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TM-440 (EIA) / TM-460 (CCIR)
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MAINTENANCE MANUAL
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» 1/1000 Second Electronic Shutter Function
(TM-4405/TM-4608)

« 310 TV Lines Horizontal Resolution

1. Introduction

The TM-440{460 are compact and hégé*aunality
monochrome video cameras using a image )
device. The TM-440 is the EIA (NTSC) system, and  * 2 Externai Sync Functions

TM-480 is the CCIR (PAL) system. » Non-Interlaced Scanning Capable

* AGGC: ON/OFF, Gamma: ON/OFF Switchabig
+ Auto-Iris Function

2. Specifications

1. TM-440/460

TM-440 (EIA)

TM-460 (CCIR)

lmage Sensor

Charge Storage Time
(Shutter Speed)
Seanning System

Syne System
Sync Frequency

External Syne

Resolution

SN

Standard iflumination
Minimum lllumination
Video Output

MN37348K
Interline transfer CCD
Field storage mode
Pixel-422(H) x 489%(V)
Pixel size
15.2(H) % 10.0(V) um
Area "6.41 (H) x 4.88 (V) mm
{1/2-inch tube size)
160 or 11000 sec
(Internal Switch/External Control)
ElA standards
525 lines, 30 flames/sec
21 interlace or non-interlace
{switchable)
Internal/External sync
Horizontal*15.734 kHz
Vertical *59.9 Hz
HD.VD. EXT IN
HO " 15.734 kHz +1.0%
4Vp-p= 1.0V
(negative logic)
VD589 Hze = 1.0%
4Vp-p=1.0V
(negative logic)
Compaosite EXT IN
4Vp-px 1.0V
(negative logic)
310 TV Lines (H)
320 TV Lines (V)
50 dB typ
50 lux {F1.4, without IR cut filter)
3 lux (F1.4, without IR cut filter)
Composite Videc Signal

MMN3740SK
Interlina transfer CCD
Field storage mode
Pixel---422(H) x 579%V)
Pixel size
15.2(H) x 8.3(V) um
Area "6.41(H) x 4.79 (V) mm
{1/2-inch tube size)
1/580 qr 11000 sec
{Internal Switch/External Control)
CCIR standards
625 lines, 25 flames/sec
21 interlace or psuedo-interlace
(switashable)
Internal/External sync
Horizontal---15.625 kHz
Vertical ---50.0 Hz
HD.VD EXT N
HD---15.625 kHz = 1.0%
4AVp-p = 1.0V
(negative jogic)
VD---50.0 Hz = 1.0%
4Vp-p =+ 1.0V
(negative togig)
Composite EXT IN
4Yp-p = 1.0V
(nagative logic)
310 TV Lines (H)
420 TV Lines (V)
50 dB typ
50 tux (F1.4, without IR cut filter)
3 lux {F1.4, without IR cut filter)
Compaosite Video Signal

1.0Vppi75a 1.0Vpp/758
Gamma Character 2521.0 or 8=0.6 (Switchabie) 2=1.0 or 320.6 (Switchable)
AGC OFF (+ 0dB) or ON{ + 10dB) QFF (+0dB) or ON{+ 10dB)
(Switchable) (Switchable)

Power Voltage DC 1t~18V DC 1118V

Power Current 240mA typ (DC 12.0\) 240mA typ (DC 12.0V)

Lens Mount C-mount C-rmount

Dimensions 39(H)x45(WIx118LYmm 39(H)x 45{wW)x118(L)mm
Weight 300g typ 300g typ

MNota: . ) -
@te: Alt specihication valuss are taken with the standard metatlic case and the atandarg lems 23 the samera modula umit.
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3. Name of Parts

1. TM-440/460

L \ . TH-405

] P ©
I1e | Eima®
?_&:}? I
[ el [ 1 | .
LT LN
10-.—_ _:“.-= ="11'"'i \zms [
— B 4 - m——
1. Video Signal Connector 5. Installation for IR cut Filter
5 Power/Ext Syne Input Connactor 6. Lens Mounting Screw (C-Mauni)
3. ALC Connector 7. Lens Fastening Screw
4. Front-end Pane! 8. Triood Adapter
2. Inside PCB Assembly
?* r'—‘l 1 E%H{/—%;D 1. MB Board
_ ! //I 2. IDN/IDP Board
= 3. LON/LDP Board
f J 4, PL2-N/PL2-P Board
5. PL1 Board
2 6. PS Board
7. CCD image Device
8. Fixing Plate
9. Shield Plate
’ 10. Switches
e 11. Connectors
=
. =
s T el n
|

