ANRITSU

MH676A
Multiplexer

MH677A
- Demultiplexer

OPERATION MANUAL






OPERATION MANUAL
MH676A MULTIPLEXER

MH677A DEMULTIPLEXER



CERTIFICATION

ANRITSU CORPORATION certifies that this instrument has been
thoroughly tested and inspected, and found to meet published
specifications prior to shipping.

Anritsu further certifies that its calibration measurements
are based on the Japanese Electrotechnical Laboratory and
Radio Research Laboratory standards.

WARRANTY

All parts of this product are warranted by Anritsu Corporation
of Japan against defects in material or workmanship for a
period of one year from the date of delivery. 1In the event of
a defect occurring during the warranty period, Anritsu
Corporation will repailr or replace this product within a
reasonable period of time after notification, free-of-charge,
provided that: it is returned to Anritsu; has not been
misused:; has not been damaged by an act of God: and that the
user has followed the instructions in the operation manual.

Any unauthorized modification, repair, or attempt toc repair,
will render this warranty wvoid.

This warranty is effective only for the original purchaser of
this product and is not transferable 1f it is resold.

ALL OTHER EDXPRESSED WARRANTIES ARE DISCLAIMED AND ALL IMPLIED
WARRANTIES FOR THIS PRODUCT, INCLUDING THE WARRANTIES OF

"MERCHANTABILITY AND FITNRESS FOR A PARTICULAR PURPOSE, ARE

LIMITED IN DURATION TO A PERTIOD OF ONE YEAR FROM THE DATE OF
DELIVERY. 1IN NO EVENT SHALL ANRITZSU CORPORATION BE LIABLE TO
THE CUSTOMER FOR ANY DAMAGES, INCLUDING LOST PROFITS, OR OTHER
INCIDENTAL OR CONSEQUENTIAL DAMAGES, ARISING OUT OF THE USE OR
INABILITY TO USE THIS PRODUCT.

All reguests for repair or replacement under this warranty
must be made as scon as possible after the defect has been
noticed and must be directed to Anritsu Corporation or its
representative in your area.

Copyright (c) 1986 by ANRITSU CORP. Printed in Japan.
All rights reserved. No part of this manual may be reproduced in
any form without written permission of ANRITSU CORP,



CAUTION

Since the MH676A and MH677A input and output circuits use
field-effect transistors (FETs), faults can be caused by static

electricity or overvoltage.

Before using this measuring equipment, make sure the
following ccnditions have been met and then connect the
measuring cable to the device under test and the observation

devices for measurement.

(1) Ground the ground terminal of the MEb22A transmitter and

receiver and the ground terminal of the power cable.

{2} Ground the device under test and the observation devices
connected to the MH&ET76A and MHEE77A.

In additicon, always discharge static electricity from your
body before touching the I/0 cable during experiments,
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SECTION 1

GENERAL

The MH676A Multiplexer and MH677A Demultiplexer are
suitable for measuring and developing high-speed digital systems
of 700 Mb/s to 1.4 Gb/s as well as for testing high-speed GaAs
FET and GalAs ICs, and LD optical devices. The MHEGT76A
Multiplexer receives clock signals of 350 Mb/s tc 700 Mb/s and
data signals from the ME522A Error Rate Measuring Equipment
transmitter. The speed of these signals is doubled, so that
clock and data signals of 700 Mb/s to 1.4 Gb/s are transmitted.

The MH677A Demultiplexer receives clock and data signals of
700 Mb/s to 1.4 Gb/s from the measured system. The speed of
these signals is halved so that clock/ and data signals of
350 Mb/s to 700 Mb/s are transmitted.

The MH676A is mounted in the MESZ22A transmitter and the
MHG77A in the MESBZ22A receiver.,






SECTION 2

COMPOSITION AND SPECIFICATIONS

2.1 Composition

Tables 2-1 and 2~2 show the composition of the MH676A
Multiplexer and MH677A Demultiplexer.

