frequency
comand;
moni t or

AMB

125MHz >

SLAVE
LASER

LASER
PHASE

8-11G >

fl1 =28.6to 10.425 GHz
5 MHz steps

SLAVE OUT

Difference = N*f1 + 125MHz

—GMASTER IN

Test system N=3 to 11, out put
26-110 GHz, step 15-55 MHz.

Array, Opt Il: N=3 to 12, output
26- 122 GHz, step 15-60 MHz.

Array, Opt Il1l1: N=3 to 90, output
26-938 CGHz, step 15-450 MHz.
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MASTER IN

SLAVE IN

25MHz

LI NE (eeesssss———____|OUT

STRETCHER

LooP
FILTER
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CONTROL > umpzs_am
VR28
t Fi ber Connections
OPTI CAL P ;
to photodetectors in
SW TCH ) > REF72-94G .
Driver nodul es
1:3 WR10
ﬁREFQS—MOG
WR10
u33
A10
OPT_HIREF F—% 5 2 GHz
‘ /3( DREFZG
J
PHOTODIODE 2000/200 MHz RF AMP
Unequal power
di vi der
REQ
SHI FTER X5 1 _>REF125M
REF25M
x4 ANBI GJI TY —DREFlOOM
RESOLVER
25 MHz REF25M
OPT_LOWREF H NODULATE
PHOTODIODE 20 Hz [ >REF20
Anbi guity resolution is acconplished by capturing
each signal on the next positive zero crossing of
the next faster signal, using fast flip-flops.
This transfers the phase stability of the fastest
signal to the others. It requires an initial Fitie
timng adjustnent and then stability better than ALMA Test System: Reference Receiver Block
o .
a_bout 20% of the period of the next faster 57 Document NGmBer Rev
si gnal . A
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Control bits from pec <> 3b

2b

1st LO Controller

Phase conmand from

1st LO Controller R[>

(may be serial or
paral | el data)

REF125M [ >———

REF20 [ >———

A8
RF AMP

—<___1IF3

SW TCH _CIIFZ

—<__1IF1

31.25 Mz + FF

N

PLL IF from Driver Modul es
31.25 WHz noni nal

f\ ISI GN
3 >< 1 ISELECT| < PHASE_ERR
31. 25 MHz+FF U )
M12 Qut to loop integrator
in Driver nodul es
PHASE DET
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D1

Wavegui de

REF D—!K connecti on

Optical Fiber Input

PHASE_ERR D LOOP FILTER

IVCO FINE

TUNING
DRIVER

VCO
ICOARSE

FREQ COMMAND D

TUNING

DRIVER

VCO

PHOTODIODE
M7
1 mixer A5
>< PLL_IF
RF AMP
™
ug
“1__COUPLER
2 1 2 < RF_OUT
Waveguide output
ISOLATOR
SPECIFICATIONS TABLE
Driver PN  Test system Array
Freqrange minpower Freqrange min power
A -1 27.3-33G 30 mw 27.3-33G 30 mw
B -2 72-94 G 80 mwW 75-96 G 100 mw
C -3 95-110 G 10 mw 99-148 G 100 mw
NOTES

1. VCO may include power amplifier(s) and frequency
multiplier(s) if needed to meet specifications.
2. For ALMA test interferometer, VCOs are expected to be:

AYTO, B:GDO, C:GDO.

3. Coarse tuning driver interfaces to external digital
contoller, not directly to AMB.

4. Coarse tuning driver may include both mechanical and
electrical controls, depending on type of VCO.
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ave [

CAN bus connection

FR [ >

Fringe rotation control

REF20 >

u19 u20
COARSE RL vARATTN COUPIER COUPLER
TUNING 1 1 2 < Jout
CONTROL 6.09375 to 9.90625
GHz
o o step 62.5 MHz
LEVEL
CONTROL o Mo
HARMONIC MXR
)z
><J 2GHz x 3.5 <__Irerze
PRESCALE PE A
CONTROL i‘FfSUNT | GHz
&MONITOR Q .
INTERFACE A6
RF AMP
31.25 ... 906.25 MHz
N
M10
{ARMOMC MXR
2
><J T2BMHZ X 1.8 | REF125M
—
LOOP '-'
FILTER A7
REQUI RED OUTPUT RANGE:
RF AMP I F Test System Prot otype
31.25 +- 20 MHz 4-8 6.4-9.8 8.0-10.0
8-12 7.2-9..6 6.0-8.0
DDS HASE
10-50 MHz ET
nom 31.25
MHz
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BASEBAND OUTPUTS:
2-4 or 1.6-2.4 or

BPFs BPFs 16-1 7 G

Al

2-4 —<leea

RF AMP

2X2
MATRI X 9

|
0.

SW TCH "
MIXER A2
FL || 85-2 1 />S<R 3 1 ~>2 1 2.4 |—<__less
RF AMP
| F | NPUTS: 2X2 j
4-12 GHz IVATRI X e
SW TCH s
MIXER A3
IF2 > —1 4-8 1/>>S<aq 1 ~>2——— 2.4 (—<_Isec
b2 RF AMP
X
MATRI X -°°¢
M C SW TCH
"< NT }&% s
L 8]-2 1 >< 3 1 ~2 1 2.4 < 1eeD
TP-DATA TOTAL RF AMP
<+ POVER NOTE:
I NT. Output filters shown for 2 GHz bandwidth per channel, as planned for ALMA array.
LOD For Test Interferometer system, two sets of output filters will be provided:

Wideband: 1.6-2.4 GHz at -10 dB (0.8 GHz nominal bandwidth).

REF20 TI M NG Narrowband: 1.6-1.7 GHz at -10 dB (100 MHz nominal bandwidth).
- CTRL

| MPORTANT DETAI LS NOT YET SHOM:
1. Square law detectors required for each IF input signal (4-12 Giz) and each BB output signal (2-4 GHz).
2. @Gin nust be adjustable via command from conputer, resolution 1dB or |ess.
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