P.&a3
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4. Connectlors

TM-440/460

—
@@i@

+ Video Signal Connector

COMPOSITE VIDED SIGNAL

GND

« Power/Ext Sync Input Connecior

1. GND
2, +12v DG
3. GND (videa)
4, Videa out
5. GND (C. syng}
8. Camposite sync In
7.V in
8. GND {Hp)
9. Hp In
14, Shutter GHD
11, Shutter control

12 GND (V)
+ ALC Connector
- 1. NI
2, GND
@@ CD@ 3. Video out
4. =12V
@& 5. NIC

8. NIC

TM-440/460

POWER/EXT SYNC
INPUT CONMNECTGR

ALC
CONMECTOR

VIOES SIGNAL
REGULATOR CONNECTOR
GONNECTOR

+ Power/Ext Sync Input Connector

, DC11~18V IN
GND

. VD EXTIN
.GSEXTIN

. HDEXTIN
.SH EXT IN
LN

. GND

B A B
EEEEEEEE]

fO~ O LN f Lo POt

* ALC Connector

. GND
. DCY1T~1BY
CALC OUT

e
a oo
(A

+ Video Signal Connector

i {o 1. Composite Video Signal
;-D 2. GND

» Regulator Connéctor

= 1. DC11~16Y
2 |o 2. GND
3 |o 3. DCOV

F. a4
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5. Switches
Initially, the switches on MB board are set as
follows.
Switch Setting Jumper Connector
Interlace 2:1 Intertaced Installed
AGC ON Installed
8 ON {2 20.8) Not installed

Shutter OFF (Normal mode) Not installed

INTERLACE SWTCH -\ d SWITEH
NOMNJNTERLACED
INTERLACED (PSELOO-INTERLACED) OM OFF
SCANMIMG SEANNING {3 = 0.8) (3 = 1.0)
L il L
Lo O ] ] [
=
L]
SHUTTER SWITEH AGC SWITCH
MORMAL MODE SHUTTER MODE =" &FF
i . 1
| A g RO,
VP e . o C
D Ut -1 IRk ki i
vy

6. Connection

« Internal Sync Made

Connect the power/ext sync input conneactor and

tacle connectors. Provide the power voltage
video signal connector to their respective recep-

through the powerlext sync input connector.

{LENS)

POWER

-] wim

%QJ\\Fm ! bz LQNITDFT

COMKECTOR

BNC CONNECTCR

COAXIAL CABLE
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« External Sync Maode _
Connect the connectors the same as internal sync
made, and provide the power voltage and the ex-

ternal sync signal.

{LENE}

EXT SYNC POWER
UNIT SUPFLY

ol B4 e

MONITOR

12P
CONNECTOR

S8

BMC GOMNEGTOR

COAXIAL CABLE

« When Using Autoris Lens (Internal Sync Mode)
Connect the connectors the same as internal sync
mode, and connect the ALC connector to its
receptacle connector.

{AUTO IRIS LENS)

POWER
SUPPLY

+$ D EX L]

0P MGHNITOR

" o CONNECTOR
BNG - L

COMNECTOR PO-GF CONMECTOR
{OFTIQNAL)

COAXIAL CABLE

Note: Please attach the connectors firmly. Dom't
pull the cable to take off the connector. it may
break the wire,

F. &5
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7. Dimensions

PULNEX
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8. Basic Operation

4. Construction ‘
The TM-440/460 has 6 printed-circuit boards. They
are as follow:

Narne/Type T™M-440  TM-460
Ext Sync Cirguit FL1 Pl
Sync Signal PL2-N pL2-P
Generator Gircuit
CD Drive Circuit LDN LDP
Qptical-Electronic IDN IDP
Exchange Circuit
Signal Process Circuit PS PS
Mather Board MB MB

2. Function of Each Board
1. EXT SYNC Circuit (PL1 board)

EXT SYNGC CIRCUIT (PL1 poard) is the external
sync signal (HDgyt, VDexT, CSexr interface cir-
cuit. When the input is the external sync signals
(HDgyr, VDey7), PL1 sends out the HD, VD signals.
However, if the input is the CSgxr signal, PLi
board sends out the B, VD and COMP signals.