Table 2-1 MH676A Multiplexer Composition

Item otvy. Remarks
.Unit MH676A Multiplexer 1
Accessories Coaxial Cable 3 ?NC~? RG-582/U ?NCW?
0.4 m
Semirigid Cable 2 {SMA] UT-1412 [SMA}
0.5 m
N-PrSMA-T 2

conversion connector

Fuse 3 sets MEFSINN250V2ADCOLI: 3
MFSINNZS0V0.3ADC0OL: 2

Operation manual 1




Table 2-2 MH677A Demultiplexer Composition

ITtem Oty. Remarks
Unit MHET77A Demultiplexer 1
Accessories Coaxial Cabkle 2 BNP-P orm
‘ P 1 RG-58a /U ?NC ?
0.4 m
Semirigid Cable 2 5M
g [ LA} UT-1412 [SMAE
0.5 m
N-P+SMA~T 2

conversion connector

Tuse 3 sets MF51INN2ZB0OV2ADCOL: 3
MF51NN250V0.5ADC0OL: 2

Operation manual 1




2,2

Specifications

Tables 2-3 and 2-4 list the specifications of the

MHEET76A Multiplexer and MH677A Demultiplexer.

Table 2-3 MH676A Multiplexer Specifications

Input OCperaling frequency 350MHz 10 7T00M#2
Clock Waveform Clock: RZ {Duty: 45 to 55% or iess), data: NRZ
Data 1 Level O/ -1V £0.1V or less
Data 2 Phase Clock P
[ SN i 1t] = 290ps
Data - A1 X
Termination, connector 500, BNC
Output Operating frequency Frequency which is two times as large as input ciock

Clock Waveform Clock: RZ*, Data: NRZ, RZ" {"Duty: 45 to 55% or less)
Data Voltage 1 to +3VI0QSY step (however, indication is made in a step of G.1V)
Offset -1 to +4VIB0BV step (however, indication is made in a 0.1V step)
ey Offget
NRZ X - Voltage
RZ 1 T Offset
Level error Voltage and offset within the larger one of set value =10% o %015V
Phase P
Logie SO e S
Logic “¢"
. L Logic 1"

Logic “0"
\ / 140ps+t Logic 1"

Load, connector

506, N

Remote control

Interface

GP-IB (Standard provision, IEEE Sid, 488-1978) RS-232C (Option)

Details of control

Possible 10 set all switches

Dimensions and weight

215H, 95W, 446Dmm, 5kg or less

Ambient temperature, rated range of use

010 50°C

Option 12: RS-232C




Table 2-4

MH677A Demultiplexer Specifications

Input Operating frequency TOOMHz to 1.4GHz
Clogk Waveform Clock: RZ*, Data: NRZ, RZ* ("Duty: 45 to 55% or less)
Data Voitage 110 3V N
Otitsat -1 to +4V
Threshold - 25 10 +35V/I005V step (however, indication is made in a G.1V step)
value
(Data) C T Y threshold value= VY2
Vz 2
Adjustment +500 to ~500 ps, varlable in step
on phases
(Clock)
Phases be- | When the ahovementioned phase adjustment is made:
tween clock Clock Ity| <290ps
and data ) —te
. NRZ
Data - . )
{ pzd 1 O<ts, 13
) I s <290ps
Termination, connector 500, N
Cuiput Operating frequency 1/ Frequency of tnput clock (330MHz to T00MHz)
giotf:k1 Waveform Clock: RZ (Duty: 45 to 55% or less), Data: NRZ
ata
Data 2 Level Of— 1V =01V or less
Load, connactor 509, BNC
Remote control Interface GP-18 (Standard provision, IEEE Sid. 488-1978} R8-232C (Optieny}
Details of control Possible 1o set ail switches
Dimensions and waight 215H, 95W, 448Dmm, 5kg or less
Ambient femperature, rated range of use 0 to 50°C

Option 13: BS.232C




SECTION 3

OPERATION

Power Supply

Power for each of the MH676A Multiplexer and MH677A
Demultiplexer is supplied from the ME522A transmitter and
the ME522A receiver, respectively.

The ME522A transmitter and receiver operate normally
oen 100 Vac +#10%, 50/60 Hz,

CAUTIONS

Note the following precautions when using the

ME522A transmitter and receiver.

1. Be sure to ground the fg- terminal on the rear
panel of the unit or the ground terminal of the
power supply cord to avoid accidental

electrical shocks.

2. Make sure the power switch of the unit is. OFF
and disconnect the power cord from the supply

outlet whenever replacing fuses,

3. Be sure the power switch of the unit is OFF
whenever mounting or demounting the MHE676A
multiplexer or the MH677A demultiplexer on or

from the MES522A transmitter or receiver.




