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NOTE

(2)

(3)

The instrument is operable on a nominal voltage from 100
to 130 Vac or from 200 to 260 Vac by changing the
connections of the power transformer taps.

The voltage and current rating are indicated on the rear
panel when the instrument is shipped from the factory.

In the case of other voltage operation, change the
connections of the power supply transformer, and the
plate of voltage and current designations on the rear
panel should be changed to suitable one.

Order the plates to Anritsu Electric Co., Ltd. if

necessary.

In this manual, a power supply voltage and current

rating are represented by vac and [ * | A.

The relation between power supply voltage and current

rating is listed below.

** Vac * A

100 to 130 V 0.5 A

200 to 260 V 0.2 A







SECTION 1 GENERAL

The ML93A Optical Power Meter is designed to measure
optical power in conjunction with the MA95A/MA96A/MA9TA/MAI8A

The combinations of the Meter and the

Optical Power Sensor.

Sensor are shown as follows.

Light Input

MAS5A Optical
Power Sensor

- ML933 Optical

Power Meter

(a) Measures Low-Level Optical Power

in the 0.85 um Band

Light Input — s

MA96A Optical
Power Sensor

ML93A Optical
Power Meter

{b} Measures Low-Level Optical Power
in the 1.3 ym Band

Light Input -——s=i

MA9TA Optical

Power Sensor

MES3A Optical
Power Meter

(¢c) Measures High=-ILevel Optlcal Power

in the 08.85 um Band

Light Input —

MA98A Optical
Power Sensor

ML93A Optical
Power Meter

(d} Measures High-Level Optical Power
in the 1.3 um Band

Fig. l-1 Combinations of the Meter and the Sensor




Features

-]

‘Wide Wavelength Range

Two optical power sensors cover a wavelength range
from 0.38B to 1.8 um.

Wide Power Measuring Range

Two optical power sensors cover a wide range of power

from ~90 to +10 dBm.

Excellent Interchangeability

The power meter can be connected to any optical power

sensor without readjustment.
Automatic Zero Adjustment

Zero adjustment can be automatically done with a single
flip of the switch.

Battery Operation

The ML93A can be operated on an external Battery Pack
MZ95A.

The ML93A with digital display permits direct reading

of measurements with high accuracy.

1=~2




SECTION 2 COMPOSITION AND SPECIFICATIONS

2.1 Standard Composition

Table Z-1 Standard Composition

Name Quantity Remarks
MLY93A optical power 1
meter
Connecting cord for 1 2 m, lé~pin connector
MA95A/56A
Connecting cord for 1 2 m, 6~-pin connector
MAST7A/98BA 16-pin connector
Instruction manual 1
Fuses 1 set 1l set: 2 A ..... 1,

T A i 1

2.2 Option

GP~IB interface




2.3 Owptional Accessories

Name Remarks

MAS5A optical power
Sensor

MA96A optical power
Sensor

MA9TA optical power
Sensor

MA98A optical power

Sensor

Connecting cord for 1.7 m, 1l6-pin connectors
MAO5A/96A

Connecting cord for 1.7 m, 6-pin connector,
MASTA/9EA and 16-pin connector

Accessory Box

Connector adapter D3 conrnector

MPSLA/91B optical Connector adapter
fiber adapter

MPS92A Connector

adapter
MP93A Fiber
adapter
MP94A Adapter
for MP93A
GP-IB cord I m
Conversion . Gp-IB —w—s TEC-IB
Connector conversion

MZ95A battery pack

MZ96A bhattery
charger

DC POWER SUPPLY
cord
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3.

2

SECTION 3 PRINCIPLIES OF OPERATION

General

There are two types of circults used in the MLY93A
optical power metery. One circuit uses an optical mod-
ulation method with an optical chopper. This circuit
is used with the MAYLA or %6A optical power sensor,