And PL1 board has two other functions:
» Level shift function of WHD and VF signal

* Interface function of shutter mode control
signal (SHex)

2. 5YNC SIGNAL GENERATOR CIRCUIT (PL2-
N/PL2-P board)

1. INTERNAL SYNC MODE ({): means PL2-P)
IC206 (IC402) generates the standard clock
signal for the sync signal generator {1C204
(IC408)). ‘

The sync signal generator (1C204 (1C408))
devides the standard clock signal frequency.
This syne signal (WHD, VP, C-SYNC, CP1, CP2,
C-BLK) is then sent out to the CCD DRIVE CIR-
CUIT.

2. EXTERNAL SYNC MODE
When the external sync signals (HDgxr, VOgxT
or CSeyy) are received, the sync signals (HD, VD
or HD, VD, COMP) communicate with the SYNGC
SIGNAL GENERATOR CIRCUIT and the sync
mode is automatically switched to the “EXTER-
NAL 3YNC MODE™.

F.&a3

In the external sync mode, phase comparator
gircuit (1C201 (1C404)), low-pass filter (1C202
(IC405)), voltage controlled oscillater (VGO)
(10206 {1C402)) and syne signal generator cirguit
(1C204 (1C408)) form the PLL {Phase Locked
Loop). PLL only operates in the external sync
mode.

Phase comparator circuit (1201 (IC404)) com-

- pares the phase of the WHD syne signal (CP1 in
composite sync mode) and the HD sync signal.
Where the WHD syne signal is from the syne
signal generator and the HD sync signal is from
the EXT SYNC CIRCUIT (PL1). Phase com-
parator circuit also ¢controls the standard clock
signal frequency of VCO (14.31818/4.40625
MH2) for the synchronization of the two syne
signals.

The sync signal generator circuit (IC204 {IC406))
divides the standard clock signal frequency of
VGO (1C204 (IC408)). This sync signal (WHD, VP,
C-5YNC, CP1, CP2, C-BLK) is sent out to the
CCD DRIVE CIRCUIT and SIGNAL PROCESS
CIRCUIT.

3. CCD DRIVE CIRCUIT (LDN/LDP board)

Using the WHD and VP from SYNC SIGNAL
GENERATOR (PL2-N/PL2-P), CCD DRIVE CIR-
CUIT (LDN/LDP) sends out the sampling pulses
(DS1, DS2), CCD horizontal transfer pulses (Myz,

Has, R) and vertical transfer pulses (V1, V2, V3,
V4).

Sampling pulses (DS1, DS2) are then sent to
CDS block of the SIGNAL PROGCESS CIRCUIT.
And the CCD horizontal transfer pulses and ver-
tical transfer puises are sent to the CCD of the
OPTICAL-ELECTRONIC EXCHANGE GIRCUIT.

.OPTICAL-ELECTRCNIC EXCHAMNGE CIRCLHT

(IDN/IDP board)

The CCD image sensor is made of the photo-
diodes for optical-electronic exchange, the ver-
tfical CCD and the heorizontal CCD. The optical in-
formation exchange process is as follows:

1. Photo-dicde converts the light rays into elec-
tric ¢harge,

2. Reads this charge out to the respective ver-
tical CCD.

3. Vertical transfer pulse then transfer the
respective columns of charges from the ver-
tical CCD to the harizontal CCD.
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5.

PULMI®

4. The horizontal CCD then send the signal
charges to the output terminal.

In normal mode, charge storage time of
photo-diode for optical-electronic exchange
is 1/60 (CCIR 8YSTEM: 1/50) sec. On the other

hand, the charge storage time for the shutter’

mode is 171000 sec. So sensitivity in shutter
mode with be 1/16.7 (1/20) in comparison with
that of in normal mode.

