MM—2200
'M—AM MODULATION METER

MM-2200
OPERATING
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1. )i R(GENERAL DESCRIPTION)

2 MM-22002 soft keyll 2ol ZX&E&E = Fully automatic
modulation meter2 M S&JILE |AIE S& &HIS AM/FM B X
CE W20 FHEGH 3 = A= FUIYLIG 2 FHY EF
2 Carrier =1t 1.5MHz0 A 2GHz, Level 3mV ~ 1VIHAl AIE

Aot A& 0| soft keyll MM Slof X= locking& LI
MO TUAOl Jl= AM/FM S &3], Range &3], Filter= 25Hz
~ 50kHzIMKl 8IIKIZ Z&5l0 AIE2E8 # UAEe Modulation meter
L Ch.

1.1 Als 23 =14 (SIGNAL INPUT FREQUENCY)
RF & Fll+= 1.5MHz ~ 2GHzZ H2 UY90WHA =M
Automatic locking@ 2 S& & LI

1.2 85 243 4% (SIGNAL INPUT LEVEL)
2 3mV ~ V2 s&g LIt

e
I
1y
g
P
a
=l
N
0z

2l (INPUT MODULATION FREQUENCY
g8 HA Fe+= 25Hz ~ 50kHzO0I0f AM/FMOIA S & LICEH

1.4 FILTER
Low pass filter 320, 3kHz, 15kHz, 50kHz2 high pass filter3
M, 25Hz, 300Hz, 3kHzE X &ald 82 BPF 92 AFGH

O AFE & = UAsLILH

[Ton
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2. &= (SPECIFICATION)

2.1 RF INPUT
‘Frequency Range ; 1.5MHz to 2GHz
‘Input Level Range ;
—. Operational - 1.5MHz to 1GHz(3mV to 1V)
1GHz to 2GHz(10mV to 1V)
—. Maximum - 7Virms

‘Input Impedance ; 50Q

2.2 FM MEASUREMENT
-Modulation Frequency Range ; 25Hz to 50kHz

-Deviation Range ; 100, 50, 30, 10, FM 3kHz
(300Hz ~3kHz: —-3dB £0.5dB at Band limits)
Measurements of positive and negative

deviation and difference can be made

-Accuracy at 1kHz Modulation Rage ;

+ (2% of Fs + 2% of reading + residual FM)

‘Residual FM; < 20Hz for carrier frequency up to 100MHz,
abovel00MHz, increases linearly with
frequency (20Hz/100MHz)

[2 ]



MODEL 2200

-De—Emphasis ; Selectable 50, 75, 750usec or OFF Time

constant accuracy = £ 5%

-Modulation Frequency Response ; Referenced to 1kHz
°25Hz ~ 3kHz filter ; -3dB + 0.5dB in band limits
°25Hz ~ 15kHz filter ; —-3dB + 0.5dB in band limits

°25Hz  ~ 50kHz filter ; -3dB £ 0.5dB in band limits
°300Hz ~ 3kHz filter ; 0.5dB at band
°300Hz ~ 15kHz filter ; £ 0.5dB at band
°300Hz ~ 50kHz filter ; £ 0.5dB at band
°3kHz ~ 15kHz filter ; £+ 0.5dB at band
°8kHz ~ 50kHz filter ; —-3dB 4 0.5dB in band limits

H

2.3 AM Measurement
‘Modulation Frequency Range ; 25Hz ~ 50kHz
-AM Range ; 10, 30, 50, 100% measurements
of peak, trough or difference can

be made

-Accuracy at 1kHz modulation rate ;
+ (2% of Fs + 2% reading + residual AM)

‘Residual AM
<3% with 15kHz band width selected

[3



MODEL 2200

2.4 Signal outputs

- |F Output
—. Connector ; Front — Panel BNC
—. Frequency ; 420kHz £+ 10kHz
-. Level ; 100mV in to 50Q
- AF Output
—. Connector ; Front — Panel BNC
—. Level ; .5 Vrms at 1kHz modulation frequency

equals meter Fs on any range
—. Frequency; Response Controlled by selected filter
—. Out Impedance : 600Q