Operating and Storage Conditions

The MH676A multiplexer and the MH677A demultiplexer
are designed to operate normally in an ambient temperatures
range of 0° to 50°C. Do not use or store the instrument in

locations:

1. where vibrations are severe

2. where it is damp or dusty

3. where there is exposure to direct sunlight and
4. where there is exposure to active gases,

Tf these instruments are operated at room temperature
after being used or stored for a long periocd at low
temperature, condensation may occur and cause short-
circuiting. To prevent this do not turn the power on until

the instruments are completely dry.

Termination and Maximum Input Levels

If the MH676A and MH677A outputs are terminated by
procedures .other. . than those. specified in..paragraph.2.2,

their output circuits may be damaged.

I'f signals exceeding the specified levels described in
paragraph 2.2 are applied to the MH676A and MH677A inputs,

their input circuits may be damaged.



3.4 Explanation of Controls

Figure 3-1 and Table 3-1 show the functions of the
MH676A Multiplexer, and Fig. 3-2 and Table 3~2 show the
functions of the MH677A Demultiplexer.

MULTIPLEXER MHE 764

QU TPUT

o T Y o — 3
SMPLITUDE OFFSET ¥l

¥ ¥

¥ A s =

* vaATA - 4
AHPLITUDE oFFESET 22

¥ Y

2 & & (A
= RZ

(=121 ¢4 o4
44 M4 OPERATION DATA EoRMAT 3

i
GONTHBL #

REMOTE LOCAL
© 1

OUTPUT s
cLocK 7ao-—;4onﬂkr DATA #6

. Soii . Son

:——-/NPO‘J' #7
cLock :m-m .r DATA 2

G & O

er-ios °/-nf m "/-nf :m

Fig. 3-1 MH676A Multiplexer Front Panel



Table 3-1

MH676A Multiplexer Front Panel

No. Label Explanation
#1 OUTPUT Displays the clock output amplitude and offset.
CLOCK AMPLITUDE  They are set with the [V 1 and [ A ] keys.
OFFSET The amplitude and offset can be set in 0.0% V
steps, but are displayed in 0.1 V steps.
#2 OUTPUT Displays the data output amplitude and offset.
DATA AMPLITUDE  They are set with the [V 1 and [ A1 keys.
OFFSET The amplitude and offset can be set in 0,05 V
steps, but they are displayed in 0.1 V steps.
#3 OUTPUT Switches the data output waveforms.
DATA FORMAT
RZ NRZ RZ
h . :Ei:j:::::Ei: o \ / O
-2V 1 -2 Yoo b1 3
The above examples show an amplitude of 2 V and
an offset of § V.
#4 MUIX OPERATION If the pattern settings of the MES522A transmitter

are programmable words (A, B, C, 1/N and A, B, C,
N-1/N) and the switch is turned ON, the DATAl and

.DRTA2 outputs of the transmitter change to

patterns for the multiplexer operation*.

The ALT D/E programmable word pattern cannot be
used for the multiplexer operation *.

The PRBS pattern can be used for the multiplexer
operation * regardless of whether the switch is
ON or OFF.

* Multiplexer operation

DATAL input | A ] B | € | D | E |
DATA2 input [ 2" ] 8" [ ¢ o[ &]
DATA output [a]a"]8 [B']c Jcrip |p'[E | EY

The DATA cutput pattern is the same pattern set
in the transmitter; the frequency speed is
doubled.




Table 3-1

MH676A Multiplexer Front Panel (Continued)

No. Label

Explanation

#5 CONTROL

The REMOTE lamp is on when the MHG676A is
externally contrelled by a GP-IB or R§-232C
interface.

3% OUTPUT CLOCK

These are clock and data cutput connectors. To

DATA connect the measured system, use the shortest
possiblie cable with good high frequency
characteristics.

#7 INPUT CLOCK These are clock and DATAL, 2 input connectors.

DATAL ‘Connect to the transmitter output connector by

DATAZ using the provided 0.4 m coaxial cable,

Unit demount grip.
Pull out the unit with this handle.

Note: All switches azre disabled when the PANEL LOCK of the ME5222

transmitter is ON.



