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SECTION 1

GENERAL

The MA47C1Aa, MA4703A, MA4705A, MA4601A, MA4603A, MA4E702A, .
and MA47044 Sensors (called MA4[ JA Series Power sensors) sense
the rms power of RF signals and convert it to an electrical
signal. They are used with the ML4803A Power Meter, which
amplifies, detects, and displays the converted signals.



SECTION 2

COMPOSITION AND SPECIFICATIONS

2.1 Composition
2.1.1 Standard composition

The standard composition is given in Table 2-1.

Table 2-1 Standard Composition

No. Name Cty.
1 Power Sensor MA{ 1A 1
2 Instruction manual 1

2.1.2 Power meter, gensor and optional accessories
combinations
The MA4[ JA Series power sensors are used with the
ML4803A Power Meter.

. . The power sensor sensitivity is calibrated by using
the built-in calibraticn oscillator (50 MHz, 0 dB output}
in the ML4803A Power Meter. Since the (AL OUTPUT terminal
is N~type (50 £}, the optional accessories of Table.2-2
{s0ld geparately) are necessary for the MA4703A, MA4TO05A,
MA4603A, MA4LT0ZA, and MA4704A sensors.

The ML4803A Power Meter and MA4[ JA Series power
sensors and optional accessories combinations are shown in
Fig. 2-1.



S

Tabie 2-2 Sensors and Optional Accessories

Sensor

Optional accessories {part code}

MA4TO3A, MA4705A

APC3.5 ++ N Conversion Connector (J0364}]

MA4T702R MP47A Attenuator for sensitivity calibration
MR4T704A APC3.5 > N Conversien Connector {J0364)

MP47A Attenuator for sensitivity calibration
MA4603A Sensitivity Calibration 50 @ ++ 75 Q

Conversion Connector ({(J0365)




Instrument

I

r' e —

MLABOIA Power Meter |

Coaxial-type Power
Sensor {N}

WMAGHOIA MAGEDLA |

Coaxiai-type Power
Sensor (APC3.5)

{Sold senarately}

o

MALTOIA, MALTNES

. Coaxial-type Power
Sensor {750 system)

“Sensitivity
Catioration
Conversian

oHAneCtor
TS {3+ 50 £}

MAAGOEA

4
! Coaxial-type Power
Sersor (N, jow leve| use}

|

Sersar Connecting Cord |

Fig. 2-1

30 dB attenuator |
{ior sansitivity ~ |

MAAT04A

calibration)
o
mﬂix%w .
MAA7OZA MPATA
Coaxial-type Power Convurs:on T 130 B Attenuator]
Sensar {APC3S, fow Sonnactor i ffor sensitivity i
-ievet use} e | cailoration}

Power Meter and Power Sensor Combinations



Optional Becessories

Yarious fixed attenuators, which connect to the power
sensor input terminals, are availlable for measuring power
that exceeds the power megsurement range of the power

sensor.

Various coawial-waveguide converters are also

available for measuring the power of waveguide terminals.

These optionai accessories are listed in Table 2-3.

Specifications

The specifications of the MB4{ A Series peweé

sengors are given in Table 2-4,

calibration Factor (CAL FACTCR) Error

The MA4{ 1A Sexries pcwer sensors calibration factor
(CAL FACTOR) errors are shown in Table 2-5. These values
include the power standard error and trace error.

Detecting Element Field Replacement

The detecting element of the MA4T01A, MAETO3A,
MA4T7052, MA4601A, and MA4603R power sensors can be replaced
in the field.

The replacement detecting element is identified by the
letter "M" after the model number.

Example:

The MA4701A Power Sensor replacement detecting element
is coded as MA4701AM.

vor a detailed description of field replacement, seeé
SECTION 7.

24 .



Table 2-3

Optional Accessories

Name Part code Remarks
N-RPC3.5 Conversion JO364 Reguired for MA4703A, MP4TOSA,
connector and MA47D4R sensors
Sensitivity Calibration J036% Reguired for MR4EO3A
53¢ R+ 75 O Conversion
Connector
MP47A Attenuator (30 dB} Fequired for MA4702A and MA4704n
for sensitivity calibration gensers
MB721D Attenuator (20 4B) Type N, Max. power 2 W {+33 d4Bm},

dec to 12.4 GHz
Attenuator {20 dB) JO077 Type N, Max. power 2 W [+33 4Bm},
de to 18 GHz