- Distortion
-. FM ; <1.5% for 50kHz deviation at 1kHz
modulating frequency
- AM ;. <8% for 80% AM at 1kHz modulating frequency

2.5 Temperature

-Specifications apply over the temperature range of from 1
5C to 30C (Operational from 0C to 407C)

-Storage temperature range is —20C to +65C

‘Maximum relative humidity is 95% at 30C

[ 4



MODEL 2200

2.6 OTHERS
‘Power requirement ; 115/230VAC ,50/60HZ
‘Dimension ; 115(H)x330(W)x290(D)mm
‘Weight ; Approx b5kg

-Standard accessories;
Power Cable, BNC Cable

Operating manual, fuse

[5



MODEL 2200

A s & L

3. # & & H (PANEL DESCRIPTION)

318 @mY AH(FRONT PANEL FUNCTION SUMMARY)

0

E'

{c]

L= e e e
IMT.P“” [ e -*ﬂ_":“*| | "“J [7,] [l " |
| @ BE-2200 . e e B = et | | Bt )
(el Fi/EN NOGALATION NEZR | | | il
| |
00 o ﬁﬂﬂ!l* e ee

18 3-1 M8 @
0 H& A9
4. olE =28 MA0 ON/OFF ELUILH
@ Meter

AME %=, FME kHzZ HEHA XIAI=LICH
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MODEL 2200

& AF out BNC
£ AUEA 600 ohms HXZA WA FU4IF SHELICH
¥ RF 20U SourceE 2 X OIAI2.
O IF out BNC
0 @Al & AU EHA 50 ohmsOl ~520kHz, IFJt €&
LICF.

¥ RF 20U SourceE 2 X OIAI2.

@ Meter zero adjust
HMES OFFat2 JIHEC AEO zeroS XFEHLICH (HE

08 ¥sUL)

0000 Uit dek _QHEI
FM/kHz, AM/%E 1002E 107tX HE XAl HRNE 488
LICk

® M 3 3
FM 3kHz 0|3le] HEEE =
=) Function 2|12 AMOl =210 FM3 2= MEIZ X 2SLICH
O®® HPF (High pass filter key)
25Hz, 300Hz, 3kHzE &M E& = USLICH
o

|
I
|
300Hz, 3kHz
(25Hz 3| H&H) (8kHz 2| A&t
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MODEL 2200

QB® LPF (Low pass filter key)
LPFO & E 3kHz, 15kHz, 50kHz

Gl

i
x
1@
o
1
30
o
-
Il

3kHz, 15kHz
(15kHz 3| &) (50kHz 3| S &H)

OOOD De-emphasis key
De—emphasis OFF 2 50usec, 75usec, 750usec2 MEE &
ASLICH Function AM(+,-)ALEH Ol De—emphasis Jl= & 4t
OFFJF 88510 50, 75, 750psec2 &&& £ Q&L

DD FM(+), FM(=) key
FM/kHz BIRE =X Al A&ELICH

@ Lock indicator LED
2 &Hl9 HAN L= RF inputll EXHIIH Auto lockingOl
ol USS KNAIELLCH

OB AM(+), AM(-) key
AM/% HATCE =FHA HEELIC

@ RF input BNC
RF Sourceldl &€
2

% 2 FU B

@ Low Noise & & A2 X

=2 Flt==0lA FMSO0IAE FAZ o) ?IE JIsE
Heiots ARXIYLILH ON HHUAE Y2 F=L=0lA

FaFE0 BEH0l 2N 22 =5 AsLLCL
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MODEL 2200

3.2 REAR PANEL FUNCTION SUMMARY

o @O
i 5 - -“Ji-_..‘”
= & [N ==
- e
& & e am [T =
e (20| " g ¥ |
]