DEMULTIPLEXER MMETTA

INFEUT
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tn

REMOTE LOCAL
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Fig. 3-2 MH677A Demultiplexer Front Panel

Table 3-2 MH677A Demultiplexer Front Panel

No. Label Explanation
#1 INPUT Adjusts the phase between the clock and data
CLOCK PHASE inputs. Matches the threshold that suits the
ADJUST data input amplitude and offset. It can be set

DATA THRESHOLD

in 0.05 V steps, but is displayed in 0.1 V steps.

Vi

V_ V.
AN

Vs

Viry

If the data inputs are

v the V
Vl and 9t e fon

threshold is calculated
as follows:

+
Vl V2

TH 2




Table 3-2

MH677A Demultiplexer Front Panel (Continued)

No.

Label

Explanation

%2

INPOT

DATA FORMAT

RZ

NRZ

Sets to match the data input waveform

NRZ Z
G R G
:E(::::::jz:i \____/ 1

%3

DEMUX CPERATION

If the pattern settings of the MES222 receiver

are programmable words (A, B, ¢, 1/N and A, B, C

N-1/N), errors cannot be detected unless the
switch is ON.

This is because the receiver comparative pattern
is not switched to the demultiplexer operation *
pattern. For the PRBS pattern, errors can he
detected regardless of whether the switch is OR
cr OFF.

* Demultiplexer operation

DATZ input [2]slc]piE]Flc[a]1]alx]L]

DATAL output _] alcl]EeE]g¢ ]'z | &1

DATA2 output ENENEANEEERE?

The DATA input is converted to DATAL and DATAZ of
half the freguency speed.

#4

CUTPUT

DATAL
DATARZ

Switches the DATA output from the DATALI/DATAZ
QUTPUT terminal.

#5

CONTROL

The REMOTE lamp is on when the MH6TTA is
externally controlled by a GP-IB or RS$S-232C
interface.

#6

INPUT

-

CLOCK
DATA

These are clock and data input connectors.

To connect the measured system, use the shortest
possible cable with goed high frequency
characteristics.




Table 3-2 MH677A Demultiplexer Front Panel (Continued)

No. Label Explanation
#7 QUTPUT CLOCK These are clock and DATAL/DATA2 output
DATAL/ connectors. Connect to the receiver input
DATAZ connector by using the provided 0.4 m coaxial
cable.
#8 Unit demount grip.
Pull out the unit with this handle.
Note: All switches are rendered ineffective when the PANEL LOCK of

the MES522A receiver is ON.



Operation

When the MES22A transmitter and receiver are switched
the MH676A and MH677A test the transmitter and receiver
lamps and then test the other lamps.

CN,

After the lamps are tested, the panel is set to the
state it was in before the test.

To initialize the MH676A, hold down the LOCAL key and

turn ON the power, Fig. 3-3 shows initialization.
MULTIPLEXER MHE76A DEMULTIPLEXER MHETTA
DUTPUT INEUT
oYY —— 6.0 v
| reloCk 4 PATA
1.0 v | pmeumeE OFFSET o Y i TA
e - -0.5 v
M o  Xieops ¥
(=4 (] = s
. DAT -
1.0 Vel ApTasE T GFESET . ~0.0 V
= h“"‘“-ﬁ. ]
¥ ¥ IRT
- N
PEMUX OPERATION DATA KoRMAT
= &) &) OFR = i NEZ
- : ..@5§z F
MUK OFERATION  paTh FORMAT. NRZ — T
orr -+ [=] :
REMOTE LOCAL S ATA
CONTROL = ’ = PATA 21 DATAL
REMoOTE LocAL
o

s QUTPUT ey
CLOCK 700-1308M % DATA

sm son

Fig., 3-3

3-9

e FA U ey
CLAOCK oo ~14s0 M bl DATA

so 4 soa

e SUT PUT ey

230 - oMby
cLotk | PATA{ | DATAZ eLock DATH 1 /S DATHZ
NRE NRE NRZ
B SO 2/-py S0 Yfuy fon e/-1v fon o/ )y $en

‘Panel Initialization




3.6 Mounting and Demounting the Unit

1. Remove cover #5 from the housing of the ME522a
transmitter and receiver, where the units are mounted,
by removing the top plate and removing the screws at

the top and bottom as shown in Fig., 3-4.