MP7SED Attenuator {20 as) APC2.5, Max. power 1 W [+30 dBm),

’ dc to 26.5 GHz
High Power Attenuator J0063 Type N, Max. power 10 W {+40 dBm),
(30 48) dc to 12.4 GHgz
High Power Attenuator J0078 Type N, Max. power 10 W {+40 dBm),
(20 4B} de to I8 GHz
High Power Attenuator J0079 Type N, Max. power 25 W (+44 dbm),
{30 dB} de to 8 GRz
7 GHz Band Coaxial - JO0G4A 5.8 to 8.2 GHz Type N {J} ~
Waveguide Adapter wavegquide WrJI-7, flange BRI~7
10 GHz Band Coaxial ~ JC064R 8.2 zo 12.4 GHz Type N (J) -
Waveguide Adapter waveguide WRI-120G, flange BRJI-120
10 GHz Band Coaxial -~ JO064C 8.2 to 12.4 GHz Type N (J) -
Waveguide Adapter waveguide WRI-10, flange BRI-10
18 GHz Band Coaxial - JO3867 17.7 to 21.2 GHz SMA {J) -
Waveguide Adapter waveguide WRI-1BC, flange FUBRIBQ
2Z GHz Band Coaxial - J0367 18 wo 26.5 GHe APCI.E () =~
Waveguige Adapter waveguide WRI-220, flange FUBR220
30 GHz Band Coaxial - JO368 ZE.5 to 34 GEz APCILE (I} -
wWaveguide Adapter waveguide WRI-320, flange FUBR32(
Taper Waveguide JO368 WRIZ20 (FUBR3Z0} <> WRIZ60

(WRI320 ++ WRIZ60)

[FUBR260)} conversion taper
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SECTION 3

OPERATION

3.1 Safety. Measures

If power that exceeds the rated value is input to a
sensor, the sensor and meter may be damaged.

De not apply power over the maximum input power
directly tc a sensor.

The maximum input power of the senscrs are shown
below.

Sensor Maximum average input power

MA470LA, MA4TO3A, MA4T705A

MBAGOLA. MAAGO3IA +25 dBm {300 mW)

MA4702A, MALTO4A +23 dBm (200 mW) |

3.2 Usage and Storage Conditions

These sensors are designed tc operate normally in an
- ambient temperature range of 0° to 50°C., For best
operation however, they should be used at normal rcom
temperature whenever possible. Do not use or store them in
locations where

1, vibrations are severe

2. it is damp or dusty

3. there is exposure to direct sunlight
4. there is exposure to active gases

5. there is exposure to magnetism

6. oxidation or rusting may occur.



P

They should be stored in a temperature range of -25°C
to 50°C, and a humidity range of 0% to 90%. They should be
cleaned before storage. The storage area should not be
subject to large fluctuations in temperature over a 24~hour-
period.

1f they are operated at room temperature after being
used or stored for a long perioed at low temperatnres}
condensation maf cceur and cause short-circuiting. To
prevent this do not turn the power on until they are
completely dry. '



SECTION 4

PRINCIPLES OF OPERATION

4.1 Block biagram

The power sensors block diagram is shown in Fig. 4~1.
The MA4[ IA Series power sensor consists of a detecting
element which senses RF power, a chopper circuit which
converts the sensed DC signal to an AC signal, and a pre-
amplifier which amplifies the chopper output signal,

HIC ,
|
! j“%> Power metar
i = ne/ac
RF input ] 7 ; e
’ Pre- e
Sensox 220Hz chopper amplifier
alement T
Fig. 4-1 MA4f ] Series Power Sensor Block Diagram

4.2 Sensor Element

There are twe kinds of power detection elements in the

MA4{ ]A Series power sensors: Cne is a thermocouple~type
element with an amorphous semiconductor which is mainly
composed silicon and germanium (MA47G1A, MA4703A, MA4705h,
MA4601A, MA4603A), the other is a diode element {MA4702R,
MA4704A) .

4.2.1 BAmorphous power sensor

The thermocouple-type power sensor is a power sensor
which uses Seebeck’'s effect., fThis generates a potential
difference between two different conductors when theres is a
temperature difference between the contacf surfaces of the
two conductors.



The Anritsu amorphous power Sensor consists of a
rhermocouple with an amorphous silicon semiconductor.

A diagram is shown in Pig. 4-2.

Sensed voltage

BF input Y]

amorphous semiconductor Metal f£ilm

Fig. 4-2 Awmorphous Thermocouple

gince the thermocouple. power sensor can, in theory,
detect the rms value of the true power, it is sultable for
measuring the true power of CW, and modulated waves,

etc.

4.2.2 Diode power sensor

The ANRITSU diode power Sensor uses a zeroc-bias
Schottky diode as the detecting element. gince the diode
always operates in the square-law region, true power Can

also be measured, the same as the amorphous power sensol.

4.3 Chopper Circuit

the do-voltage detected by the thermocouple or diode
ig at an extremely low jevel. When this signal ig dec~-
amplified (DC AMP) , the amplifier drift has a significant

oeffect and accurate power measurement is difficult.



To eliminate the effect of amplifier drift, the

ML4B03A converts the detected voltage to an ac signal and

amplifies this ac signal.