Q0 XY A =X

115V, 230VE & E8g =+ JUSLILH

Q. U= 2 XNA= 0t
USERJL AFZGHAl DA AIL.

@®. Line Input

AC TR FCE oiZ

[Ton

FLICE.
0. Fuse EQ

115V @ 0.5A

230V : 0.3A
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0

=] e}
o =2

o

0 W=
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4. At E LY (OPERATION)

41 FM HXEZ 9 =3
Function 312 FM(+) & FM(-)E ME5l1D Meter Range
MESELICH O M Filter= ©

=
- =
509 s&ati JIne JIE SN
Ft~E ZLEote HRAQ JIE MES] De-emphasisE &F

LICt.

19

¥ OMJIM RF 282 HZ2 #IotHAL. 0 I ®® locking
K AIBES XAISLICH DIEHDE 20 =
| St A2, THEEHU S0l 22

at2 XIAIGHH &ELICH

o) FM 50kHz B & =Th4= 1kHzY [

sol) Pressed [ = JfM™ + or [= JfM & Range [ = J100 &
filter HPF [=J300 & LPF [~ ]S 3|2 “==LICt
O M locking LEDII HXIH HEM= FM 50kHzE

K AlGHH & LICH.

42 AM MEE =7
Function 219 AM(+) = AM(-) I8 &
Il= 100% ~ 10% A0l 9 = S
JE MEGY Filter= WE WX FI

HPFE &gt LILEH

[Ton
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€ MJIM RF Y82 A 2 X6l AL2. 8 locking LEDI}
HSotd MEDIL KIAIBS KAISLCH =3l oe dei 3l
E MEotW MEIE RNAX OASZE H=0 RE2Z OVER
St0l A= ™ MEDF TaEHAU HE HI=0 RREHAN 23
Btob NAIZS o2l 2 oU e =2 UWlA Stz
£ SlAAL.
o) AM 80% BHZX Z=Tb4 400HzY [

sol) Pressed [= Jfm+ or [ = Jrm+ & Range [ - J100 &
filter HPF [= ]300 & LPF [= 3k +=SLICt. 0 [
Locking LEDI} HAIMH HEIH= AM 80%E Xl AIELICH

4.3 START SETTING

2 FHle 83 AQXE HYH USHh &2 3|0 ONCE &F
gL
—. Meter Range - 100
—. Function D FM(+)
—. Filter HPF : 25Hz
—. Filter LPF : 15kHz
—. De-emphasis  : OFF2 J| LEDIt XIAlotAl ELUICH
4.4 ¢tol ®F X HMY
1) 882 Xestn (= 18 3-2 HX)
2) ol Mas HEELIC
3) ctol Mo ¥= FXE WEELILC
- 115V © 0.5A
—. 280V : 0.3A
4) Mg AZELIL
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5. Manual Updates

il

5.1 Line Voltage H &

[ Before ]

[ New ]
@ @
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5.2 Low Noise On ( = 200 MHz )

£2 FM0IM FME0/X2 342 50| A8 JIs2
HEEs AITIALICH ON AEH0AE 2 0l
Jumo Eh

d0l HA %= == AsUILH

CF = 200MHz —SW On (Up)
CF < 200MHz —— SW off ( Down )
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IF OUT BLOCK DIAGRAM
RF BOARD AF BOARD
SAMPLING GAIN
lR:PUT SR ] [ ] l 60kHz I
LOWPASS. 420kHz AM AM
G ATT ".‘ FILTER AGe FILTER DETECTOR] [swiTcH %&
m™
DETECTOR
oc OE-
|- -
T0
AF OUT

T0
METER KEY BOARD HETER

+R2V v +SV

\ | TC9135 |
POWER
AF OUT BOARD

FUNCTION  DE-EMPHASIS FILTER RANGE
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