DIGITAL MULTI-METER

L-707
-708
-708

DC voltage Range automatic/manual
Accuracy , Input
Range {at 23" +5°C. below 80%R.H.) Resolutiory impedance

— DL-709 DL-708 DL-707 —_— I
200mV |9 1% of rdg| £0.25% of rdg| +0.5% of rdg 100 .\ | 1000 Megohms

+2 digits +2 digits +2 digits or more
2000mV TmV| 11MQ £2%
20 V|10.1% of rdg| +0.25% of rdg| +0.5% of rdg| 10MV
200 V +1 digit +1 digit +1 digit 100mV| 10MQ +2%
1000 V 1V
rdg : reading

Maximum permissible input 1,100V DC or 850VAC
Temperature coefficient 0°~18°C, 28°~40°C
DL-709 (+£0.02 % of rdg + 0.1 digit)/°C
DL-708 (+0.025% of rdg + 0.1 digit)/°C
DL-707 (+0.03 % of rdg + 0.1 digit)/°C

NMR 40 dB or more (bOHz 60Hz)

CMR 100 dB or more (50Hz 60Hz) RS=1kQ

AC voltage Range automatic/manual
Mean value rectification
(calibrated to rms value)

Range Accuracy Resolution Input

(at 23°+5°C, below 80% R.H.) impedance
—— DL-709 DL-708 DL-707 — ——
2000mV TmV| 11MQ +2%.
20 V| +0.75% of rdg| +1% of rdg | +1% of rdg | 10mV

200 V| +3 digits +3 digits +5 digits | 100mV| 10MQ +2%
750 V 1V

1,100V DC or 850V AC
40~500 Hz
0°~18C, 28°~40°C

Maximum permissible input
Frequency range
Temperature coefficient
DL-709

DL-708 (+0.05% of rdg + 0.3 digit)/°C

\ W™
KENWOOD

SPECIFICATIONS

SeVICE MANUAL

KENWOOD

DC current Range manual
Accurac ;o Maximum permi-
Range | (5 231 5°C. below 80% R.H.)  |[Tesolution g e
— DL-709 DL-708 DL-707 R —
200 uA 100 nA
2000 1A | +0.75% of rdg| +0.75% of rdg| + 1% of rdg 1 LA 200mA
20mA +1 digit + 1 digit +1 digit 10 LA
200mA 100 LA
1% of rd 1% of rdg |+ 1.2% of rd
10 Al 510 ot | “ag dgies | 42 digis 0] 10mA|  T0A

In the range of 200.,A to 200mA, the instrument
is protected from input current exceeding 200mA
with a fuse.
Temperature coefficient 0°~18°C, 28 ~40°C
DL-709

DL-708 (£0.05% of rdg +0.1 digit)/°C
DL-707

AC current Range manual
Mean value rectification
(calibrated to rms value)
Accurac . Maximum permi-
Range (at 23°+5°C. belovx 80%R.H.) Resolution ssible current
—— | DL-709 | DL-708 | DL-707 | —- —
200 A 100 nA
+1% of rdg | +1% ofirdg | +1.2% of rdg
2000 A}, 5 digits | +3digits | +5 digits 1A 200mA
20mA 10 LA
200mA |+ 1.2% of rdg| + 1.2% of rdg| +1.5% of rdg| 100 1A
10 A| =3 digits +3 digits +5 digits 10mA 10A

Frequency range 40~500 Hz

In the ranges of 200.A to 200mA, the instrument
is protected from input current exceeding 200mA
with a fuse.
Temperature coefficient 0°~18°C, 28°~40°C
DL-709

DL-708 (+0.1% of rdg +£0.2 digit)/°C
DL-707



SPECIFICATIONS

Resistance Range automatic/manual
Accurac .| Maximum permi-
Range (at 23' £ 5'C. betow 80%R.H.) [Resolution ST PO
R DL-709 DL-708 DL-707 ——— B
30.2% of rdg | +0.25% of rdg| +0.5% of rd
200 Q| “33digits | k3 digts | 23 digits’ | 100mQ | 0.55mA
20‘2)8 kg +0.2% of rdg | +0.25% of rdg| +0.5% of rdg 12) g gg/ﬁ
S00ka| *' ot +1 digit 1 digit o 7/1A
()
$1% ofrdg | 1% of rdg | +1% of rd
2000 ko +1 giggtg +1 gigritQ +11 giggtg ke 0.4,A
2% of rdg | 2% of rdg | 2% of rd
20Me| LG | 17 dighs | i2aigns. | 10kQ | 40nA

Open terminal voltage

200 ohms range 1.8V or less

2000 ohms—20 megohms range 0.8V or less
Maximum permissible voltage  +250V DC/250Vrms
Temperature coefficient 0°~18°C.28°~40°C

200 ohms — 200 kilohms range

B399 ] (+0.025% of rdg +0.2 digit)/"C
DL-707  (+0.03% of rdg +0.2 digit)/"C
2000 kilohms range
DL-709
DL-708 (£0.05% of rdg +0.2 digit)/°C
DL-707
20 megohms range
DL-709
DL-708 | (+0.1% of rdg +0.2 digit)/"C
DL-707

Continuity test
Test range 200 ohms range
Beeping occurs at 20+ 10 ohms.
Fixed to 200Q range by “Q/e))) “ switch regard-
less of the range switch setting.

Diode check
Test current  Approx. TmA +5% (when shorted,
supply voltage : 6.0V)
Reading accuracy +5% of rdg + 1 digit
Open terminal voltage Approx. 2.7V + 10%
(supply voltage : 6.0V)
FE-type LCD panel (displaying
unit mark)
1999 or —1999

Display

Maximum reading

Operation By integration with drift compen-
sated
Polarity Automatic selection
Overflow 1 or —1 appears at MSD position
indication

(decimal point and unit displayed)
Range selection Automatic/manual
(manual only for AC/DC current)
Automatic switching
UP level exceeding 1999
DOWN leve! below 179

Sampling time Approx. 500msec/sample

Dry cells (SUM-2) X 4 or
external supply power 4.5~9V,
less than TOmA.

Approx. 1000 operating hours
continuously (with manganese
battery) Mark "B” appears on the
liquid crystal display when the
battery voltage has fallen.

Power consumption Less than 20mW

{with buzzer operating)

Supply power

Battery
service life

Withstand +500V DC (across the COM
voltage terminal and ground)

Weight Approx. 610g (batteries included)

Dimensions (162)W X (60)H X (130)D mm

Temperature and humidity ranges for guaranteed

accuracy
23°+5°C, under 80% R.H.

Operating temperature and humidity ranges

0° to 40°C. under 80% R.H.
Input leads --- 1 set

Instruction manual - 1
Manganese batteries SUM-2 --- 4
Fuse --- 1

Accessories



BLOCK DIAGRAM/CIRCUIT DESCRIPTION
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CIRCUIT DESCRIPTION

A custom IC A/D converter is used, making the peripheral
circuits simple and providing voltage and resistance auto
range select function, etc.
°Voltage measuring circuit
The internal analog switch is turned ON/OFF to select the
dividing ratio.
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Fig. 2

°Resistance measuring circuit
The internal analog switch is turned ON/OFF to select the
reference resistance. The open voltage for 200 Q range is
Vpp. For other ranges, the open voltage is Vger (approx.
0.65 V). R33-R38 are reference resistors for resistance
measuring range.
The voltage drop due to the measuring sample resistor is
applied to A/D converter via Ryx. The voltage drop due to
the reference resistor is applied to voltage inverter via Rys,
then applied to A/D converter.
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CIRCUIT DESCRIPTION

° Current measuring circuit (Current-Voltage Converter)
The measuring range can be selected by the external
switch. The R4-R8 are resistors for current detection.