The circuit that converts the dc

signal to an ac signal is called a chopper circuit. ‘The

chopper circuit converts the de signal to a 220 Hz ac

signal, Its principle of operation is shown in Fig, 4-3,

u_r_l_J‘_Lﬂ 220 H=z

i —{p—e- Cutput signal

MhL_fnz_J 220 Kz

ZERG SET signal

=)
&l
725

|
5
§ OFF | ON
i
t
i
I
]
i
|
t

[55)
: FET]
Input — Vi S b1
de signal VG
i o 53 53
FET2
&2
Lo
Timing chart
220 Hz signal g l ] [
220 Hz sigral [ l i !
; i i 1
FET1 j OFF 4 ON | OFF
i
FET2 j ON | OFF | ON !
H ! I l
vy H | | |
Input dc signal ! ! !
VO ! ; b
! ! g 1
V1o ] I
Qutput signal "“] I I
" d Vo
Fig. 4~3 Chopper Circuit



preamplifier

The overall noise of a measuring instrument 1argeiy
depends on the noise generated'by the preamplifier.
Therefore, the preamplifier must have low noise and low
drift characteristics. The MB4[ 1A series sensor hag low
noise and drift characteristics as & result of a hybrid IC
{HIC) which contains the chopper circuit and preamplifier.

The amorphous power Sensor and diode power sensor have
different detection sensitivities and are matched to the

indicator by changing the preamplifier gain.



SECTION 5.

PERFORMANCE TEST

Introduction
When an acceptance inspection for this equipment is
required, perform the performance check according to

paragraph 5.2,

VSWR {Voltage Standing Wave Ratio) Performance Test

-The maximum VSWR and reflection coefficient .of the

power semngors are given in Table 5-1.

Measure the power senscr VSWR with a measuring system
that satisfies the VSWR measurement accuracy given in Table

51 (Newfork analyzer, etc).



Table 5-1 VSWR and Reflection Coefficient

MAa4§ 1A Series Power Sensor

{1} Amocrphous power Senacr

. VEWR Measured Maximum VSWR
Model Fregquency range measurement (reflection
acouracy coefficient)

10 to 30 MHz +0.C3 <1.4 (0.188}

value
30 to 50 MHz 0.02 P <1.18 (0.083}
MA4TO1A 50 MAz to 2 GHz 10,02 e <1.10 (0.048)
2 to 12.4 GHz +0.02 B <1.18 (0.083)
12.4 to 18 GHz 0,025 i <1.28 (0.123)
50 to 100 MHz £0.02 R <1.15 (G.06%)
0.1 to 2 GHz £0.02 e <1.10 (0.048)
MA4TO3A 2 to 12.4 GHz £0.02 e <1.15 (0.069)
12.4 to 18 GHz +G.,02 B ¢1.,20 (0,090}
18 to 26.5 GHz +0,025 Bl <€1.25 (0.11L)
MAAT705A 26.% to 32 GHz +0.04 R e <1.5 {0.200)
100 to 300 kHz +0,03 e <1.3 {0,130}
300 kHz to 4 MHz  $0.02 B <1.2 {0.090)
HAZBO1A 1 maz to 4 GHz £0.02 — <1.1 {0.048)
4 to 5.5 GHz £0.02 P <1,.2 (0.090)
+ —
MALE03R 100 to 300 kHz +0,03 — <1.4 (0.166)

300 kHz to 2 GHz  +0.02 <1.15 (0.069)

(2} Diode power senscyr

VEWR Measured Maximum VEWR
Model Frequency range measurement {reflection
value P
acouracy coefficient)
10 to 30 Mz +0.03 e <1.4 {0.166)
30 MHz to 4 GHz +0.02 e <1.15 {0.069)
MRAT02R 4 to 8 GHz +0.,02 § L ——— <1,2 {0.090}
8 to 18 GHz +0.03 e <1.3  (0.130)
50 to 4 GHz +0.,02 e ¢1.15 {0.069)
4 to 8 GHz +0.02 e <1.2  (0.090)
MAAT04R 8 to 18 GHz £0.03 S €1.3  (0.130)
18 to 26.5 GHz +£0.05 e <1.54 10,212)




SECTION 6

MAINTENANCE

Required Instruments

Table 6-1 Required Instruments

Ingtrument - Raguired performance

Ohmmeter Measurement range : 1 % to 100 kf
Accuracy: #5%

Multimeter Resistance measurement range:
10 2 to 100 k &
{Measurement current: 0.6 mA)

Mechanical Consgtruction and Parts Layout

The mechanical construction assembly of each part is

shown in Fig. 6-1.

For a description of the power sensor disassembly and
reassembly procedures, see SECTION 7.

Troubleshooting

The power sensor basically consists of a detecting
eilement (Z1 module) and an amplifier (22 amp).

Troubleshoot the power sensor using the following .
flowchart.



Disagsemble power senser as described in
SECTION 7 and remove detecting element

{Z1 module) .

Measure detecting element resistance.
The figure below shows an example of
probe cperation when troubleshooting the

gensor. The
placed on an

hulkhead assembly should be
insulated stand so that a

load is not applied to the lead wires
{gold ribbons) .

probe

lnsulatéd

Element re
Paple ©-=27?

sistance within range in

Ne

Detecting element
(21 module)  faulty

Yes

22 amp faulty




CAUTION

Measure the element resistance by measuring the

resistance across the two leads {gold ribbon)

coming from the 71 module.