The other circuit employs a direct detzction method
which does not reguire an optical chopper. This cir-
cuit is used with the MASTA or 98A optical power sensor.
Light input power is converted into electric power and

displayed digitally by the MLY93A optical power meter,

Optical Power Sensor

3.2.1 MA95A and 9%96A Optical Power Sensors

The MA95A uses a silicion photodiode and the MAY6A
employes a germanium phdtodiode as the photoelectric
conversion element. Fig.2-1showg a block diagram of
the optical power meter. The light input power from
the light connector C) is focused by the lens GD on a
shading plate on the tuning fork CD, The collimated
light is interrupted by the tuning fork with a repeti-
tion freqgquency of approx. 270 Hz and then concentrated
on the photodiode @ by the lens . It is converted
into photoelectric current and thenconverted further
into voltage by the current-to-voltage conversion cir-
cuit C), which 1s an operational amplifier. The conver-
sion circuit () controls thé gain according to the input
optical power level over three ranges, 0 to =30 dBm,
~-30 to -60 dBm and -60 to -90 dBm to expand the dynamic

range of the optical power sensor.
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The overall gain in combination with the optical
power meter and optical power sensor is made constant,
irrespective of the gensor, by the sensitivity adjust-
ment (7) which compensates for variance in photodicde

sensitivity.

3.2.2 Ma97A and 984 Optical Power Sensors

The MAS7A uses a silicon photodiode and the MA98A
uses a germanium photodiode as the photoelectric conver-
sion element. These sensors only contain photodiode C)
and sensitivity adjustment C@ described in Section 3.2.1.
The conversion circuit @D is in the ML93A optical power

meter.

3.3 ML93A OPTICAL POWER METER (Indicator)

Indicator displays optical power converted into
photoelectric current by the optical power sensor in
digital form. Each optical power sensor is given a
unique identifier signal by which the control section
automatically determines which sensor is currently con-
nected. The control section selects the amplifier
circuit , phase detection circuit @ and the tuning
fork oscillator circuit @29 when sensor MAY95A or 96A
is connected. The current-to-voltage conversion circuit
@ and the zero adjusting circuit are selected
when MA97A or 98A is connected.

The signal output from a MA95A or 96A sensor is
switched to suitable range in the amplifier circuit ,

1t then passes through the phase detection circuit
@ and enters the low-pass filterx . Vhen the MAS7A
or 98A sensor is connected, the signal is switched to
suitable range in the current-to-voltage conversion

circuit @Eﬁ before entering the low-pass filter Gﬁﬁ.

pa——




----- -,

The variable resitor “7)im egach sensor adjusts the
The detected sigual is digitized by the A/ convertor
2] ) ¥
@E), processed in the nicroprocessor control section
Qj) and then indicated on the numeric display C§®e

The detected signal is branched to the signal level

The zerc adjust circuitl(i@ ig used to compensate
for variations of offset voltage which occur when the

MASTA or 98A sensor is connected.

When the GP~-IB circuit (option} is connected,
the instrument can be controlled externally and measure-

ment results can be output.




SECTION 4 OPERATILION

4.1 Controls and Functions

4.1.1

ONONONONONG

MA95A/96A Optical Power Sensor

Fig. 4~1 MAS5A/96A Optical Power Sensor

Light input
connector

Cover :
Receptacle :
Sensitivity,
adjustment °

Sensitivity,
adjustment

Sensitivity
adjustment °

Attaches the optical fiber connector
for measurement.

Cover for'CD. Also used for zexo
adjustment.

Connected to the optical power meter
with the supplied cord.

Component No. R14 (located under
the label).

Component No. R8 {located under
the label}.

Component No. R11l {(located under
the label).




4.1.2

ONONONC)

MASTA/98A Optical Power Sensor

&

Fig. 4-2 MAS97A/98BA Optical Power Sensor

Light input
area ’

Receptacle
Sensitivity
adjustment

Cover

Receives the light to be measured.

Connected to the optical power meter
with the supplied cord.

Adjusts the photodiode sensitivity.

Protects the light input area.

W
i
N




4.1.3 MLI93A Optical Power Meter

FaEy (';fﬂﬂﬁ-ﬁ,’ :
N | iy

Fig. 4-3 Front Panel
Table 4-1 Front Panel Controls and Functions
No. Indication Function
(i) Power Power switch
AL " AC power supply
OFF OFF
DC MZ95A battery pack or other external DC
power supply
INPUT INPUT receptacle.
Socket for connection of optical power
sensor cord.




NG,

indication

Function

®

CONT ROL
REMOTE
LOCAL

CONTROL indicators.

REMOTE 1s 1it when the meter is operat-
ing in remote mode using an external
controller through GP-IB. Otherwise,
LOCAL is 1lit.