RI8 ]mr-._-_._
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v Fig. 4

°Reference voltage section (Part of dual-slope integral cir-
cuit)
The reference voltage section supplies the positive
voltage Vier’'. The Vieer' is adjusted by VR7 to obtain ap-
prox. 0.164 V. Next, the Vggr is about 0.65 V and is us-
ed for OHM open voltage (except 200 ) range) and Lo
BATT detection.

VRADY 1

BIAS |

BIAS 2

|

R39 ¢
G62KF3

201 7 ny’? " V REF 5 0.65V
I Veer® V REF’: 0,164V
R40 ¢ N
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12KF ¥ |

-5V
Fig. 5

°Voltage inverter (part of dual-slope integral circuit)
In the voltage inverter, the positive reference signal Veer’
is inverted. For resistance measurement, the voltage drop
of the reference resistor is inverted.
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°A/D converter
This A/D converter, referred to as dual slope integral type,
converts the analog signal into the digital signal with a
timing divided into auto zero, input integral and reverse in-
tegral sections.

Fig. 6
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°Rectifier section (AC-DC converter circuit)
In AC function mode, the internal analog switch (33)
turns ON.
The signal from voltage and current measuring circuits of
the attenuator section is applied to coupling capacitor C9.
The negative potential output of the total waveform rec-

tifier circuit is applied to Ayx, and the positive potential
output of the total waveform rectifier circuit is applied to
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CIRCUIT DESCRIPTION

°Display converter
The display converter section consists of the sections
which generate display drive signals.
The 1/3 duty illumination system is employed to reduce
the number of pins.
The relation between the COM and segment pins is as
shown in the figure.

3/256(S)
et

— VDD

Segment signal for
all COM illumination

Segment signal for | |
COM1 and COM2 ! "—I_Jr_—
illumination ! !

Segment signal for
COM1 and COM3
illumination

Segment signal for i !
COM2 and COM3 | !
illumination I I
Segment signal for | —
COM1 illumination ' ; : :
I I
Segment signal for l | i |
COM?2 illumination
+ 1 I
' 1 i
Segment signal for i
COMS3 illumination 1 ! 1 [
| |
I

| |
'
' 1

Segment signal for ___l—_—‘__.._—[——_i——" VLD,
no illumination at all i VLD,
|

COM ! ! !

Voltage applied to VLD, VDD VLD,

segment in each ! ! !

period VLD, VLD, VLD,
Fig. 9

°Low BATT detector
The low battery condition is detected by comparing divid-
ed Vpp and Vger as shown in Fig.

vDD

To display converter

62
Vrout IC

]
]
)
]
B

VREF

Fig. 10

—--VLD,=VSS$

°Booster
The booster supplies the control voltage Vs, of internal IC
analog switch. The circuit is composed of IC and external
capacitors C16 and C17.

r—-

cie IF 55 Cenz
4.7n 'c
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Vee
ci7 74 S
4.7u 2 150K s o s @
-1.5V
Fig. 11

°Buzzer section
The voltage drop due to the sample resistor and the con-
ductive check reference voltage "'V'' are compared in
the conductive check comparator and a sequare
waveform of 4069 Hz is output at buzzer output pin.
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ADJUSTMENT

CALIBLATOR LIST

DC Caliblator:
Voltage Range: 0.1 mV to 1000 V
Accuracy +0.01% more than
AC Caliblator:
Voltage Range: 1 mV to 750 V RMS
Accuracy: +0.1% more than (40 ~ 500 Hz)

Caution:

DC Current Calibrator:

Current Range:
Accuracy:

0.1 pAto 10 A
+0.1% more than

AC Current Calibrator:

Current Range: 0.1 y)Ato 10 A

Standard Resistor:
Resistor Range:
Accuracy:

0.1 Qto 20 M

+0.02% more than

Digital Multi-Meter (for watch and compare):
4 2/1 class more than (exp. 8600 A: by Fluke)

Be sure to use a signal generator whose accuracy is one-digit
higher than the one indicated in the specifications.

Accuracy: +0.1% more than (40 ~ 500 Hz)
ADJUSTMENT
Measuring instruments ) Unit
Item Connection
Instrument used Setting Unit setting Adjustment Checking
1-a Power sup-| 1) IDCV M 2V Connect a DC voltmeter to COM POWER ON VR9 The DC voltmeter
ply adjustment and J7 of the unit (Fig. 1). should read 1.5V.
2) Connect a DC voltmeter to COM S The DC voltmeter
and J9 of the unit (Fig. 1). 5 — should read — 1.4V
g ~ —1.6V.
1-b Lo BATT| 3) |DC regulated| 4.45 V (Check | Connect the output of the DC % RANGE: VR8 Adjust so that the
adjustment power supply with the DC regulated power supply to the ex- 2 2000 mV display shows "'B’’.
voltmeter.) ternal power supply jack of the
4) 455y |unit Adjust so taht the
‘‘B'" disappears.
5) |Repeat steps (3) and (4) so that both adjustment is completed.
When connecting external DC regulated Power supply Unit {J7 and J9 are located on X65-1350.)
power supply, a power supply of DC 6 V N
is required.
com coM V
29 Q Q
Fig. 1
2. DC power| 1) Voltage - Connect the output of the voltage RANGE:
voltage adjust- generator generator to V terminal of the unit 200 mV — ov
ment (Fig. 2) 8 | INPUT: SHORT
2) 190.0 mV ug" RANGE: VR7 190.0 mV
s 200 mV
3) 19.00 vV > | RANGE: 20 V VR1 19.00 V
4) 1900 mV g RANGE: VRS (DL-709 only) 1900 mVv
5 2000 mV
5) 190.0 V % RANGE: 200 vV - 190.0 V
F— o
6) 1000 V RANGE: VR4 (DL-709 only) 1.000 V
1000 V
Indicaion error check with a voltage
Unit Voltage generator
com v CoMm ouT
Q ©Q o 0
[ |
Fig. 2




ADJUSTMENT

Measuring instruments . Unit
Item Connection
Instrument used Setting Unit setting Adjustment Checking
3. AC voltage | 1) Voltage — Connect the output of the voltage RANGE:
adjustment generator generator to V terminal of the unit o 2000 mV - ov
{Fig. 3) < | INPUT: SHORT
" w
2) 1900 mV 8 RANGE: VR3 1900 mV
L 100 Hz = 2000 mV
3) 19.00 V > | RANGE: 20V — 19.00 V
100 Hz z
] ]
4) 180.0V 5 RANGE: 200 V - 190.0 V
L] 100 Hz §
5) 750 V RANGE: — 750 V
100 Hz 1000 V
Unit Voltage generator Select DC or AC with
mode switch. In AC
COM v com ouT mode, ''AC’’ is displayed.
= =
— ' Fig. 3
4. DC current| 1} Current 190.0 pA Connect the output of the current RANGE: — 190.0 pA
adjustment generator generator to mA terminal of the 200 pA
unit (Fig. 4). (8}
1 Q
2) 1900 pA w RANGE: - 1900 pA
L g 2000 pA
3) 19.00 mA RANGE: — 19.00 mA
< 20 mA
L 4
4) 190.0 mA -8 RANGE: — 190.0 mA
g 200 mA
] o}
6) 10.00 A Connect the output of the current | “ | RANGE: 10 A VR2 10.00 A
generator to 10 A terminal of the
unit {Fig. 5).
Unit Current generator Unit Current generator
mA COM COM ouUT 10A COM COM ouT
Q9 9 9 9
— — 1 '
Fig. 4 Fig. 5
5. AC current| 1) Current 190.0 pA Connect the output of the current RANGE: —_ 190.0pA
adjustment generator 100 Hz generator to mA terminal of the o 200 pA
2) 1900 4a | unit (Fig. 6). ; RANGE: - 1900 A
100 Hz 8 2000 pA
3) 19.00 mA 2| RANGE: - 19.00 mA
100 Hz < 20 mA
4) 190.0 mA Z| RANGE: - 190.0 mA
100 Hz 5 200 mA
5) 10.00 A Connect the output of the current § RANGE: 10 A — 10.00 A
100 Hz generator to 10 A terminal of the 100 Hz
unit (Fig. 7).
Unit Current generator Unit Current generator
mA COM CoM ouT 10A COM com ouTt
Q 9 o 9 Q
- 1 ]