SIGNAL FROCESS CIRCUIT (PS board)

In the CDS circuit (IC501), two sampling pulses
(D31, D32} first sample the input video signal
from the OPTICAL-ELECTRONIC EXCHANGE
CIRGUIT, and then output the sampled signal to
G802,

Pedestal level, gamma (38) character and AGC
function are added to video signal in 12502, And
the output signal band width from G502 is
limited by low-pass filter (3MHz, —3dB), and

8.

F.&a3

then put into [C503, The sync signal will then be
mixed to video signal in 1IC503 as a composite
video signal output.

MOTHER BOARD (MB board)

MOTHER BOARD {MB board) generates
voltages of +16, +9, +6, +5, -8V from DC
voltage input source (11~18V) for the respective
cirouits,

IC601~604 are the voltage regulators of +9,
+3, +6, +5V.
Tr601~603 are parts of DC-DC converter for
+ 16 and -3V,

&

SHUTTER MODE (TM-4405/460S ONLY)

. NORMAL MOBE

Usually charge storage time of the field storage
mode CCD is 1/60 sec (EIA) TV SYSTEM) or 1/50
sec (CCIR TV 8YSTEM).

Fig. 1 show the function of this mode. Charges
which are storaged in the phote-diode of the im-
age sensor will be read-out by the charge read-
out pulse in the vertical blanking period.

Photo-diode starts {¢ store the charge at the
moment when read-out has ended for 1/60 (1/50)
sec until the next charge read-out pulse is sans-
ad.

VERTICAL BLANKING
BERICD

Ail charges which have read-out will be sent out
in turn by the vertical and horizontal transfer
pulses in one field period. As mentioned above,
photo-diode stores the charges for 160 (1/50)
sec, so for stop-motion picture by the flame
rrlnemory or VTR, fast moving object will not be
clear.

YERTICAL
‘TRANSFER PULSE

FHOTI-DIODE 1
STORAGE JIGNAL

— I
1 : EMARGE READ-OUT _| |1
PULSE 11
T TITIT====~==—=TTTTT TITT
i
I t-'—- (1/50 SEC OR 1/50 SE€) _...._...: :
_d___l___.--"" i |
I 1
I
LI o Lo—

CEn QUTPIT

SIGNAL READ-QUT

BIGNAL
REAGC-OUT
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2. SHUTTER MODE

Fig. 2 shows the function of shutter made. In
shutter mode, there are two charge read-out
pulses in vertical blanking period. First pulse is
for reading out the unnecessary charge and the
charge will be swept out by the sweep-out
pulse. After this first pulge, the necessary
charge is stared for 1/1000 sec will be read-out
by second pulse. In one field period this charge
will be sent out.

Because the charge storage time of photo-

diode is 1/1000 sec, it is possible to obtain a
clear stop-motion picture of the fast moving ob-

ject.
VERTICAL BLANKING i CHARGE READ-QUT
PERIQD ’/ PULSE
]

|
]

wamesoee 1111 D THH === HIHI
[ |
[ |

} VERTICAL TRANSFER
|
!
I

PULSE

PHOTO-RIODE

STORAGE SIGNAL
S
: SWEEP OUT
GEH QUTAYT ﬁ

In shutter mode, charge storage time is 1/16.7
(1/20) to that of in normal mode. So output
signal level is down about 4 exposure scale of
lens than normal mode,

SIGMAL READ-OUT SIGHAL

READ-QUT

1A
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Q. Block Diagram
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10. Vertical Transier Pulse

1. TM-440
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2. TM-460
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11. Adjustment
Instrument of Adjustment

» Video monitor
* Viewer

= Test Chart

= QOgcilloscope
« Spot Bright-

: BIW maonitor TV

: 3100K color viewer

: EIAJ-Cz Chart (Gray Scale}
: B.W. 100 MHz

: ni-1P (MINOLTA)

ness Mater

* Power Supply : DG11~ABY 250mA

* Voltage : AC voltage controller
Controller

*» Lans :F1.4, f=125 mm

» Ext Sync 1 HD, VD, Composite Sync
Generator output (Negative) Frequency

variable Stability 10~100
ppm

When you adjust the camera module, please set
the internal swiiches as follows.

Switeh State
interlace 2;1 interlaced scanning
2{GAMMA) 820.6 (OPEN)

AGC ON (+10dB)
SHUTTER Normal mode (OPEN)

~FEJ] |2
MONITOR

1. Vsub Adjustment
Measure Point: Gomposite Video Signal
Adijust Point: VR101 on IDN/IDP board
Adjust: Adjust VR101 so that the blooming will
be minimum.