Fig. 3-4 Cover Removal

3-10



Remove rear cover #6 of the MES22A transmitter and
receiver, by unscrewing the three screws as shown in
Fig. 3-5.

Note:

Before the MH676A and MH677A are mounted, ensure that

cover #6 has been removed.

L3

”‘\ 46

/

.

Fig. 3-5 Rear Cover Removal




To mount a unit in the MES522A transmitter or receiver,
align the groove on the unit top cover with the
mainframe guide mould as shown in Fig. 3-6, and push
the unit straight into the mainframe compartment until

a click is heard.

To demount the unit, pull it straight out using grip
#4 of the unit.

>

Fig. 3~6 Mounting and Demounting the Unit



3.7 Measurement

Before starting a measurement, confirm that the ground
terminals of the MES522A transmitter and receiver, the

measuring system and observation equipment are grounded.

3.7.1 Setup

Figure 3~7 shows the setup for connecting the MES22A
transmitter and MH676A.

3-13
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Table 3-3 (Connection Cables

No. Cable name Remarks
#1 BNC~P*RG-58A/U*BNC, 500 Use the supplied accessories or their
aguivalent.
#2 BNC~-P*RG-58A/U*BNC, 500 Use the supplied accessories or their
eguivalent.
%3 BNC-P«RG-58A/U*BNC, 500 Use the supplied accessories or their
egquivalent.
#4 SMA-UT-1412+SMA, 300 Use the supplied accessories or their
. equivalent.
#5 SMA-UT-141A-SMA, 500 Use the supplied accessories or their
equivalent.
#5 EMA-UT-141A-8SMA, 508 Use the supplied accessories or their
equivalent.
#7 SMA+UT~-141A+SMA, 500 Use the supplied accessories or their
equivalent.
#8 BNC-P*RG-58A/U+BNC, 501 Use the supplied accessories or their
equivalent,
......... #9 | BNC-P+RG-58A/U*BNC, 500  Use the supplied accesscries or their
eguivalent.
Notes:

1. Use 50 { impedance cables.
2. Use cables of the same length for #1 to #3 and for #8 and #9.
3. For #4 to #7, use a cable with good high frequency characteristics

that is as short as possible. Long cables may cause the waveform to
deteriorate.



3.7.2 Panel

Setting

Refer to the MES522A Operation Manual for the

operations of the MES522A transmitter and receiver in the

following explanation.

Note:
Before setting the panel, confirm that the [PANEL
LOCK]} key {(#6 in Fig. 3-4 and #7 in Fig. 3-5) is OFF.
The panel cannct be set when it is ON.
¥1 #2 #3 #4
Carsi EREOR RAYE mEASURING ELOIAMTAT L 800R  Thikai itrad FUCTIFLERER Mg ek i
s e o
o S R - el e TR
A e —— i” ﬂr #9
= o mo o [ T T E e e oE
e £LBCE _~£ dJ [l ) 1 -] -m <]
[B [ rﬁﬂy Sgéééééé ﬂ“’wan = TF . 1w e B ERAYON »m:-m #l}
#6 5] = [ [ L] iw [} \\ #}-2
ool ey Fa
@, soa O:m |
T £ & @
£ Beidg A o fp $0E #dVp g ded o gy PY AP eaea .,, e
#5 7 #8
Fig. 3-8 ME522A Transmitter and MH676A
Table 3-4 MEB22A Transmitter and MH676A Panel Setting
No. Label Setting
#1 CLOCK Set within the range of 350 to 700 MH=z.
#2 PATTERN Set with PRBS and programmable words except ALT

D/E and B/E.
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Table 3~4 MES522A Transmitter and MH676A Panel Setting

{Continued)
No. Label Setting
#3 ERROR Set OFF except when checking the measurement for
ADDITION normal executlon or for checking the measured
system.
4 ouTPUT The CLCCK1 output can be used as a clock input

~ for the MH676A, but it is easier to use the
CLOCK2 cutput because the level and waveform are
fixed for the unit; consequently, no setting is
reguired.

"Set the DATAL output with VARIABLE for LEVEL #8,
NRZ for FORMAT #7, 1 V for AMPLITUDE, and 0 V for

OFFSET.
£5 LOAD Set to 50 Q.
#9 OUTPUT ~ Set to match the input level of the measured
$#10 CLOCK object interface.