Fig. 6

Fig. 7




ADJUSTMENT

Measuring instruments . Unit
Item Connection
Instrument used Setting Unit setting Adjustment Checking
6-a Resistance | 1) Reference — Connect the output of the RANGE: 200 © — (o]
adjustment resistor reference resistor to 2 terminal of | & [INPUT: SHORT
— - i
2) 190.0 © the unit (Fig. 8). 8 200 0 - 190.0 ©
] =
3) 1900 @ 2000 Q - 1900 Q
] [=]
4) 19.00 k@ 5 20 kQ — 19.00 kQ
T [=]
5) 190.0 k@ E 200 kQ — 190.0 kQ
6) 1800 k@ % 2000 k2 — 1900 k@
S i
7) 19.00 MQ 20 MQ — 19.00 MQ
6-b Buzzer sound | 8) 10Q Regardless of VR6 Adjust so that the
adjustment the range buzzer sounds.
o selector awitch
> setting
9) 20 Q Gui Fixed at 200Q VR6 Adjust so that the
%8 range. buzzer does not
T sound.
10) Repeat steps (8) and (9) so that both adjustment is completed.
Unit Reference resistor Select Q@ or %) with mode switch.
In «) mode, " <) '’ is displayed.
2 com
i "
L I Fig. 8
7. Diode check | 1) DC V.M - Connect the DC voltmeter to INPUT: SHORT — ov
terminal of the unit (Fig. 9).
2) 20V Over indication.
Check the DC voit-
* meter reading (about
4 . .
5 2.7V)
3) DC current 20 mA Connect the DC current meter to 5 — - Check the DC volt-
meter -pf terminal of the unit (Fig. 10). % meter current (about
- 1 mA).

4) DC V.M 2V Connect the DC voltmeter to - - — Check that the error
terminal and connect a diode bet- between the unit
ween the |- terminal and COM and DC voltmeter
terminal in series (Fig. 11). reading is *5%

(1 digit) of the DC
voltmeter.
Unit DC V.M Unit DC A.M Unit DC V.M
B com COM B com com - com COM
2 Qv 0.0 O DA o) o
]
Fig. 9 Fig. 10 Fig. 11
8. AUX 1) DC voltage 190.0 mV Connect the DC or AC voltage | RANGE: DC 190.0
generator generator to AUX terminal of the gx
unit (Fig. 12). 23
o
2) AC voltage 190.0 mV EL(DU MODE: AC — 190.0
2
generator 100 Hz §<
oo
Unit DC or AC voltage generator
AUX com
O OCOoM © oOuT
I i

Fig. 12




START

TROUBLESHOOTING

Condition
~—-INTO NON-SIGNAL (May put
no signal)

|
|
|
!
|

Does display
{segment, etc.)

- —— Example

| Check the display of MODE, 7 segment and
I unit, etc.

i

|

Yes

Does MODE FUNCTION

illuminate correctly?

Yes

* Check the 1/3 duty illumination logic waveform at pins
SEG 1 - SEG15 (refer to circuit description, Fig. 9).

* Check the voltage at pin V¢ (double voltage output
pin) (refer to circuit description, Fig. 11)

* Check the waveform at pin Cyour {clock pulse output
pin) (refer to item 3 of defective DC-V).

switch correctly?

T~ * Check the FUNCTION set logic voltage at

pins F1 - F9.

* Check the LCD driver logic voltage at pins
COM1 - COMS3 (refer to circuit descrip-

!
i
|
’ n .
L — — condition tion, Fig. 9).

-TT =7

Is correct voltage

of 1.5V (X68-1410)
supplied?

Defective IC2, ZD3,
ZD4, Q2, Q3 or ZD2

Does the

!
?
i
Into non-signal ]
|
I
|
|
]

Is DC-V correct?

No

Is correct voltage

Boes LCD function Boes the LS| function™~_ Y € MODE SELECTOR Does the Yes
- LS| function correctly?
correctly? correctly? contact correctly?
Comment . . Comment
Up to this stage, it cannot be determined Up to this stage, it cannot be determined
that the LS| is defective. Replace the LSI that the LS| is defective. Replace the LS|
after checking item 3 of defective DC-V. after checking item 3 of defective DC-V.
Replace the LCD. Defective LS| Defective S2 or 85 - S7. Defective LSI. ‘
-~ Note 1: As this procedure is for DC-V mode operation checking, it is not necessary to
apply voltage to the pin.
Note 2: If the DC-V mode cannot be obtained, start from item 2 of MODE FUNCTION.
Yes
Vi = 0.435 V=4 [~ * The operational timing i ﬁ
g is
Vi = 0.270V ! determined by the CLOCK
Veer' = Vg — Ve | { pulse at pin Cxour.
l * Check the reference voltage * The Ve is for built-in * Check the A/D converter section |
! - Vier' (about 0.165V) at V. - analogue switch control. r (dual-slope integral) operation. :
] | * Refer to circuit description, | * Refer to circuit description, Fig. | * Refer to circuit description, Fig.
| ) Figs. 5 and 6. : 11. | 7 . :
t i
| | I ' '
| | | | !
| I ! | !
!;lthg 1 .
Yes Yes Is the voltage of Yes Is the voltage Yes Is waveform at Yes oscillation . Yes s wavetorm Yes
e ) Is the voltage of Bt g 9 o pins COMP and C, waveform at pins at pins Cyour, DATA

of +1.5V (X68-1410)
supplied?

Veer' (reference voltage)
correct?

pin V,» correct?

i No [ No | No

Defective IC2, ZD3 - ZD4 ]
orQ2-03 B

Broken wire of Vg, Defective ZD1 or C13

Note: SEG 1-SEG 15, COM 1 - COM 3, Vi, Ver, COMP, C;, OSC 1, OSC 2, Ckour, DATE,

name of the LSI.

of pin V¢ correct?

No

Defective LSI,
C16 or C17

DE, etc. stand for the terminal

0OSC1 and OSC2
correct?

correct?

No No

and DE correct?

Comment
No At this stage, replace the LSI.

Defective LSI C18 - C21 Defective X1.

Defective LS|




* Note: Apply correct voltage to the unit.
* Condition: Apply standard DC-volt signal generator.

r1 * Check the DC-V reading precisely at each range
| (decimal point, unit and digit).
|
|
|

Is the
Yes

TROUBLESHOOTING

measurement correct
in DC-V range?