The Z1 module is extremely sensitive to electrical

and mechanical shock. When measuring the element

resistance, prevent static electric charges and

do not apply unnecessary force to the two leads.

For a description of static electricity pre-

vention, see paragraph 7.2.
Table 6~2 Element Resigtance
Sensor Element resistance
MA4701A
MA4TO3A *1
MAATGSA. 200 & 1.4 Q2
MA4601A
*1
MA4603A 300 & 20 @
. . *2
MA4T02ZA Forward direction <600 Q
- %
MA4704A Reverse direction >3 k@ 2

*1 Measured with ohmmeter

*2 Measured with multimeter of 0.6 md



NO. PARTS RO, DESCRIPTION o'y NOTE

BULKHEAD ASSEMBLY 1

CONNECTOR: ASSEMBLY {1} REFER TO Flg. 6-1 2/2
MODULE ASSEMBLY {13

AMP SECTION ASEEMBLY i
(FOR MA470LlA, MA4703A,
Maf{  ]AZ MA4705A, MA4601A,
MBEAGO3A)
AMP SECTION ASSEMBLY 1

{FOR MR4702A,
Iy MA4TO4AR)

©oe®

AMP BOARD ASSEMBLY . {1}
LEAD CLAMP ASSEMBLY {1)
CUTPUT CONNECTCR (1)
FLANGE - (1)
FLEXIBLE PRG (1)
INSIDE CASE {DOWN) 6]
42E13229 INSIDE CASE (UP) 1
44H85808 $HIWLD PLATE 2

44VYRB402 ANG OUTSIDE CASE {UP) 1 WITH NAME PLATE

WITH CALFACTOR PLATE

P

44¥88403 AG OUTSIDE CASE (Do)

2FPS487 SCREW 8

GROPPepeee

NOTE:

1. BULKEEAD Agsumely (1) consists of CONNECTOR ASSEMBLY (2) and MODULE
assEmeLy (3

AMP SECTION ASSEMBLY (4) comsists of AMP BOARD ASSEMBLY (5), LEAD CLAMP
BSSEMBLY {€), OUTPUT CONNECTOR (7), FLANGE (8), FLEXIBLE FRG and
INSIDE CASE 10




Assembly} 1/2

{

Fig. 6-l Mechanical Construction



e

HO. PARRTS NO. DESC?IPTION ) QrTY NOTE

(g) s BULKEEAD ASSEMBLY {1}

(" COMMECTOR ASSEMBLY (M) i1
(FOR MA4701A, MA4601R)
CONNECTOR ASSEMBLY (N} 1
Ma4Al  ]AJ {FOR MA4T022)
CONNECTOR ASSEMBLY (HC) i
(FOR MAGEO3R)
CONNECTOR ASSEMBLY 1
(RPC3.5)
(FOR MAATO3R, MA4TOS5R,
| MB47043)
@ e COMNECTOR SHELL (1)
CENTER CONDUCTOR (1)
ASSEMBLY
e RING (1)
P o ]
(18) CONTACT SPRING (1
cap (1)
@ MAATOLAM MODULE ASSEMBLY 1
(FOR MA4701A ONWLY)
MB4TO3AM MODULE ASSEMBLY 1
(POR MR4TO3A ONLY)
MA4TOSAM MODULE ASSEMBLY 1
(FOR MA4705A ONLY)
MA4GO1AM MODULE ASSEMBLY 1
{FOR MR4601R ONLY)
MA4E03AM MODULE ASSEMBLY 1
(FOR MB4603A ONLY)
MAATOZEM MODULE ASSEMBLY 1
{FOR Mp4702R ONLY)
MA4TOAAM MODULE ASSEMBLY 1

{FOR MA4704A ONLY}

NOTE:

1. CONNECTOR asSEMBLY (3) consists of CONNECTOR smEri (3 , CENTER CONDUCTOR
ASSEMBLY (8 , RING () , CONTACT SPRING {8 and CAP @y . s




MALTOLA
MA4E01A
MA4SG03A

/{

MA4703A
MALTO5A

/

{continued) 2/2
BULKHEAD ASSEMBLY detail

-1 Mechanical Construction

Fig. 6

g)

{

67



SECTION 7

DETECTING ELEMENT FIBLD REPLACEMENT

The internal detecting element (21 module) of the MA4701n,
MA4703R, MA4T703A, MA4601A, and MA4603A amorphous sensers can be
replaced in the field. The detecting element of the MA4T02A and
MA4704A diode sensors cannot be replaced in the field.

Most power sensor troubles are caused by a damaged
detecting element (burnt out by overinput). In this case, the
down time can be greatly shortened by replacing the detecting
element in the field if absolutely necessary.

Replace the detecting element of the amorphous sensors
carefully, based on a complete understanding of the work
procedures and precautions described below.