1. Connect the Video signal output (BNC or CNEG04
connector) to video monitor, and apply a
DC11~16Y voltage to the Power/Ext sync input
connector, And take the image of fluorescent
lamp.

2. Then, with the monitor at F1.4, adjust VR101 on
IDN/IDP board so that the blooming of image
will be minimunm.

YR10

SCREW
CRIVER

POWER
SUPPLY
(OE1t16Y)

MONITOR IMAGE

FLUGRESCENT

(BEFORE)

14

[/

{AFTER)

A5
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PULMIX
. (3ain Adjustment . ;
idfailt?re F’loint . C515 on PS hoard 1. Adjust the measuring area of SPOT BRIGHT:
Adjust Point . VR501 on PS board NESS METER to the “WHITE™ part of test chart.
: - Adi 01 that signal
Adjust -| QC;JIU;‘ (\3’;55 Y O 2 Focus the SPOT BRIGHTNESS METER.

at F8.

Before adiustment, please control the brightness 3. Adjust the viewer voltage to a level where the In-

of the viewer. Do the brightness control as strument indicates 423 nits.
follows:

VIEWER
VOLTAGE
CONTROLLER

SPOT BRIGHTNESS Q)
METER

Then do the gain adjustment Dy:

1. Set the camera module to aperaiing mode and
adjust the image area o fit the test chart.

2 With an oscilloscope, adjust the VR501 an P3
board so that signal level of G515 will be 200 mV
at F8.

MONITOR

POWER
SURPLY

¥ D
= L] -]
- DSCLLOSCAPE
Iy
200| mv
|
1 )

WY _ seREW-

.16
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3. Pedestal Level Adjusiment

Measure Point ; Composite Video Signal

Adjust Point : VR502 on PS board

Adjust - Adjust so that the pedesial
level will be 50 mV.

1. Set the camera module to operating mode and
close the lens.

2. With an oscilloscope, adjust the VRE02 so that
the pedestal level of composite video signal will
be 50 mV.

POWER
SUPPLY

MONITOR

N

1

somV

CSCILLOSCOFE

4. External Syn¢ VCO Adjustment

Measure Point 1 TM-440 1C202 1 pin on PLZ-

N

+ TM-480 1C405 1 pin on PL2-

P

: TM-440 VG201 on PL2-N

: TM-480 VC401 on PL2.F

: Adjust the voltage of VCO
so as to be DC2.8 £ 0.3V,

Adjust Point

Adjust

1. Set the camera module to operating mode and
supply the external sync signal (HDexy, VDext
or CSeyr) to the module.

2. With the measure point on oscilloscape, adjust
the V201 (VC401) on PL2-N (FL2-P) board s0
that the voltage of VCO will be DC2.8 £ 0.3V.

« Moie that locations of VG201 and VG401 are
different.

+ When you probe 1G202 (IC405), take care not to
touch ather parts.

1A/

OSCILLOSCORE

SCREWODRIVER
HEJ

POWER
SUPPLY

|EXT STNC
1]

T T
T IER R

READ CENTER VALUE

4

]

i
2.620.3V

!
i
o ——

L7
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5. Internal Syne VCO Adjustment
Measure Point - TM-440 iG303 1 pin on LDN
- TM-460 1C303 1 pin on LOP
Adjust Point - TM-440 VC301 on LDN
- TM-460 VG301 on LDP
Adjust . Adjust the voltage of the
measuring point so as to be
2.3~3.0V.