Do D7 - D13
function correctly?

Does the MODE
SELECTOR contact
correctly?

function correctly?

[ Cr}fck the voltage at pins R1

: * The range is determined by the
combination logic at pins R1 - R3

| and output at pins SEG1

| -SEG15.

|

|

1

|

Does the LSI

[}

= The correct ATT is selected
by the built-in analogue switch

Refer to circuit description, Fig. 2.

.
i ]
| |
| |
| |
| |
| 1
| ]
| |

Do R19 - R23
and VR4 - VR5 function
correctly?

Does the LS|
function correctly?

Defective S9 - S13 Defective D7 - D13

Defective LS|

Defective R19 - R23 Defective LS|

or VR4 -VR5

Is DC/AC-A Yes

r— At this stage, check the AUTO RANGE operation.
I
|
|
|

Does DC-V
AUTO RANGE operate
correctly?

Yes

)

[~ The range is automatically set by
F5 of LSI and the auto range con-
trol function is built in the LSI.

|
|
|
|
|
|
|
|

Yes

Does the AUTO
SELECTOR contact
correctly?

Does the LS} function
correctly?

Defective S4 Defective LSI {

Is AC-V correct?

= Refer to circuit descrip-
tion, Fig. 8 (DC-AC con-
verter circuit).

|
|
|
|
|
|
|
|

Does DC/AC
MODE SELECTOR contact
correctly?

Do D5 and D6
function correctly?

B
[~ Check the voltage of dif-
ference between pins
| AUX1 and AUX2.
|
|
|
|
|
|
Does the LS| Yes
e

function correctly?

Replace D5, D6, C2 or

Replace S2. c3.

Replace LSI.

10

measurement correct?

Yes

Is the mode less

than 200mA range?

-*S.¢

release

MODE SELECTOR
contact correctly?

For AUTO RANGE mode

* 8; _ 3¢ For input MODE selection

RANGE SELECTOR
contact correctly?

The R4 - R8 are for current detection

~ * Refer to circuit description,
reference resistors.

Fig. 4 (current-voltage con-

verter circuit).
* Note:For S, and S,; _,,
refer to item 4 of DC-

r-
|
|
1

V range. :

I

|

|

—_— === ==1

Does LS|
function correctly?

Do R4 - R8

function correctly?

Replace the fuse. Replace S7.

Replace S9 - 512.

Replace LSI.

Replace R4 - R8.

Note: Be sure to use a 0.2A
(250V) fuse.
Less than 5 2: DC resistance



TROUBLESHOOTING

Is Q Yes

D measurement correct?

=" Ss . For Q range setting I ™ * The Vaer is the daul-slope in- — Refer to circuit description, Fig. 3.

Sg - »¢ For input mode selection | tegral reference voltage and
] can be checked at pin Vzour.
1 * Refer to circuit description,
1 Figs. 2 and 3.
t % Vgge! about 0.65V
|
|
i
t

, Does unit function Yes
D correctly in 10A RANGE? 5o
Note: This circuit is not protected I ~Check the Sy, _,
by the fuse. | RANGE SET pins
R1 - R3.

B |

|
[
t
|
|
|
|
i

Is the Vpgr Are resistances o Yes

No |

Does MODE SELECTOR
function correctly?

reference resistors
R33 - R38 correct?

(reference voltage)
correct?

r-
. o |
Sy4 - 2! Input selector circuit | |
|
! I
! I
! ]
! |
' |
! |
|

r-
| * Su -1t Renge set circuit
|
|
|
|
i

Defective VR8 peripheral
parts

Does LSI
function correctly?

Are peripheral Yes
input parts of 10A

range correct?

RANGE SELECTOR Replace S6. Replace R33 - R38.

contact correctly?

Replace the fuse.

Note: The VR8 is also used for
Lo BATT detection.

Broken RS, R20 or VR2.

| .
Replace. Replace LS!

Replace $14.,

E END

4

T~ * Check the voltage at pins

Rpy - RE
Normally, the Vg is 0.65V,
* Check that the voltage is
output at pins R,y and
Rvs.

|
!
I
|
)
I
|

Does LSI

function correctly?

Replace LSI.




SCHEMATIC DIAGRAM

SUB UNIT(X8I-1470-00) DC voltage

LCD LD-B7TO73AZ Range automatic/manual

. cl .ol eV *1 The value of this part should be
I DS,6.DS442 —# W) - e T e O D adjusted for each unit. Range Accuracy
I AC I I I I l I I 1 VA *2 For DL-707 and DL-708, refer to (at 23°+5°C, below 80%R.H.)
X 5 o - — = = the parts list. =
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T99-0502-08

DISASSEMBLY

X8I1-1470-00 (DL-709)

X81-1470-01 (DL-708)
X8(-1470-02 (DL -707)

S40-2521-08

-$40-2522-08

X65-1350-00(DL-709)
X65-1350-01(DL-708)
X65-1350- 02(DL-707)

S42-4511-08

$42-6506-08

X68-1410-00(DL-709)
X68-1410-01 (DL-708)
X68-1410-02 (DL-707)

E03-0203-05

@
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ADJUSTMENT POINT/PC BOARD

ADJUSTMENT POINT

L ]

O VR2 DCIOA Adj

VR6 Buzzer Adj A9
VR5 DC2000mV Adj
VR4 DCIOOOV Adj

OVR! DC20V Adj

OVRS AC2000mv Adj -“——

VR8 LOW BATT Adj

SUB UNIT (X81-1470-00)

[ |

VRS Power Supply Adj

6
C%Mm 1Y

1 i
" 1 R
8 S %573 "O-.O‘
o R55 R R43
“n O Tonr t
R47 2|
T —
; 1o _ Ras vas\ /




PC BOARD

POWER SUPPLY UNIT (X68-1410-00)

r==---- = FPomme ==
] x 1
1 YFUSE '
1 1 i i
_______ o N
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(7]
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P Ui
S S e
B : : : u : E)
a3 I @ W ©(> E ; E:Ig
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WE o b2 @2 i o4 Jeet )
J7Ti g 5 2 : DI - - —‘\ ,|
1w T =3 R ENTTETEE )
iy OQ ! i viL
(9] ' - ¥
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RS 1
s - YR?. .9 ! .
N S N
MAIN PCB UNIT (X65-1350-00)
20 22 ¢i3 : ® VR7
-t & : B8zl . & VRe QQ -------- R
L—=d RE6 R3I8 R37 RISRIET ~1 & NV ( =) Tyt o0 4o
e R#RrR OO OO0 O : s2”"s3J9
O R26 OR42L _ 1 pas O
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23 ;
r20 O O- Raz s7 S8 -
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e 1. 8002 o
L, |jse O 'Osl-tp‘osn SiE_ReT s 13
O 00 O O 0O 6‘@03
D8 _Di3 pl2 DIl Dé

D7 DlO DS
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DL-709 UNIT

PARTS LIST

REF.NO PARTS NO

KDI-UJUQ-(7

K” -0307-05

23=46
1305=4b6
005=46
305=46

X65-1350-02
XE5=1410~02
X&31-1470-00

NAME & DESCRIFTION

HANDLE

KNOE ¢RED>
KNDE ¢GRAY)
KNOB ¢(WHITE)
SPRING WASHER

SCREW, PAN HD - M 2X4
TAFFING SCREW M ZXS
TAPFING SCREW M &.3X5
SCREW, BINDING TAP TITE
BATTERY

MATN DNIT

FPOWER SUPPLY UNIT

SUB UNIT

MAIN UNIT (DL-709)