Tools for field replacement are listed in Table 7-1, and
these tools can be easily used in the field.

Table 7~1 Required Tools for Field Replacement

No. Tool Anritsu part ¥No.
1 Flat=-bladed torque scyewdriver Z00ES
2 Wrench Z0069
3 Torgque wrench aC07G
4 Phillips screwdriver Zo071
5 Tweezer ' Z0072
3 Flat-bladed screwdriver 20073




Fue

bescription

The detecting element is the most important part of
the power Sensor and governs its power measurement
aceuracy. For this reason, the power sensor should. be
returned to the factory for repalrs (detecting element
replacement, preamp replacement, etc.), adjustment, and
calibration. However, 1f the user can check per formance
[VSWR measurement) after the detecting element has been
repiaced, or if emergency repairs are absolutely necessary,
+he detecting element <an pe replaced in the field as
described below.

The detecting element is modular and is replaced in

the field by changing this module.  The detecting element

module connects directly to the power Sensor input coaxial
connector. The contact at this part has an affect on the-
VSWR characteristic of the power sehsor. The detecting
element module is also very sensitive to electrié shock and’
must be handled with care. Therefore, it is recommended
that detecting element field replacement be performed by an

electronics technician.

~ Begided the replacement elemént {module), calibration
factor (CAL FACTOR) data is also supplied (label omn case)
as a field replacement part. When the_detecting element
nas been replaced in the field, the CAL FACTOR accuracy may
be somewhat higher than the caia}og value.

e field replacement CAL PACTOR error is given in
Table T-2. ‘ ’ ' o



Table 7-2 Field Replacement CAL FACTOR Error

(Units %}
MAX: Maximum errox
: R55: Probable error
e Zensor
: MA4701A MA4T03A MALTOBA MA4GO1A MA4G03A
| : . Error
Fre- _
H quency MAX RE5 MAX RSS MAX RES MAX RES MAX RSS
o.M - - - - - - 6.6 2.7 6.8 2.9
oMMz 7.0 2.9 - - - - 5.1 2.6 5.4 2.5
100MHz 5.1 2.6 7 3.2 7.0 2.2 5.1 2.6 5.4 2.3
! 1GHz 5,1 2.6 7. 3.2 7.0 3.2 5.1 2.6 5.4 2.6
2Hz 5.1 2.6 7.0 3.2 7.0 3.2 5.1 2.6 5.4 2.6
acHz 6.4 2.7 7.6 3.4 7.6 1.4 5.4 2.6 - -
(5?22:123 6.4 2.7 7.6 3.4 7.6 3.4 (.00 (2.7) - -
8GRz 7.4 3.0 8.6 3.5 8.6 3.6 - - - -
1068z 8.3 3.2 8.6 3.6 8.6 3. - - - -
: Col2cH2 8.3 3.2 8.6 3.5 B.6 1.6 - - - -
146Ez 9.7 1.6 9.2 3.7 9.2 3.7 - - - -
166Ez 9.7 3.5 9.2 .7 9.2 1.7 - - - -
186Hz 9.7 3.6 9.2 3.7 9.2 3.7 - ~ - -
2060z - - 13,8 5.6 138 5.5 - - - -
2268z - - 138 5.6  13.8 5.6 - - - -
24cHz - - 13.8 5.6  13.8 5.6 - - - -
26.5GHz - - 13.8 5.6  13.8 5.6 - - - -
28GHE - - - - 19.0 7.3 - - - -
loeEz - - - - 18,0 7.3 - - - -
33GHz -~ " - - - 19,9 7.3 - - - -




7.2 Static Electricity prevention at Power Sensoy
Digassembly, Repalr and Reassembly
The MA4T 1A geries power SeRSOIS use an amorphous
semiconductor/%chottky_barrier diode as the detecting

element.

The preamp uses & cMos field effect cranslation (FET)
and a low-noise operational amplifier (OF aMp) . These parts
are extremely sensitive to external static electricity
induction and atatic electricity leakage from the human
bedy. When Aisassembling, repairing, and reassembling the

power Sensor. prevent gtatic electricity.

Jse the following static electricity prevention

measures:

1. Ground the instruments, electrical facilities, and work
bench to a common ground. It is recommendea that &
conductive mat Le placed on +he work bench and work be
done on this wat. To prevent electric shock by
elactric leakage, always ground «he conductive mat

through a resistance of about 1 M.

2. Ground the worker's body. To prevent electric shock by
electric leakage, always ground the worker ‘s body

through a resistance of abut 1 M2.

3. Check that there is no electricity ieaking from

P

surrounding electrical facilities.

7.3 Field Replacement pProcedure
7.3.1 Field replacement Jetecting element handling precautions

The field replacement detecting element {21 module} is
housed in a metal case, DO not remove it from the case

except when necessary.

T4




Do not place the removed detecting element on a plastic
or vinyl container that is easily charged with static
electricity.