ZERO SET
COARSE

Zeyo adjustment knob (4) and switch (5)
(se2 below). Used only when the
MASTA/98L optical power sensor is con-
nected. Adjusts zero point when the
optical power sensor is changed or if
ambient temperature varies greatly,
(Coarse adjustment.)

©,

FINE

The zero point is adjusted automatically
when this switch is pressed.

» If the MA95A/96A optical power snesors
is connected, the zero point is auto-
matically adjusted when this switch
is pressed. If the optical power
sensor is to be used in the highest
sensitivity range, press this swtich
after setting the AVERAGING switch
(6) to ON.

+ If the MA97A/98A optical power sensor
is connected, the zero point is pre-
cisely adjusted when this switch is
pressed after adjustment with the
COARSE knok. The coarse adjustment
must be within 10% of the value of
the highest sensitivity range used.

AVERAGE

Averaging ON/OFF switch.

When this switch is turned on, the dig-
vlay QE? is indicated an integrated
value to reduce short-term noise. The
The LED on the switch indicates whether
the averaging function is on or off.

RANGE HOLD

Automatic Range/Range Hold Selection
Switch,

When this switch is pressed, the range
is held and the LED on the switch comes on
When the switch is pressed again, the
automatic range function is restored.




No.

Indication

Function

®

MODE
dBm
W

Watt/dBm selection switch.

Measured values can be displayed in
units of dBm oy watts. The unit can be
changed alternately by pressing selec-
tion switch. The selected unit of
measurement ig indicated by the LED on
the display

de
(REL)

ilhen the dB{(REL) switch is pressed

the LED on the d4B{(REL) switch comes on,
the current measurement value is stored
in memory, and the difference between
this value and a subsequent measurement
value is indicated in dB.

The dB (REL} function is released by
presging the dBm/W Switch .

CAL FACTOR

CAL

Calibration value set switch

with switches » €2, and when
the CAL switch is ON. During

the CAL switch is on, one of these LEDs

on the CAL factor display @E) blinks

to indicate a settable digit. Aft

CAL factor setting on the display

ig finished (refer to the No.G4}, 42,13,

then repress the CAL switch (0. "at

this time, the LED on the CAL switch

goes off. Numeric display indicates

the value including this set CAL factor.

The calibration fac can be changed

The variable digit shifts to the right
each time this button is pressed.

The numeric value of the blinking digit
increments each time this button is
pressead.

The numeric value on the blanking digit
decrements each time this button is pressecd
The sign is alternated from + to - each
time either switch @ or @ is pressed.




Indication

Function

CAL tactor display:

Indicates a 4-digit number and plus ({+)
or minus {-} sign for polarity of the
measured value.

Qﬁg BLANKING Suppression switch for the display of
- the least significant digit of the
measured value display
@E} Numeric displav:
N Indicates a 4-digit number and plus (4)
or minus (-) sign for polarity of
the measured value,
@ED OVER RANGE The applicable LED lights up to indicate

UNDER RANGE

whether the input to be measured is
over- or under-range.

The meter indicates the approximate
value of the measurement result.
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Fig. 4-4 Rear Panel

Table 4~2 Rear Panel Controls and Functions

Indication Function

AC ** ¢ ac power cord

®© ®| 53

DC +9 -~ +12 V| Input connector for MZ95A battery pack

' or external de power supply.

The instrument is connected to an
external DC power supply with an option-
ally supplied cord. Supply voltage
between +9 and +12 V is required.

And then DC power is supplied when power
switch (:) is set to the DC position.

—Lq Ground terminal.
Chmait T T o«
[ ) doAd IS

P e | P - 1
wol Ly L wUunueEu ..




No.,

indication

Function

BALNEING

Grounded during zero adjustment with

ouTPRUT open coellector output.
@;) EECORDER Recorder output connector.

- OUTPUT The voltage corresponding to the W
(watt) scale is output: 1V corresponding
to the Full scale and 0.316V to -5dB.

@Eﬁ ADDRESS Enables address setting when using the

: (option) oP ~IB interface,

2§> op ~-IB GP -1IB connector

’ foption)
G§9 FUSE 2A deo power supply fuse.
G;D FUSE * 5 ac power supply fuse.




4.2

4

2.

Measurement

1

1)

4)

6)

Notes on Measurement

Make sure the ground terminal @E) on the rear panel

is well-connected to ground.

Excessive light input will damage the photodiode.

Do not input light exceeding the specified wvalue.