X65-1350-00

REF.NO PARTS NO

]
10
Y80-1270-21 ¥
12
REF.NO PARTS ND NAME & DESCRIPTION
1 AOZ-0513-12 CASE ASS'Y (TOP)
2 ADZ=0514-07 CASE ASS'Y CEOTTOM>
3 AZ0-2771-12 FANEL ASS'Y
B4 2-1912=04 S/NO. PLATE
BS0-7547=~10 INSTRUCTION MANUAL 13
E0Z-0136-08 SEMICONDUCTOR SOCKET
E30-1663-08 TEST LEAD 1 SET
4 FO5-2019=-05 FUSE 0.2A
5 FOT=0926=03 BATTERY COVER
6 F10-1573=08 SHIELD PLATE ¢TOP)
7 F10-1574=08 SHIELD FLATE ¢EOTTOM)
HO1-5730-04 CARTON E0X
HLO=2606-13 FOAMED STYRENE FAD (R
H10~2809-03 FOAMED STYRENE PAD (L)
H19=0505-04 HOLDER FOR BATTERY
HZ5=0078=04 VINYL BAG
8 J32-0843-08 METAL FITTINGS
9 KO1-0509=-03 HANDLE
10 Ke9-0805-06 KNOE (RED)
1 26-0806=05 KNDE (GRAY)
12 K29=0807-08 KNDE CWHITE)
NL&=0023=46 SPRING WASHER
NFO=2305=46 SCREW, PAN HD M 2X4
NS0=2005-46 TAFPING SCREW M 2X5
N50=2305=46 TAPPING SCREW M 2.3XS BZ001
N&9=3010=46 SCREW, BINDING TAP TITE
1B UM-2 EATTERY Cone
X65-1350-00 MAIN UNIT CO10
X65-1410-00 FOWER SUPPLY UNIT Co11
X&31-1470-00 SUB UNIT co1z
Co13
CO1l4
C0o15
Co16
co17
DL-708 UNIT -
pOO1
DO
Y80-1260-21 :
DUO4
REF NO  PARTS NO NAME & DESCRIPTION -
ADZ-0513-17 CASE ASS'Y CTOP) booT
2 ANZ=0514-02 CASE 'Y CEOTTOM) boos
3 AZO-2T70-12 PANEL ASS'Y booy
B42=1912-04 5/NO. PLATE bolo
B50-7547-10 INSTRUCTION MANUAL po1l
& SEMICONDUCTOR SOCKET 0o12
E30-1863-05 TEST LEAD 1 SET bO13
4 FO5-2019-05 FUSE 0.2A
5 FOT=0926=03 BATTERY COVER IC001
6 F10-1573-05 SHIELD PLATE C(TOR) .
7 F10=1574=08 SHIELD PLATE ¢EOTTOM) FOO1
Hul—““ﬂ9-04 CARTON EOX i
0 FOAMED STYRENE FAD (R) QUOL
05 FOAMED STYRENE PAD (LD )
H19=0505-04 HOLDER FOR EATTERY ROOL
HZS-0075=-04 VINYL BAG ROOZ
8 J32-0843~08 METAL FITTINGS ROOS
9 HANDLE ROO4G
10 KNOE ¢RED) ROOS
n KNOE ¢GRAY) ROOG
12 KNDE: CWHITED Roor
SPRING WASHER ROOS
SCREW, PAN HD M 2X4 ROOS
TAFPING ¢ M 2X5 RO10
TAPFING SCREW M 2.3X5 o
NGG=3010mbbs SCREW, BINDING TAF TITE RO1&
13 U=z BATTERY Roi9
X65-1350-01 MAIN UNIT ROZ0
X68-1410-01 POVER SUPFLY UNIT ROzl
X51~1470-00 SUE UNIT
DL-707 UNIT
Y80-1250-21 -
REF.ND FARTS NO NAME % DESCRIFTION RO31
1 Au?-(ul;-li_ RO5Z
2 5 Rozz
3 0= 2T D= 1' Y ROz
B42-1912-04 EoNG- FLATE RO35
BS0-7547-10 INSTRUCTION MANUAL RO36
E0Z-0138-08 SEMICONDUCTOR SOCKET RO37
£30 ; TEST LEAD 1 SET RO3H
4 FO5=2019~C FUSE .20 RO39
5 FOT=097 EATTERY COVER RO40
6 SHIELD PLATE ¢TOF) Ro41
7 SHIELD PLATE (EOTTOM) R4z
CARTON EOX RO4S
FOAMED STYRENE FAD (R) e
FOAMED STYRENE PAD (L) RO&6
HOLDER FOR EATTERY -
VINYL EAG ROZ3
8 METAL FITTINGS

E13=0171-08
E21=0664-08
E40=-7013=08
J25=5064-08
LD=-BTO73AZ

T99=0502=-08

CF92V1H103d
CF92V1H103d
CFQ2VIH4T3
CS15E1CR4TM
CF92V1H4T3J
CFOaVIH103d
CC455LIH390J
CEO4CWIV4RTM
CEQ4CWIVARTM

UOSE
UOSE
Uose
uose

911F9TELOLYULO
23D61EK
RNlAEK’HlOU'F

(e
RD14BEZ Elﬂéd
ROZ=-1083=08
ROZ=1084=-05
ROZ=1085=-08

R9Z=10 08
RYZ=1089=
RN14EKZEZZ01F

RD14BEZB104J
NO USE

R92=-1105-08
RO2=1106=~08
ROZ=1107=08
R92=1108=-08
RD14BEZEI14J
R9Z=1097=-08
RD14BEZBLO4J
RN14BKZEZT43F
RNL4BKZEZ6T2F
RD14EEZE1S54J

RD14BBZB122J
RD14BE2E333J
RD14BBZE102J
R9Z=1091=08
R92=-1092=05
R92=1101=08
ROZ=1102=03
R9Z=1103=08
R92=1104=038
RN14BKZEGZ02F
RN14EKZE9101F
RN14BKZE1202F
RD1L4BEZB104J

RD14EBRZES13J
RD14EEBZB1S4J

RD14BEZE1S1J

NAME & DESCRIFTION
PIN JACK (MIDGET)

INPUT CONECTOR
S0CKET

TP
FCE CUNMDUNTED)
LCD

BEEFER

CAP. FOLYESTER
CAF. POLYESTER
CAP. POLYESTER
CAP. TUNTALUM
CAF. POLYESTER
CAF. POLYESTER
CAF. CERAMIC
CAP. ELECTRO
CAF. ELECTRO

0.01 5% S0V
0.01_ 5% S0V
0.047 5% 50V

0.047 5% th

DIODE

DIODE

DIODE

DIODE

DIODE, SILICON SWITCHING
DIODE, SILICON SWITCHING
DIODE, SILICON SWITCHING
DIODE, SILICON SWITCHING
DIODE, SILICOM SWITCHING
DIODE., SILICON SWITCHING
DIDDE, SILICON SWITCHING
A/D CONVERTER

THERMISTER S00 OHM
TR, 5I, NFN

S. METAL FILM 10K 1% 1/2W

5. METAL FILM 9.9M 1%

5. CARBON 2.7K 5% 1/8W

7. CAREON 100K S%  1/8UW

. METAL FILM 900  0.5% 1/4U

5. METAL FILM 90 0.5% 1/4U

5. METAL FILM 9 0.5% 1/4W

S. METAL FILM 0.958 0/5% 1/24

5. METAL FILM 101K 0.05%

5. METAL FILM 2.2K 1% 1/44
RES. CAREON 100K S%  1/8U
RES. METAL FILM 1K 0.25%
RES. METAL FILM 10.01K 0.1%
RES. METAL FILM 101K 0. 14
RES. METAL FILM 1.111M 0.25% 1/
REZ. CAREON S10K 5% l/&U
RES. CAREON 0M 5% 1/8W
RES. CAREON 100K 5%  1/80
RES. METAL FILM 274K 1% 1/4U
RES. METAL FILM 26.7K 1% 1/40
RES. CAREON 150K S%  1/8W
RES. CAREON 1.2K 5% 1/8U
RES. CAREON 33K 5% 1/8U
RES. CAREON 1K 5% 1/84

RES. METAL FILM 16.35M 1% 1/4W

RES. METAL FILM 163.5M O.
RES. METAL FILM 163.5K 0.
RES. METAL FILM 16.35K O.