7.3.2 Power sensor disassembly {See Fig. 6~-1}

Disassemble the power senseor in the following order:

Step procedurs
1 Remove the outside cases cutside case @) 1 Case with
and @@ . Name Plate
The cases can be removed Cutside case @@ :  Case with
gasily by inserting the CAL FACTOR
end of a flat bladed sorew- label

driver inte the groove in
_ the case and itwisting the
scrawdriver as shown below.

required -tocl: Z0O073

2 Remove the two shield plates @) i

slide the two shield plates
in the direction of the arrow.

i




tontinued)

Step procedure

3 pemove the top inside case @ H

remove the case by rewmoving the
four mounting screws @ at the
top inside case (the case

xt which the head of the lead i
clamper assembly @ serew

jg visible is the top inside case)
and lifting the case gently

as shown below.

i
\
|

Lead clamper assembly

@ TOp ms:Lde Case

required tool: ZO071

Note:

Do not remove the pottom inside case
(case where -the sensor sensitivity adjuster @
ig visible). The top and bottom side cases are
the same shape. Do not confuse them.

Senger sensitivity adijustment

Do not loosen
these SCrews.
The element may
phe damaged.

Module No.




{continued}

Step Procedure

4 Remove the bulkhead assembly (:). The bulkhead assembly
is the part consisting of the input connector J1 and detecting
element (%1 module).

CAUTION

Follow the operation order; if the wrong order is
followed, the szenscr may be damaged.

{1} | Firgt, insert the screwdriver into the solot in the head
of the lead clamper assembly screw and loogen the screw
by turning it in the arrow direction as shown below.

ok required tool:

)

20068

(2)] Next, in the state shown below, while firmly holding the
bulkhead assembly (:) and bottom ingide case @E} with your
hand, unscrew the mounting screws {0 ‘at the bulkhead
assembly (1) in the arrow direction with a screwdriver, and
remove them.

required tool:
20071




{continued}

e

procedure

Step xr

(3)‘ winally, slowly side the \
pulkhead assembly {i) in the

arrow direction and remove \
it as shown below. \
}
|

B

whis completes basic disassembly. gECTION & troubleshooting_and zZ2
amp repair and replacement are performed in this state.

the figure pelow shows ah example
of probe operation when trouble-
shooting the sensor. The bulkhead
asgembly (:) should be placed on
an insulated stand so that & load
iz not appiied to vhe lead wires
(gold rivbons) .

' Probe

Insulated




7.3.3 Detecting element replacement

Replace the detecting element after further disassembly
in the order described below.

NOTE:

The interior parts (detecting element Imodule assembly]
@, center conducteor assembly @ ; ring @ ; contact

spring @) are held by cap . They are freed by
loosening cap @9 .

Ferform the procedures described below with the connector
at the bottom and the sensor vertical as shown in each
figure. WNever work with the sensor tilted or facing
downward; the interior parts will fall out and may be
damaged or lost.

Step Procedure

1 Remove cap _@) .

Hold the flange. of the connector shell @j
with a wrench, or clamp it in a vice, and
turn the cap in the arrow direction with

a torque wrench. Remove the cap upward

ag shown in the figure below so that the
gold ribbons of the detecting element
(module assembly} {E) are not damaged.

required tool: Z0069, 70070




{continued)
Step Procedure
2 Pull out the detecting Note:
element (:) in the arrow
direction (upward) as shown There is a groove in the
in the figure below. detecting element
4 3 {module assembly) (:) which
- guides the element along the
connector shell C@ tab,
Do not turn this groove.
3

Ingert the replacement detecting element {module assembly).

Notes:

1. Thers are two types replacement detecting element (module
assembly} below. Handle it carefully and do not touch the
contact surface indicated by arrow in the figure and gold

ribbons.
- ///,Gold ribbon

Module No.-

MA4TOLA

MALE0LA
MALBO3A
MA4703A
Contact MA4TOSA
surface

Raf: Detecting element for diode
power sensor (module assembly)

%
|




{continued)

Step Procedure

2. Before inserting the detecting element {module agsembly) ,
always check that the contact spring {1 is at the center.
Also check that there is not dirt etec. inside the detectin
element.

Contact spring

Align the connector shell tab and detecting
element {module assembly) (3} groove and insert
the detecting element gentlV.

4 Install the cap @Ea.

Pass the gold ribbons of the detecting element (module asgenbly) CD
through the hole in the cap ig and tighten the cap slowly so that
the gold ribbons are not damaged.

Thisg is the opposite of step 1.

(Tighten the cap to a torgue of about 20 kg.}

The above completes detecting element Imodule assembly) replacement,




7.3.4 Power sensor reagsembly

Basically, the power sensor is reassembled in the
opposite order of disassembly. However, when the detecting
element is replaced in the field, the detection sensitivity

must be readjusted.

