side

side

DATADBD2(+)| 6 |DATADBD2()| 30 [DATADA-D2+){31 |DATADA-D2()

DATADBDO(+) | 2 |DATADBDO() | 26 |DATADA-DO) | 27 {DATADA-DO() View from [:>ﬂ uﬂm Camera

DATA DBD3+)| 8 | DATADBDGL) | 32 |DATADAD3W) | 33 [DATADADA-)|(3)Signal connection to REMOTE connector

DATA DBD4(+)| 10 | DATADBD4) | 34 |DATADA-D4() | 35 |DATADAD4)

DATA DBD5(+)| 12 [DATADBDS() | 36 [DATADA-DS(+) [37 [DATADADS)| | No. | Signal

Pin

;;I:to\tlmwﬂ

DATA DB-D6(+)| 14 | DATADBDS() | 38 |DATADA-D6(+) | 39 |DATADA-D&()

15 | DATA DBD7(+)| 16 | DATADBDY() | 40 |DATADAD7+) | 41 |DATADAD7()

RD

17 |DATA DB-D8(+)| 18 | DATADBDS() | 42 [DATADA-DS(+) | 43 |DATADA-DS()

1 REMOTE
B-l HR10A-7P-6P(01)
Part code : JMH0092
TD

19 |DATA DB-D(+)| 20 | DATADBD() | 44 [DATADA-DI+) |45 |DATADA-DS)

21 TX2 22

RX2 46 |CLK OUT(+) |47 | CLK OUT(-)

23 GND 24

GND 48| VD OUT(+) {49 | VD OUT(-

O)Ulhwl\)—‘

MANU/REM
8 o> ([
= side

25 | HD OUT(+)

50| HD OUT(")

View from this side

~onnect the ground terminal of a frame grabber or other
>quipment to the shield of the digital out cable.

'he digital out cable should be comprised of a twisted pair of
vires having 100 Q characteristic impedance and an outer
sheath shield type conductor.

@ Connect the cable between the camera Remote
connector and the personal computer serial interface
connector (D-SUB 9 pin).

@ Notes: At the camera Remote plug, connect pin 4

" Manual/remote and pin 5 ground.
At the computer serial interface connector
(D-SUB), short pins 7 (RTS) and 8 (CTS).

SPECIFICATIONS
1)Pickup element 2/3-inch interline CCD (12)External sync input ~ HD/VD TTL level negative
Total pixels 1432 (H) X 1050 (V) Input impedance: 10k Q
Effective pixels 1392 (H) X 1040 (V) Frequency deviation: * 1%
Pixel pitch 6.45(H) X 6.45(V) u m (square (13)Electronic
lattice) shutter speed Selectable by external switches:
2)Imaging area 8.98mm(H) X 6.71mm (V) Off (frame rate), 1/30, 1/125,
3)Scanning system Non-interlaced 1/250, 1/1000, 1/2000, 1/4000,
4)Aspect ratio 4:3 1/10000, 1/50000 second.
5)Frame rate 30 frames/second (full pixel Set by external switch..
readout (14)Gamma
5)Horizontal scanning compensation y=1

frequency
7)Vertical scanning

frequency
3)Synchronization

9)Lens mount

10)Flange focal distance
11)Video output

Digital output

32.07 kHz

30 Hz

Internal/external (automatic
switching)

C mount

17.526 mm

Digital output or analog output for

image checking

Digital 10bits
Note: Maximum digital out
cablelength is 10 meters.

(15)Frame-on-demand  External switch setting on/off and
modes (fixed shutter, two trigger,
and one trigger).

(a) Signal system
External switch setup
(@Fixed shutter mode
(@ONE Trigger mode
® TWO Trigger mode
@ Smear reduction mode
(4 X accelerated mode + ONE Trigger mode, Fixed
Shutter mode, ONE Trigger mode, TWO Trigger
mode)



NAME OF EACH SECTION
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(@ DC IN/SYNC connector
12 V DC input, composite video (VS) signal output, used
for extemal sync and drive signal input.
@ VIDE OUT(BNC)
Composite video (VS) signal output.
(3 RS-232C connector (REMOTE)
Connect to computer for camera settings.
@ REMOTE ON/OFF switch
Selects RS-232C control
(® MODE 1 switch
Selects e. g., trigger input
(® MODE 2 switch
Selects e. g., electronic shutter speed, gain.
@ DIGITAL OUT connector
Used for digital and digital sync signal output.