RES. METAL FILM 1.635K (.25
RES. METAL FILM 163.4 0.25

29% 1/
25%
25%

RES. METAL FILM 62K 1% 1/4W
RES. METAL FILM 9.1K 1% 1/4W
RES. METAL FILM 12K 1% 1/4W
RES. CAREON 100K S%  1/8W
RES. CARBON 51K 5% 1/8U
RES. CAREON 150K S%  1/8W
RES. CAREDN 150 5% 1/8W



REF.NO

PQRTS NO
S40=~2521 =05

-4“-45d&-0

542-6506
S42=6506=08

NAME & DESCRIFPTION
PUSH SWITCH
PUSH SWITCH
PUSH SWITCH
FUSH SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH

PARTS LIST

VROO1  R12=5505-05 RES. SEMI FIXED ZOOK E
VRODZ  R12=1514=05 RES. SEMI FIXED 1K B
VRDOG  R1Z=3513=-05 RES. SEMI FIXED 10K B
VROO7  R12-1514=05 RES. SEMI FIXED 1K B
X001 L77=-1015=08 CRYSTAL RESONATOR
Z001  TNR4ALEZK VARISTOR
ZD001l  ICL3069DCR DIODE ZENER
MAIN UNIT (DL-708)
X65-1350-01
REF.NO PARTS NO NAME & DESCRIFPTION
ElJ—lel-ﬂa PIN JACK ¢MIDGET>
INPUT CONECTOR
50C TR
FCE CUNMOUNTED)
LCD
BZ001  T99=-0502-05 BEEPER
CO09  CF92V1IH103J CAP. POLYESTER 0.01 S% S0V
Co1o (FQ“VlHlD:J CAF. POLYESTER 0.01 S% 50V
Co11 CFOZVIH4TS CAFP. POLYESTER 0,047 5% 50V
Co1z cE1KR47M CAP. TUNTALUM  0.47 20% 16V
CO13  CFP2V1H4T3J CAF. POLYESTER 0.047 5% S0V
COl4  CF92VIH103J CAF. POLYESTER 0.01 5% 50V
CO1S  CC4SELIH3Z90J CAP. CERAMIC 39F 5% S0V
COL6  CEQ4CWIVARTM CAF. ELECTRO 4.7 20% 35V
CO17  CEO4CWIV4RTM CAF. ELECTRO 4.7 207 35V
DOO1 Uose DIODE
DOOZ  UOSE DIODE
DOO3 LosSE DIODE
DO04G vose DIODE
DOOT  DS44Z DIODE, SILICON SWITCHING
DOOS  DS442 DIODE, SILICON  SWITCHING
D009 DE442 DIODE, SILICON SWITCHING
DOLD D442 DIODE, SILICON SWITCHING
D011 DE442 DIODE, SILICON SWITCHING
DO1Z  DB44Z DIODE, SILICON SWITCHING
DOL3  DS442 DIODE, SILICON SWITCHING
ICO0L  M52306% A/D CONVERTER
FOOL  9LIP9TELOLIYULO THERMISTER 500 0OHM
QOO1  25D612K TRy SI. NFN
ROOL  RN14BKZH100ZF 5. METAL FILM 10K 1% 1/2W
RYZ=1082=08 METAL FILM 9.9M 12
3 RDI4BEZRZTZ2J CAREDN 2.7K 5% 1/8U
ROO4  RD14BEZBELIO4J CAREON 100K 5% 1/8UY
ROOS 2z b5 METAL FILM 900  0.5% 1/4W
ROOE METAL FILM 90 0.5% 1744
ROOT METAL FILM 9 0.5% 1744
ROOS METAL FILM 0.93 0/5% 1/2W
ROOY . METAL FILM 101K 0.05%
ROL1O . METAL FILM 2.2K 1% 1/4W
RO1& CAREON 100K 5% 1/8U
RO19 METAL FILM 100K 1% 1/4W
ROZO S. METAL FILM 1.01K 0.25% 1/4
Ru¢1 . METAL FILM 10.01K 0.05%
X ) 5 5. METAL FILM 101K 0.05%
ROz -1090-na 5. METAL FILM 1,107M 0.25% 1/
RD14BEZES14Y CAREON S10K S% 0 1/8W
R92=-1097=05 CAREON om 5% 1/8W
RD14EEZEL04 Y CAREON 100K S% 1/8W
RN14BKZE2ZT43F RES. METAL FILM 274K 1% 1/4U
RNlABKZEE&T&F RES. METAL FILM 26.7K 1% 1/4W
RD14BBZE1S4J RES. CAREON 150K 5% 1/8W
RO30  RD14BEZB1ZZ ;. CAREBON 2K 9% 1/8W
RO31  RD14EBEZB333J 5. CAREON 33K 5% 1/8W
RO’" RDl4BEJBlﬂ_J CAREON 1K 5% 1/8U
ROZ 5. METAL FILM 16.35M 1% 1/4W
R034 3. METAL FILM 163.SM 0.25% 1/
RO3S RES. METAL FILM 163.5K 0.1%
RO36 Rw7—1094 08 RES. METAL FILM 16.35K 0.1%