When wsing the instrument in a light place, be

careful to avoid interference.

Sensitivity will change if the light source is ex-—
posed to a place other than the active area of the
crystal element. Be careful to place other than
the active area of the crystal element. Be care-
ful to place the light source to be measured within
the active area of the MA97A/98A optical power

sensor when it is used without the connector adapter.

If a low impedance circult or instrument is connect-
ed to the recorder output terminal, the recorded
value will not be accurate. Use a vecorder with

an input impedance of at least 100 k.

The recorder output is not averaged. When measuring
low-level light input, insert an appropriate smooth-
ing circuit into the input of the recorder to pro-

cedure a record of averaged values.

Instrument functions are initialized (refer to
4.2.3 (1)) whenever the power is turned on again

after ac power operation ig interrupted,.

If a high-amplitude spike enters through the power

line, the instrument may fail to operate normally.

-Turn the power off and then on again to reinitialize

the instrument in such a case.




ii) Range

Powey Supply

AC Power Supply

Yerity that the POWER switmh(}) 15 set to OFF and
that the line voltage is ** ¥ ac +£14%. Connect
the power cord to the ac line.

MZ95n Battery Pack

verify the POWER switch (1) is set to OFF. Connect
the MZ95A pattery pack to the connector @@,
Refer to the MZ95A Instruction Manual.,

External DC Power Supply

verify that POWER switch () is set to OFF. (onnect
the DC power supply to connector Qﬁ) with the op-
tionally supplied cord.

Meagurement

Connect the optical power sensor to the optical

power meter and turn on the power.

Wnen the power is turned on, the functions are

initialized as follows:

i) Zero adjustment: OFF

i}  Average s OFF

Automatic range {the range
with the maximum sensitivity
as determined by the optical
power sSensor)

.o

iv) Mode :  dBm
v) CAL switch :  OFF
vi) Calibration
Factor ;. 0.00 4B




4}

Shut off any light input using the cover attached
to the optical power sensor and press the automatic

zeryo set switch.

After the MAY5A/96A optical power sensor is connect-
ed, if an accurate zero adjustment is required, turn
on the AVERAGE switch G@ and press the ZERO SET FINE
button 690 The LED lights up and goes off when the
zero adjustment is finished, in approximately 3

seconds.

When the MA97A/98A optical power sensor is connected,
adjust the numeric display @6 with the ZERO SET
COARSE knob () so that the displayved wvalue is below
10% of the highest sensitivity range and press the
ZERO SET FINE button (5). The LED goes off in ap-
proxiately 20 seconds after the completion of zero

adjustment.

Set the CAL FACTOR, MODE, RANGE HOLD switches as

required and input the light to be measured.

The measurement result is displayed on the numeric
display (1§ in 4 digits from 0.00 to 99.99 with a
sign digit. The approximate value of the measure-
ment is indicated by the meter .

Press the BLANKING switch (:) to suppress the least

significant digit.

Refer to Section 5 below. for information remote

control using the GP-IB option.




The response of the optical power sensor varies at different
wave lengths. The detection response of MAYSA and MA97A is
calibrated at the 0.85 um wavelength and MAY6A and MASEA

are calibrated at 1.3 pm. Therefore, responsivity compensa-
tion is required when measuring optical power at wavelengths
other than those given above. Sensor responsivity - wave-

lengths curves can be supplied on request (option).

Responsivity variations are compensated for in the
manner described below. If the responsivity of MAYSA at
L ym is ~1dB, set the CAL FACTOR to "-1.00" when measuring
optical power at 1 um, the measured value will be accurately

compensated.




SECTION & GP-IB (OPTION)

5.1 General
The GP-~IB interface option satisfies all standard
specifications for GF interface bus. Programmable autow
matic measurements can be carried out with any control-
ler conforming to specifications for an GP interface
bus. When this option is connected to a data output
device, such as a printer, which has a listener function,
a record of measured powsr can be obtained.
5.2 Interface Punchtions
The GP-IB haz the fcllowing functions:
Function Description
SH1 Complete scource handshake functions
AHl | Complete acceptor handshake functionsg
L4 Basic listener function
The ligtener function can be released by MTA.
.5 Basic talker function
Serial pole function
Talk-only mode
The talk function can be released by MLA.
SRO Not including the service request function
RL1L Including the remcte operation/local operation
gselecting function
PPO Not including the parvallel pole function
bBCO Not including the device clear function
DT Not including the device trigger function
co Not including the control function
Note: The POWER switch and the COARSE ZERO knob on the front

panel of the MLY3A optical power meter are enabled
during remote operation.