This camera is provided with an IR cut filter.

How to remove the IR cut filter.

(1) Remove two screws @ and filter holder @ will come off.
(2) Remove the IR cut filter @ from filter frame @.

(3) Then, reinstall and secure filter holder @ with two screws @©.

Caution
Prior to removal of the optical filter, be sure to turn off the
power.

SIGNAL CONNECTION TO CONNECTOR

(1) Signal connections to DC IN and SYNC
(DC IN/SYNC)

External SYNC mode
Internal Frame-On-Demand
PinNo| SYNC | pynp 4Xaccel
mode Fixed shutter/ |Two trugger| +ONE Trigge
IONE Trigger mode

1 GND GND GND GND GND
2 +12V +12v +12V 12V +12v
3 GND GND GND GND GND
4 VIDEO VIDEO VIDEO VIDEO VIDEO
5 — EXTHD —

(GND) - -
6 | — | &R — - -
T = [ OOR | SR | T | ey
) . — _ TRIG-B —
9 — - - B -

(SIGNAL)

10 GND GND GND GND GND
1 +12v +12V +12V +12V +12V
12 — EXTVD TRIG-A TRIG-A TRIG-A

(GND) (GND) (GND) (GND)

DC IN/SYNC
HR10A-10P-12S(01)
Product : 23810AX

Camera
side

T

View from l—___‘J>
this side g




morethan10 s more than 1068H more than 1V g s

(4)TRIG-A input and HD & VD phase trig.a ~ = <— o~
during Fixed shutter mode : : :
Transmit TRIG-A at TTL level o TETTTIT e FTTTETTTIT T
Please use the Low period of TRIG-Ain 100 ghytte time @ /._,\
microseconds or more at the time of the HD Exposure start Exposure end
1 more than 1068H !
more I:than 10us imore than 10 us
(5)TRIG-A & B input phase and HD ~ TRIG-A e ore than 10 « s e etan o
& VD phase during Two trigger  TRIGB : & :
mode HD ; ; :
Transmit TRIG-A & B at TTL level TITTTIT T = RRERRRLIERRE
Please use the Low period of TRIG-Aand  ghytte time [Exposuretime | [ Exposre tme}
TRIG-B in 100 microseconds or more at the : Exposure start : Exposure
time of the HD reset ON. VD «SHy jend
3H
L more than 1068H !
moreithan 10 u s 'more than 10 i s
. TRIG-A
(6)One trigger mode
Transmit TRIG-A at TTL level HD T | TTT || [T=—====- 7 | 17 || ==

Please use the High period of TRIG-A in 100
Shutte time [Exposuretime] /.— Exposure
microseconds or more at the time of the HD utte m Exposure start (Exposretime] Y~ XP

reset ON. VD | 3H r | 3H r
7) External HD & VD input levels and phase
( )LeveI: TTL level P P EXTERNAL VlEW
2~6us

EXTHD L:’ 31.1806 y s10.15ns *'!___F

3 3H

EXTVD 1) 10681 = i:D

- > —--4 HrrAcHl«i—

1H:79.82 us f
Align falling edges of external HD and VD. PR e tonmenss
exThp L1 L | Y
HD F — L
—Hie—t2us

ExTvb || L !
VD : L] ]

ThET1~2H Caution

When a heavy lens is used, or when
excessive shock or vibration is applied,
fix the lens to the equipment, too.

VD output is delayed 2H compared to EXT VD.