REF.NO PARTS NO NAME & DES (RIPTIDN
RO37?  R9Z=1095-08 REZ. METAL FILM 1.635K 0.1%
RO38  R92=1096~-05 RES. METAL FILM 163.4 0.1%
RO39  RN14BKZE6Z0Z2F RES. METAL FILM 62K 1% 1/4U
RO4O  RN14BK2E9Q101F RES. METAL FILM 9.1K 1% 1/4U
R0O41  RN14EBKZE1Z0ZF RES. METAL FILM 12K 1% 1/4U
RO42  RDL4EBZBLO4J RES. CAREON 100K 5% 1/84
RO45  RD14BEZES13J RES. CAREON SIK 9% 1/84
RO46  RDL4EBZB1S4J RES. CAREDON 150K S% 1/84W
ROS3  RD14BBZE1S51J RES. CAREON 150 5% 1/84
S40=-2521=08 PUSH SWITCH
S40=-2522-08 PUSH SWITCH
S40-2521-08 FUSH SWITCH
S40-2521=-08 FUSH SWITCH
542=4511-08 TACTIL SWITCH
\4j-4J11—Oﬁ TACTIL SWITCH
542=-4511-08 TACTIL SWITCH
347-4511-08 TACTIL SWITCH
542=-6506=05 TACTIL SWITCH
B42=6506= TACTIL SWITCH
S42=6506- TACTIL SWITCH
54 2=6506=08 TRCTIL SWITCH
B42=-6506-08 TACTIL SWITCH
S42=6506=08 TACTIL SWITCH
VRDO1  R12-5523-08 RES. SEMI FIXED ZOOK B
VROOZ  R12-1514-05 RES. SEMI FIXED 1K E
VRQO3  NO USE
VROO4  R12~5523-08 RES. SEMI FIXED 200K B
VROOS  R12-3531-05 RES. SEMI FIXED 10K B
VROOE  R12-3531-08 RES. SEMI FIXED 10K B
VROOT  R12-1914-05 RES. SEMI FIXED 1K &
X001 L77=1015-0& CRYSTAL RESONATOR
7001 TNR4AL&ZK VARISTOR
ZDO01  ICLE069CCR DIBDE ZENER
MAIN UNIT (DL-707)
X65-1350-02
REF.ND NAME & DESCRIPTION
E 3 FIN JACK (MIDGET)
E21=-0664-08 INFUT CONECTOR
E40=-7013=08 SOCKET TR
J25=5064=08 PCE (UNMOUNTED)
LD-ETOT3RZ LCD
EZOO1  T99-0502-08 BEEPER
CO0%  CF92V1R103d CAP. POLYESTER ©.01 SZ SOV
CO10 CF92V1IH103d CAP. POLYESTER 0.01 5% 50V
CO11  CF92V1H473d CAP. FOLYESTER 0.047 5% S0V
C0lz  CS1SELCR4ATM CAP. TUNTALUM  0.47 207z 16V
CO13  CF9zV1H47T3d CAFP. POLYESTER 0.047 5% S0V
CO14  CF92V1H103J CAF. FOLYESTER 0.01 5% S0V
CO1S  CLC4SSLIH390J CAF. CERAMIC 39P 5% SOV
COLE  CEO4CYIVARTM CAF. ELECTRO 4.7 20% 35V
CO17  CEO4CWIV4ARTM CAF. ELECTRO 4.7 20% 35V
DOOL  UOSE DIODE
DOOz  UosE DIODE
DOO3  UOSE DIODE
DOO4  UOSE DIODE
DOOT  DS442 DIODE, SILICON SWITCHING
DOOS  DS442 DIODE, SILICON SWITCHING
D009 DR442 DIODE, SILICON SWITCHING
DO1D  DS442 DIODE, SILICON SWITCHING
DO11  Ds442 DIODE, SILICON SWITCHING
D012 D442 DIODE, SILICON SWITCHING
D013 DS442 DIODE, SILICON SWITCHING
ICO01  MS23065 A/D CONVERTER
FOOL QLIPOTELOLYULO THERMISTER 500 OHM
Q001 Z25D61EK TRy SI, NPN
ROOL  RNL4BKZH100ZF . METAL FILM 10K 1% 1/2W
ROOZ  R92=1082-03 METAL FILM 9.9M 1%
ROO3 RD1458/8517J CAREON Z.7K 5% 1/8W
ROO4 B CAREON 100K 5% 1/8W
ROOS METAL FILM 900  0.5% 1/4W
ROOE METAL FILM 90 0.5% 1/4W
ROOT METAL FILM 9 0.5% 1/4W
QODS 5. METAL FILM 0,98 0/5% 1/2W
009
RO10 RNlABKZEZzolF 5. METAL FILM 2.2K 1% 1/4W
RDl4EE°BlU4J %, CAREON 100K S% 1/8W
ND USE
S. METAL FILM 1K 0.25%
5. METAL FILM 10.01K O :5%
5. METAL FILM 101K 0.25%
RQ;-llUu-“o METAL FILM 1.111M Q.25% 1/
RD14BEZES14J 5. CAREON S10K 5% 1/8

17
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REF.NO
ROZS
ROZ6
ROZ7
RO28
RO29

RO30
RO31
ROZ2
RO33
RO3Z4
RO35
RO36
RO37
RO3H
RO39
RO4O
RO41
RO4Z

RO45
RO46

ROS3

5001
5002
5003
2004
5005
5006
5007

2009
5010
2011
5012
5013
5014

VROO1
UROOZ

VROOG
VRDOT

X001
Z001
ZDooL

FARTS ND
ROZ=1097=08
RD14BEBZB104J
RN14EBK2EZT43F
RN14BKZEZ6TZF
RD14EEZB1S4J

RD14EBZE1Z22J
RD14EE2E333d

'RD14BB2B1OZJ

R92=-1091-08
R92=1092=-0&
R92=1093-08
R92=1094=~08
R92~1095=08
ROZ2=1096=08
RN14EKZEGZO2F
RN14BKZEDLIOLF
RN14BKZE1202F
RD14BEZB104J

RD14BEZES13J
RD14BE2E154J

RD14BEZE1S1J

340-2521-06
40-25 2205
540-2521-05
540-2521-05
$42-4511-06
542-4511-08

542=6506=08

R12~5508-05

R12-1514-05

R12-3518~05
R12-1514-05

L77=1015=05
TNR4ALHZK
ICL3069DCR

PARTS LIST

NAME & DESCRIFPTION

RES. CAREON
RES. CAREON
RES. METAL FILM
RES. METAL FILM
RES. CAREON

RES. CAREON
RES. CAREDON
RES. CAREBON
RES. METAL FILM
RES. METAL FILM
RES. METAL FILM
RES. METAL FILM
RES. METAL FILM
REZ. METAL FILM
RES. METAL FILM
RES. METAL FILM
RES. METAL FILM
RES. CAREON

RES. CAREON
REZ. CAREON

RES. CAREDN

PUSH SWITCH

PUSH SWITCH

PUSH SWITCH

PUSH SWITCH

TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH
TACTIL SWITCH

REZ. SEMI FIXED
SEMI FIXED

RES. ZEMI FIXED
REZ. SEMI FIXED

oM 5% 1/84
100K 5% 1/8W
274K 1% 1/40
26.7K 1% 1/4W
150K 5% 1/8W

S%  1/8U
6.35M 1% 174V
163.5M 0.25% 1/
163.95K 0.1%
16.35K 0.1%
1.635K 0.1%
163.4 0.1%
62K 1% 1/4U
9.1K 1% 174U
12K 1% 1744
100K 5% 1/6W

SIK 5% 1/8U
150K 5% 1/8W

200K &
1K B

10K B
1K B

CRYSTAL RESONATOR

VARTSTOR
DIODE ZENER

POWER SUPPLY UNIT (DL-709)