Reassemble the power senscor in the following order:

Step i Procedure
1 Install the bulkhead agsembly (:).
(1) FPirst, while pressing the part of the

amp board assembly (3} against the bottom
inside case @9 with your hand, pass the
gold ribbons of the bulkhead assembly (i)
through the hole in the lead clamper
agsembly and assemble the sensor gd
that it is on the amp board assembly.
Blways install the bulkhead assembly (1)
so that the module No. on the cap é@

is at the top. TIf installed in the
ovppesite direction, the polarity will

be changed and the sensor will not
operate,

Enstali %ith the module Ne.
at the top




{continued)

Step Procedurs

(2) Wext, refer to step 4-~({3) in paragraph 7,.3.2
and tighten the two mounting screws Q0 ang
fix the bulkhegad assembly (:) to the bottom
ingide case

Note:

Recheck that the module No. on the cap
is visible. 5

(3} Finally, refer to step 4-{1) in paragraph 7,3.2
and turn the screw in the direction opposite
the arrow and connect the gold rikbons and

amp board assembly (E) with the lead clamper
assembly (:).

Note:

At this time, check that the gold ribbong are
touching the gold pattern of the amp board,

Amp beard GD
assembly %ﬁad clamper assenbly

Geld pattern

Gold ribbon

If the gold ribbons are not touching the gold
pattern, adjust the position of the ribbons
with tweezers {(Z0C72), etc.

2 Refer to step 3 of paragraph 7.3.2 and install the top inside case




7.3.5 Power sensor sensitivity readjustment (22 amp gain
adjustment)
Afiter work is completed up to step 2 of paragraph

7.3.4, readjust the power sensor sensitivity.

The sensgitivity of each detecting element ig different.
After field replacement, the power sensor sensitivity is
readjusted to match the ML4B03A, or other power meter, by
adjusting the gain of the Z2 amp. Note that the function of
this sensitivity adjustment is different from that of
"Sensor Sensitivity Adjustment” described in paragraph 4,.1.5
of the ML4803A Power Meter operation manual,

Connect the power sensor with the new detecting element
module to an MA4803A Power Meter, and adjust its sensitivity
ag described in the following procedure, When turning on
the MLA48G3A Power Meter power, Iinitialize the internal
settings. (See paragraph 4.1.3 of the ML4803A operation

manual,}
Step Procedure
1 Read the REFERENCE CAL FACTOR from the label on the

optside of the case of the replacement detecting
element. ({See Fig. 7-1.}

— REFERENCE CAL FACTOR value

AEFERENCE CAL FACTOR [D3 ) a8

o

'3

XY

CAL BACTOR (48]
=3
3

4 8 12 186 20 24 265
Mriz. FRECUENCY Gy

Fig. 7-1 REFPERENCE CAL FACTOR
Note:

The REFERENCE CAL FACTOR value is different for each

sensor and each detecting element,




{continued)

Step

Procedure

The REFERENCE CAL FACTOR of the MA4ATO1A, MA4703A,
MA4705A, MA4601A, MA4702A, and MA4AT04A 50 2 sensors
matches the REFERENCE CAL FACTOR at 50 MHz.

To compensate for the 50 & +«+ 75 {I conversion
connector loss, the REFERENCE CAL FACTOR value {at 50
MHz) + 0.18B dB (50 & <« 75 @ connector loss
compensation component) is set as the REFERENCE CAL
FACTOR value of the MA4603A 75 {i sensor.

Set.the read value at CAL F of the MLA4B(Q3A.
Setting method:
{1} Select CAL ¥ with the SELECT key.

{2) Set the value read at step 1 with the rotary
encoder (Fig. 7-2).

DA T A
CAL F : dB
0. 08

Fig. 7-2 REFERENCE CAL FACTOR Setting




a

(continued)

Step

Procedure

3 Connect the sensor to the ML4803A CAL OUTRPUT

connector.

The connection method differs with the sensor.

n

(2}

(3}

Connect the MA4701A or MA460IA Sensor directly to
the CAL OUTPUT connector.

Connect the MA4703A or MA4705A Sensor to the CAL
OUTPUT connector through an N-APC3.5 Conversion

Connector {Optional accessory) as shown in Fig
7~3. ’

CAT. N-APC3.5
OUTPUT Conversicn Connector

MR4ATO3A ox
=+ MA470DSA Sensor

ML4BO3A \—D
e 3

Fig. 7-3 MA4703A and MA4705A Sensitivity
Calibration

Connect the MA46032A Sensor to the CAL OUTPUT
connector through a 50 <+ 75 {i Conversion
Connector (Optional accessory)

CAL 5060 ++ 758
OUTPUT Conversion Connecter

J / MA4GO3 Sensor
7

MI4803A \—M::EF

Fig. 7-4 MA4603A Sensitivity Calibration




{continued)

Step Procedure

HNotesg:

1. Connect the MA4702A sensor to the CAL OUTPUT
connector through an MP4724 30 dB Attenuator
{Optional accesspry) as shown in Fig.7-5,

o

CAL
QUTPUT  pMp47a MA4702R Sensor

ry

ML4803A \)