1. Set the camera module to operating mode and
connect the probe to the measuring point.

2 With an oscilioscope, adjust the VC301 so the

the voltage of the measure point will be
2.3~3.0V.

veI01
(REVERSE
w308 S0E)

POWER
SUPALY

CECILLOSCOPE

| T | =

2.8=0.3V

o —

17

.18
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12. CCD image Address
1. TM-440 (MN37348K)

Charges of photodiodes in 2 neighboring c¢ol-
umns are read-out at any one time. For example,
in 23rd scanning line charge of the correspon-
ding photo-diodes in Y2 and Y3 (which is above
one anothen are rixed and read-out.
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wOo 00O0000C0 Gunmmaunn/

ve 1 O gooooon DDDDDDDDD/
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oocooOoQo oaoocCooOon
Awe0C QQoOO0O0Q OO80CC0COo0
AOS-—oOOOQO0O0 00CCCcCoDoro
Yaa2 (3 O w-mmm gooopooo oacooooad
wsO0-—-—0000QO0--000000000 ﬂ;

H-5YNG

* Composite Video Signal in Non-interlaced

m Y1 |YZ+YIYd+Y5
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2, TM-460 (MN37405K)
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« Composite Video Signal in Pseudo-interlaced
Scanning
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13. External Signal

1. Externai Sync
A. TM-440

1. HDgyr, VD 2 INPUT METHOD

« [nput Conditions

Pulse Width t HDgyer: 110 psec
: VDexr: 0.1~6Vp-p

Pulse Height : HDgyr, VDEXT - 3VVP-P

o L P

s 3, 1 m:—‘
oo RELD EVEN FELD

* HDgxy VDex‘r' must be synchronized.

= Gomposite Video Signal Timing

]-—1~1ou|—|-

HOext

/P15

COMPOSITE | | A4 ﬂ"“l
VIDEQ SiHaNAL
l— 10.82 us TTPA]

(Vi - ——"_I l—

—i-'—l 1.5 u8 TYP
COMPOSITE

VIDEOSIGNAL'IIII!lIII_llI[[l

VOuxr ]_I L ik !_
Hoexe |I|IIIIIIHHHIHIHII'IIIIlIIII
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2. CSgxr INPUT METHOD

» [nput Condition
Fulse Height; amVpp

csexr WMWWWTHMWWTI’IT

zsuzsuzsu NHL'»HZSH

* Relation of CSegxy and Video Signal

esexr TR T T T T T T T T T

Aﬂ‘“ O.duz TYP
COMPOSITE ”hfﬂ]]llﬂﬂl'l'ﬂ'w M ' hnn””m-m-l-[iﬁ “
VIDED SIGNAL

External Sync HOexT U U U U U U
SR S p e I iy

B. TM-460 —He tntts
1. HDgxT, VD 2 INPUT METHOD |_
* [nput Gonditions
Pulse Width : HDgyer: 1210 psec
: VDgxey: 011 msec
Pulse Height > HDgywr, VDE}(‘I‘ .- 3V n-p

HBOExT

01%1 my

Q00 FELD I=J§:: EVEN FIELD

|-—|ﬂ-10u:—l

1.5us

COMPOSITE
VIDES SIGNAL

ITTH
l—‘z 03 ua TVPA!

VUgxr ]

* HDegxr VDeyr must be synchronized.

-—H— 1.8 3 TYR

+ Composite Video Signal Timing R TT T T T L L T TT T

[
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2. CSey7 INPUT METHOD
+ Input Condition
Pulse Height: 3~Vpp

esent WNMWWTH’TTWFHMHWWTTH'

QH 3!1 SH :H aH 3H

= Relation of CSgxr and Video Signal

cser T T T TILLEIT T T

Q3 TYR

quoss ﬂ}mnmumm“ﬂ‘ﬂﬂmmrmn“ﬂ
'WDEU SIGHAL

1. Letter tnput {L/1) Signal {Optional)

Letter input function can be used in either inter-
nai sync or external sync mode.

In the internal sync mode, it is necessary that
the L/l signal is synchronized with horizontal
and vertical sync signal of composite video
signal.

« input Condition: white level 1~6V

+ Timing example: ¢ross ling’

MONITOR

i

II

{H RATE)
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2. Shutter Mode Control Signal (TM-4405/460S)

Besides switching the internal switch, the
1/1000 sec electronic shutter mode can be set
by supplying the external control signal.

However when the internal switch is se:t in
“Shutter mode”, external control signal is inef-
fective.

Input Condition: OV (Shutter mode)
5V or OPEN (Normal mode)

Note: When changing the mode from ‘“Normal
mode” to “Shutter mode” using both internal
switch and external signals, it takes 2~3 fields
time to complete the mode change.

14, Spectral Character

.

14

054

RELATIVE SENSITIWTY

400 L] 500 700

WAVE LEMGTH (nm)
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