(4) Partial scan ONE Trigger mode (UPPER)

31 VD —1 3Hl
AREA | VP _L:jl AREA
output S 16 output :

3H
= VD g
AREA | P _Ié_:r AREA
32H Vid 256H ) Video | 13
output
BE:
3H AREA | VP <:2r
vD 512H | Video .
output 1 512H

AREA

64H Video
ouput_ 19 NGV

INPUT/OUTPUT SIGNAL LEVELS AND TIMING

(1) Analog output signal (3) Digital output Timing
H period
32.07KHz 00
( . ) CLK l w
174 us o, FEffectiveusagerange 0.28 xS ——
+'5na(100) o s #34.17 y S % 5ns(1392) £ Sns(16)3) ta00
i+ 1047 u's_24.62 [us] *5ns 5.5
loa  “iEene (418 rtohs —— 5.5nst5ns
Vperiod 621 K s, (pixel) ! HD —»
12X ons ] o\
00tz \, [~ Geal— 1=
S O SN T
%] T ! E— 5. 5ns5ns
28 1040 [H] vo —

(2) Digital output signal

HD =774 psZénms U TX_'

6.21us DATA !

=+ 5ns : !
DATA [ T XORESHOABIEX__ 4——"‘"’I 21.0ns+5ns

@ XOBEISYDBEI®Y
— i H
CLK
34 72Hs (28.8MHz)% 0.01ns

vp b

3H



(2) Partial scan normal mode (UPPER)

3H
AREA | VD _L;)’ 166H -
16H Video 12
output 16!
3H
AREA vD “Q 181H
32H Video 12
output_; 32
3H
AREA | VP Tﬁ[ 209H
64H Video
12!
output_: ‘M

(3) Partial scan ONE Trigger mode (CENTER)

3H
AREA | P Lﬁ!

16H Video 119H
output 16H

w |

AREA
32H Video 116H
output 32H
3H
AREA | VP L@f
64H Video
output 113H 64H

3H
AREA VD —‘5 267H L

128H ) Video

oupu <225Vt )

3H
AREA | VP _Isjr 382H L
256H Video
3H
AREA | P I 613H n
512H )Video |
output 12NNV
w |2
AREA

AREA

256H |Video | gu

AREA

output

_(3_1-[2[

512H | Video 68H

output 512H



(3)1 Trigger mode (CENTER) frame rate

OPerating
xané;e .
(V direction)

Trigger period T (ms)

16H

Exposure time +5.9 =T =33.3

32H

Exposure time +6.3=T=233.3

64H

Exposure time +7.2 =T =33.3

128H

Exposure time +8.9 =T =33.3

(4)1 Trigger mode (UPPER) frame rate

256H

Exposure time +12.3=T=33.3

512H

Exposure time +19.0=T=33.3

OPerating

range Trigger period T (ms)

(Vrgrection)
16H Exposure time +5.2 =T = 33.3
32H Exposure time +5.6 = T = 33.3
64H Exposure time +6.5 =T = 33.3
128H Exposure time +8.3=T =33.3
256H Exposure time +11.9=T=33.3
512H Exposure time +19.1=T=33.3

Note
The first frame image may be disrupted during partial scan
operation.

PARTIAL SCAN TIMING CHART

(1) Partial scan normal mode (CENTER)

AREA
16H

AREA
32H

AREA
64H

D _1 3H I
189H
Video
output 118H 16H
D _‘ 3H I
202H
Video
output 1I5H 3501
VD “ 3H
230H

Video
oupu_— 121 ¥ 3 V]

3H
AREA | VP _lJ 285H —

128H Y Video
output 106H 128H
3H
AREA | P —L'—_fr 393H L
256H )}Video
output 930
3H
AREA | 7° 610H L

S12H Video !
output W

1H=32.07KHz=31.18 u s



RS-232C CONTROL

The RS-232C control mode is produced by connecting the serial interface (D-sub 9 pin) of a personal computer with the camera
rear panel 6 pin connector and setting the camera rear panel Remote on/off switch to on.
The RS-232C setting status can be stored in memory.

® | FD(Frame on Demand)
| Fixed shutter, TWO Trigger, ONE Trigger

® | Gain
Gain  f—rr
o Partial scan
Normal, ONE Trigger I
Black level
[ ]

Shutter speed
1/30, 1/60, 1/125, 1/250, 1/1000, 1/2000, 1/10000, 1/50000

Consult dealer regarding protocol.

PARTIAL SCAN FUNCTION

The frame rate is increased by reading part of the CCD image.