X68-1410-00

REF .NO

FARTS NO

E03-0203-05
E40-7013~08
FO5=-2012-05
J13=-0020-05
J25=5065=08

NAME & DESCRIFTION
FOWER CONMECTOR
SOCKET 7F

5
FUSE HOLDER
FCE CUNMOUNTED?

N16=0030-46 SPRING WASHER
N30=3005=46 SCREW, PAN HD M 3XS
CEO4WIVATOM CAF. ELECTRO 47 20% 35V
CS15E1CR4TM CAP. TUNTALUM  0.47 20% 16V
CK4SD1HZZ2E CAP. CERAMIC Z200F 207% 50V
CK4SDIH222M CAF. CERAMIC p 20% S0V
CEO4WIALO2M CAP. ELECTROD 1000 20% 10V
Cozr  CEQ4W1ALOZM CAFP. ELECTRO 1000 20% 10V
DO14  1N40OOL DIODE
D015 D3442 DIDDE, SILICON SUITCHING
D016 DS442 DIODE, SILICON SWITCHING
ICO0Z  TL-061 IC, JFET-INPUT OF=-AMF
QDOZ  25K44 FET, N-CHANNEL
QD03 ZSAGOECF) TR. 51, FNP
ROS0  RN14BKZE4TOLF METAL FILM 4.7K 1% 1/4W
ROS51 RN14EKZE4TOLF 5. METAL FILM 4.7K 1% 1/4W
ROSZ  RDL4EE2E100J 5. CAREDN 10 5% 1/8W
ROST  RDL4EBZELOOJ REZ. CAREON 10 5% 1/8W
VROOY  R12-3531-05 RES. SEMI FIXED 10K E
Doz HZ5E3 DIODE ZENER
ZDO03  HZSBE3 DIODE ZENER
D004 HZEBR3 DIODE ZENER
POWER SUPPLY UNIT (DL-708)
X68-1410-01
REF.NO FPARTS NO NAME & DESCRIFTION
E0O3=0203-05 FPOWER CONNECTOR
E40-7013=-0& SOCKET TF
FO5=-2012-05 FUSE
J13=-0020-05 FUSE HOLDER
25=5065-08 FCB CUNMOUNTED)
N16=0030=46 SPRING WASHER
N30=-3005-46 SCREW, PAN HD
cozz  CEQ4WIV4TOM CAF. ELECTRO 35V
C023  CS1SE1CRATM CAF'. TUNTALUM 16V
Co24  CK4SDIHz22 CAF. CERAMIC S50V
C025  CK4SDIHZZ2 CAF. CERAMIC S50V
Coz6  CEQ4WIALOZM CAF. ELECTRO i (0 10V
CoZ7  CE04WIAL0ZM CAF. ELECTRO 1000 207 10V
D014 1N40OOL DIODE
D015 D5442 DIODE, SILICON SWITCHING
DO16  D3442 DIODE, SILICON SWITCHING
IC00Z  TL=061 1C, JFET~INPUT OF=-AMF
Q0OZ  25K44 FETs N=-CHANNEL
QO3 ZSAGOECF) TR. 51, PNF
ROSO  RN14BEKZE4TOLF RES. METAL FILM 4.7TK 1% 1/4W
RO51  RN14EKZE4TOLF RESZ. METAL FILM 4.7K 1% 1/4W
RO52  RD14EEZE100J RES. CAREON 10 5% 1/8W
ROS7  RD14BEZE100J REZ. CAREON 10 5%  1/8W
VROOY  R12-3518-05 RES. SEMI FIXED 10K B
ZD00E  HZSR3 DIODE ZENER
D003 HZSE3 DIODE ZENER
ZD0O04  HZSE3 DIODE ZENER



PARTS LIST/SEMI CONDUCTOR

POWER SUPPLY UNIT (DL-707)

X68-1410-02

REF.NO PARTS ND
EQ3-0203-05
E40-7013-08
FO5=-2012-05
J13=-0020=-05
J25-5065=05
N16=0030=46
N30=3005=46

NAME & DESCRIPTION
POWER CONNECTOR
SOCKET TR
FUSE
FUSE HOLDER
PCE CUNMOUNTED)
SFRING WASHER
SCREW, PAN HD M 3X5

CEQ4WIV4TOM CAF. ELECTRO 47 20% 35V
02 CR1SE1CR4TM CAF. TUNTALUM  0.47 20% 16V
€024  CK4SDIHZZZ| CAFP. CERAMIC 2200F 20% SOV
CO25  CK4SD1Hzz2zM CAP. CERAMIC Z200F 20% SO0V
Co26  CEO4WIALOZ2M CAP. ELECTRO 1000 20% 10V
CO27  CEO4W1ALOZM CAP. ELECTRO 1000 20% 10V
D014 1IN4DO1 DIODE
DOLS  DR442 DIODE, SILICON SWITCHING
DOLe  DS442 DIODE, SILICON SWITCHING
1C00Z  TL-061 IC, JFET~INPUT OF-AMF
QOOZ  23K44 FETs N=CHANNEL
QBO3  2BAG0ECF) TR. SI, PNP
ROSO  RN14BKZE4TOLF REZ, METAL FILM 4.7K 1% 1/4U
ROS51  RNI4BKZE4TOLF RES. METAL FILM 4.7K 1% 1/4W
ROSZ  RD14BEBZB100J RES. CAREON 10 5% 1/8U4
ROST  RD14EBZBLOGJ RES. CAREON 10 5% 1/8W
VROD®  R12=3518-05 RES. SEMI FIXED 10K B
D00z HZSE3 DIDDE ZENER
ZDD03  HZSE3 DIODE ZENER
D004 HZSE3 DIODE ZENER
SUB UNIT (DL-709, 708, 707)
X81-1470-00
REF.NO FARTS NO NAME & DESCRIPTION
E29-0539-08 PIN CONNECTOR
J25=5066=-08 FCE CUNMOUNTED)
N16=0023=46 SPRING WASHER
N30=2305-46 SCREW, FAN HD M 2X4
CS1SE1CR1OM CAP. TUNTALUM 0.1 20% 16V
CS1SE1CR4TM CAP. TUNTALUM 0,47 20% 16V
CS15E1CR4TM CAP. TUNTALUM  0.47 20% 16V
CC455L1H101J CAF. CERAMIC 100F  S% S0V
CF92V1HZ24J CAP. POLYESTER 0.22 S% S0V
CC453L1H100J CAP. CERAMIC 0P 5% S0V
CFo2V1HZ24J CAF. POLYESTER 22 5% 50V
CF92V1HZ24J CAF. POLYESTER 0.22 5% S50V
CFR2V1H104J CAP. POLYESTER 0.1 5% S0V
CF92V1H104J CAP. POLYESTER 0.1 5% SOV
CK4SD1HZZZM CAF. CERAMIC 2200F 20% SOV
CK4SDIH391M CAP. CERAMIC 390F 207 SOV
DOOS DIDDE, SILICON SWITCHING
D006 DIODE, SILICON SWITCHING
D017 DS442 DIODE, SILICON SWITCHING
RO11  RNI4EKZE2O0ZF 5. METAL FILM 20K 1% 1/40
RO12  RD14BEZEL0SJ . CAREON im 5% 1/8W
RO13  RDI4BEZEL04J . CAREON 100K 5% 1/8W
RO14  RD14BEZEL04J . CAREON 100K 5% 1/8U
ROLS  RN14EKZEZZ0Z METAL FILM 22K 1% 1/44
RO16  RNI14BKZEZZOZF . METAL FILM 22K 17 1/4u
RO17  R9Z=1115-08 5. METAL FILM 100M 10% 1/4W
R0O43  RD14EBE2E394J RES. CAREON 390K 5% 1/8W
RO44  RD14BEZEZ74J RES. CAREON 270K 5% 1/8W
RO47  RDl4BEZR10ZJ 5. CAREON 1K S5z 1780
RO4&  RDI4BBZE4TZJ 5. CARBON 47K 5% 1/8W
RO49  RD14BE2EZZZ RE%. CAREON 2.2K 5% 1/8U
ROSS  RD14EBZE124J RES. CAREON 120K 5% 1/8W

VROO3 R1Z=1534-05

VROGS  R12=3518~-09

RES. SEMI FIXED 1K &
RES. SEMI FIXED 10K B

M5230GS
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TL-061
Vee+
[8][71[e][5]
[ 2] [3]14]
Vee-
2SD612K
S
2SK44
2SA608-F
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