Fig. 7-5 MA4702A Sensitivity Calibration

2. Comnnect the MA4704A sensor to +he CAL ouTPUT
connector through an MP47A 30 dB Attenuator and
N-APC3.5 Conversion Connector as shown in

Pig. 7-6.
CAL
ouTDPUR MP47A N-APC3.5 Conver—
// f// sion Connector
MA47043 Sensor
ML48B03A

—

Pig. 7-6 MA4704A Sengitivity Calibration

7-17



{continued)

Step Procedure

4 Press the ML4803A CAL GQUTPUT ON key;

the key lamp lights and a 50 MHz, ¢ dBm calibraticn

signal iz ocutput,

5 adjust the power sensor sgensitivity adiuster Q%
to obtain an ML4BO3A Power Meter indication of 0.00
dBm (1.000 mW). At this time, do not press the
ML4803A {CAL} ADJ kevy.

Note:

Adjust the sensor sensitivity adiuster of the
MA4702RA and MA4704A power sensors to obtain a
power meter indication of =30.00 dBm (1.000 uwW).

Sensor Sensitivity
Adjustexr




(continged)

Step

Procedure

The above step completes sensitivity adjust-

ment after field replacement.

bisconnect the power sensor from the ML4803A
Power Meter and proceed to the next assembly step.

Install the two shield plates @9 ;
This is the opposite of paragraph 7.3.2 step 2.

Install the cutside cases (:) and @9 . Set the
senscr body in one outside case (13 and install other
outside case @E) from the top and fit the two cases
together.

Note:

When the detecting element is replaced, always
exchange the outside case (case with the
calibration factor factor label) with the outside case
of the replagement detecting element., An outside case
with CAL FACTOR data label is supplied with the
replacement detecting eleﬁent.

The above step completes sensor reassembly.
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SECTION 8

REPLACEABLE PARTS

Introduction

This section contains information about ordering
replacement parts of components. The following table shows
circuit references lhereafter: CXT REF) and abbreviations
used for items in the Parts Lists. The quantity of each

item in the Parts List is "one".-



2y

{1} Circuit reference

AT: Attenuator W Reiay Q1 Transistor, Vi Neon lamp,
diode, IC, vacuum tiube
C: "spacitor L: Coll, raceifier
microinductor X Tryatal o8¢
Fi Fuse Rt Registor
Mr Meter, timer Z: Unit
3 Jaek, plug, 81 Switch
connector P Lamp
™ Transformer
{2} Abbreviations
At amperes Muled: multiplying
att, Hwehi: N-channal
R war: variable attenuator using film
alements noh~lin: non~linsar taper
BL: boundary layer Non-pol: non polarity
Car: ceramic KPN: negative-positive-negative
T carbon film 2 ohms
Comp composition Pt pico {x }._0‘12}
CRT: cathode-~ray tube Plast: plastic film
Diy diode PMTR: potentiometar
DIP: dual in-line package BNP: pesitive-negative-positive
Elect: elactroliytic aluminum pwps peak-to-peak value
faf) farad RFC: RF choke
FET: field-effect transistor R-lanmp: rasistor lamp
H ground rms: effective value (root-meanwsquare} .
Ge: germanium 8BD1 gchottiky barrier diode
Hr henry BCR: gilicon-controlled rectifier
Hz: herte 5i: silicon
Ic: integrated circuit SRD: step-recovery dicde
IEC: Conforms te TEC S$afety Standards. Tant: tantalum
J-FET: function FET M time~lag
Rz kilo (x 103) Tr: transisgor
LED: light-emitting dicde Trans: transformer
M1 mega (x 10°) ' micro (x 1079
e milli fx 1079 Vi volt
MF 2 metallized film Var variable
MOS-FET: metal-oxide semiconductor FET W . wire~wound
M paper: metallized paper ETAL: crystal
¥ plast: metallized plastic film




8.2 Ordering Information

When ordering parts, please give the following
descriptions by referring to the Parts List of Table 8-1.

Item Example
(1} Name of POWER SENSOR MA4701A
Instrument
(2} CKT REF J1
(3} Name of Part MA4701AT
(4) Quantity 1
{5) Serial No. of M31257
‘Instrument
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Table 8«1 MA4]

1A Series Power Sensor Parts List

CKT REF
Sensor J1 . Z1 T B2
MALTO1A MA4701AT MA4TOLAM MA4701LAZ
Cennector Module Amplifier
MA47403A MA4T7O3AT MAAT703AM MB4T03AZ
Connector Module Pmplifier
MA4705A MA4TOSAT MA4T0RAM MR4705A7
Connector Module Amplifier
MA4601A MA4601AT MAGE01AM MA4601A7
Connector Module Amplifier
MA4603A MA4603A7 ME4603AM MR48603AZ
Connector Madule Anplifier
MA4TO2A MA4T02AT - | MA4702AM MA4702AZ
Connector Module Amplifier
MA4TO4R MA4TO4AT MA4704AM MA4T704AZ
Connector Module Amplifier