Vertical scan

Normal
Partial
scan Vertical scan
period
(1)Normal mode (CENTER) frame rate (2)Normal mode (UPPER) frame rate
OPerating Period T | Frame erating Peri
eriod T | Frame
e i on) | (msec) | rate(frame/sec) Remarks I(?Ingi?ection) (msec) |rate(frame/sec) Remarks
16H 5.9 169 Shutter speed 16H 5.2 193 Shutter speed
32H 6.3 158 1/250, 1/1000, 32H 5.6 177 1/250, 1/1000,
64H 7.2 138 1/2000, 1/10000, 64H 6.5 153 1/2000, 1/10000,
128H 8.9 112 1/50000 and 128H 8.3 120 1/50000 and
256H 12.3 81 shutter off 256H 11.9 83 shutter off
512H 19.0 52 512H 19.1 52




MODE2
W POS,
MIODE1 0 1 2 3 4 5 6 7 8 9 A B C D E F
SW POS.
0~7,F 0dB | 1dB | 2dB | 3dB | 4dB 5dB 6dB 7dB 8dB 9dB 10dB | 11d8B | 12dB | 13dB 14dB | 15dB
8~A 1/30s[1/125 1/250 1/1000 | 1/2000 | 1/10000| 1/50000{1/50000| 1/50000 | 1/50000 | 1/50000 |1/50000|1/50000 | 1/50000 | 1/50000 | 1/50000
B~E 16H | 32H | 64H | 128H [ 256H | 512H | 512H | 512H | 512H | 512H | 512H | 512H | 512H | 512H | 512H | 512H

Various mode 2 settings

Mode 1 positions 0-7 and F : Gain setting
8-A : Shutter speed setting
B-E : Partial scan width setting

The rear panel mode 2 switch setting remains held in
memory. For example, after setting Gain, that setting re-
mains stored even if the front panel mode 1 switch setting
is changed.

FRAME-ON-DEMAND-FUNCTION

H The fixed shutter time . g
» Fixed shutter mode is the electronic shuter ~ ® ONE trigger mode
riggerA High setting. High j: q’
Low % 'Shunertirne MShuttertime TriggerA Low — - Shuftertime: - Shuttertime
: g'lmn;?g ration f gmteg ration . (integration : - (integration
. o i ime) Shutter time ime) ime)
Shutter time D']/ 1 :
660 outout ” : M Video output ] IR |‘|§
ideo outpu
. V.SYNC
. R VSYNC N VsYNC @ 4 x sccelerated ONI\El ?l\'(ir;%er mode
p» TWO trigger mode
) High
riggerA . High
Low TriggerA
i j’_l U 99 Low Shutter time
riggerB tiﬂ Shutter time —J—(integration time) B

q;stuttertime : T Shutter time

:(integration - (integration

Shutter time D‘iﬁe) {ime)
lideo output 1]

R V.SYNC RNV.SYNC

4 X sccelerated video

v r—A-’\
Video output m lm'l l’tﬂl m
[ 1 [
VSYNC— 130 vidso =\ V. SYNC

At the 4 X sccelerated speed mode, CCD irregularity can
cause horizontal streaking to appear in the image. This is
normal and not a defect.



16)Power supply voltage 12 £ 1 VDC
17)Current consumption Approx. 400 mA

18)Ambient, operating

Ambient, storage

19)Vibration endurance
20)Shock endurance

21)External dimensions
22)Mass
23)RS-232C control

0to + 40 C(+32 to ; 104 F), less

than 90 % RH

-10to + 50 C(+14 to +122 F), less

than 70 % RH

Note:If operated continuously, be
sure to use at less than +40
°‘C(104 F) for long term stable
performance.

3G (3 directions, 30 minutes each)

30G (vertical, horizontal, once each

face)

58(W) X 58(H) X 48 (D) mm

Approx. 220 g

% pecifications are subject to change without notice.

® Operation Guide

For more details, see the operation guide.
Please ask your sales representative about the Operation

Guide.

(a) Signal system

(DControl system Start-stop synchronization system
@Transmission rate 9600 bps
(3 sann Data length 8 bits

® Start bit 1 bit

(® Stop bits 2 bit
®Parity None
@it transfer LSB first

(b) Communication control method

Overall control of transmission is from the communica-
tion software. Data send/receive (BSC handshake) by
sending text data to the camera control CPU)

Printed in Japan 2001 092JS 2622 1 &