5~1




5.3 Programming Codes

Bll programming codes are

{(a) Input Programming Codes

ASCTITI codes.

Fanction Contents Programning Code
RANGE ( +10 dB=m { 10 mW) range AD
specification 0 dBm ( 1 mW) range Al

-10 dbBm (100 UW) range AZ

~20 dBm ( 10 uW) range A3

RANGE | =30 dBm ( 1 pW) range Ad
HOLD -40 dBm (100 nW) range A5
~-50 dBm ( 10 nW) range A6

-60 dBm (100 pW) range A7

~70 dBm (100 pW) range A8

~80 4Bm ( 10 pW) range AQ

AUTO RANGE B
Display mode WATT display CO
dBm display Ccl
dB (REL} display c2

CAL. FACTOR

CAL., FACTOR data format

+OX

[

V-

CAL. FACTOR 4 digits
The decimal point is
assumed to be in the

third digit location.

Example: 1234=12.34

AVERAGING AVERAGING ON ECQ
AVERAGING OFF El
ZERO SET ZERO SET ON 2

(FINE ZERO)




Function Contents Programming Code

Measurement HOLD je]
rate (Mo measurement)
FREE RUN Fl

{Continuous measurements at

the same rate as operations

of key switchs on the front panel.)
EXAT TRIGGER F2
{(Switched to HOLD MODE after
each measurement)

{b} Output Data Format

This option outputs data in the format shown below:

PR ———

? L V— i - T f
STATUS AVERAGE SIGHN 4-digit number and CR LF
! the decimal point
MCDE
RANGE
Numeric data
Function Contents Programming Code
STATUS OVER RANGE

UNDER RANGE
IN RANGE

MODE mw
W
nw
PW
dBm

o =3 W o® O "

dB (REL)




Fuction Contents Programming Code
RANGE [ +10 dim ( 10 m¥W} range A0
0 dim { 1 mW) range Al
~10 dBm (100 UW) range AZ
~20 dBm ( 10 UW) range A3
RANGE =30 dBm ( I uW) range Ad
HOLD |
-40 dbhm (100 nW) range b5
=50 dBm ( 10 nW) range A6
-60 dBm { 1 nW) range A7
~70 dBm (100 pW) range A8
. -80 dkm ( 10 pW) range A9
AUTO RANGE AB
AVERAGE With AVERAGING EQ
Without AVERAGING Bl
Sing for Positive +
d .
measure Negative -
value

5.4 Instructions for Operation

(a)

When using the power meter with a data output de-

vice having a listener function, set the ADDRESS

switch on the rear panel to TALK ONLY mode (refer

to the diagram below).

MLO3A

TALX ONLY

} Printer
GP-IB cord
ADDRESS

I 1

b b kb b il

5 4 3 2 1
ON B B B B
oFF | B

Set this switch to O,

54




{t) When Connected to a Controller for Programmable
Automatic Measurement
Set the device address with the ADDRESS switches
bl to b5 on the rear panel. The address set shown
in the example is 15. Set the TALK ONLY switch to
OFF.

If the Anritsu DDC7705A personal computer or DPR7710A
printer is being used, the followindg taple isg ap-

plicable.
Measurement Program Example R k
Method El P emar
FREE RUN 0 FORMAT "Cl2*" FREE RUN MODE when
(Contlguous 1 READ #115: 0, AS MLO93A power is turned
measurement: ) on.
2 PRINT AS
3 GOTO 1
4 END
EXT TRIGGER 0  FORMAT ¥"CL2" ? - UNL
(Single 1 CMD #115, "2?p/":"F2" | P + TALK ADDRESS of
measurement) controller
2 READ #115: 0, AS -
1 - LSN. ADDRESS of
3 PRINT AS MLO3A
4 END
Others REN #115 REMOTE operation.
Switches on the front
panel are disabled,_
LCL #1153 LOCAL operation.
Notes:

1. ZERO SET operation reguires the time indicated below.
20 seconds for MA97A/68A
3 seconds for MAS5A/96A

2. Maximaly 5 seconds is required for the measured value
to stabilize after RANGE is switched.