DATA
AMPLITUDE
1 V amplitude 3V amplitude
X X _liv_ _
3.V
OFFSET (3 V amplitude)
0V offget -1 V offset
B 2 O
- -+ 1V
3 v
3V
_———4 vV

Both AMPLITUDE and OFFSET are changeable in

0.05 V steps with the [ Al and [ Y] keys.

The displays are, however, in 0.1 V steps.
#11  DATA FORMAT Set the output data formats in NRZ or RZ.

#12 MUX OPERATION Set the multiplexer cperation (see #4 of Table

3-1) to ON.

3-17
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Table 3-5

3-9 MELZ22A Receiver and MHG77A

ME522A Receiver and MH677A Panel Setting

No.

Label

Setting

#1

PATTERN

Set to the same pattern as the transmitter.

$2

MEASUREMENT

Set the DISPLAY, ERROR INTERVAL, MEAS MODE,
CURRENT DATA and AUTO SYNC, and start measuring
by pressing the [START! key.

£3

TIME

Set the REAL-TIME, MEAS TIME, and MEAS PERIOD.

#4

PRINT

Set to ON for printing the measured results and
alarm descriptions.

#5

INPUT

Set to match the MH67T7A cutput interface as
follows:

DATA

Set FORMAT to NRZ, LEVEL to VARIABLE and
THRESHOLD to -0.5 V.

CLOCK

Set the LEVEL to VARIABLE, and POLARITY to CLOCK
when the MH677A OUTPUT ig DATAL and to CLOCK for
DATAZ. Set the PHASE ADJUST to 0 x 100 ps.
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Table 3-5

ME522A Receiver and MH677A Panel Setting
(Continued)

No. Labkel Setting
6 TERMINATION Set to 50 @
#8 INPUT Set to match the cutput interface of the measured
device as follows:
DATA Set FORMAT #9 to NRZ or RZ and the THRESHOLD to
the input data threshold.
A
1
\/ v,o+ Y,
/\ - /\ - -— Threshold = —
Va
CLOCK Operates for an input signal of an amplitude of 1

to 3 V and cffset of -1 to +4 V.

Use the PHASE ADJUST to set the phase between the
input clock and input data to the most
appropriate position.

In this case, operate [ A1 [V ] keys of the
PHASE ADJUST so that the error indication of

the MELS22A receiver becomes minimum,

The " - " display of the PHASE ADJUST is an

"indicaticn for advancing the input clock.

The most appropriate phase for the PHASE ADJUST
"o" display is as follows:

Input clock ~wJ ~——————~mmr_m—u

Input data NRZ ><
|

Input data RZ ! I
1




Table 3-3 ME522A Receiver and MH677A Panel Setting

(Continued)
No. Label Setting
#10 DEMUX OPERATION Set the demultiplexer operation (See 43 of Table
3-2) to ON.
#11 CUTPUT Set the DATA output from the DATAI/DATAZ ocutput
DATAL terminal #12 and select the DATA to be measured
DATAZ from the MEB22A receiver.
Note:

If DATAL and DATA2 are switched, the MES22A
receiver CLOCK POLARITY must always be switched
toe CLOCK and CLOCK.

(See #3 in Table 3-2 and #5 in Table 3-5.)




SECTION 4

PERFORMANCE CHECK

4.1 Introduction

Performance is checked to confirm that the MH676A and

MH677A satisfy the specifications.

This section lists the equipment required for the

performance check and explains how each test is conducted.

4.2 Eguipment Required for the Performance Check

Table 4-1 lists the equipment required for the

perfeormance check.

Table 4-1 Equipment Reguired for Performance Check

Equipment Required performance

Sampling oscilloscope Frequency range: DC to >10 GHz
Input impedance: 50 Q

20 dB pad SMA connector 50 £ series

4,3 Performance Check

Warm up the devices for about 10 minutes before they

are tested.

4.3.1 MHEH676A Multiplexer
(1) Clock and data output checks
{a) Specifications
Operation frequency:

Twice the frequency of the input clock
(700 MHz to. 1.4 GHz)



Waveform:

Clock -~- RZ*

Data --- NRZ and RZ¥*

{(* Duty factor: 45% to 55%)
Amplitude voltage:

1 to 3 Vv/0.05 V steps (displayed in 0.1 V
steps)

Offset voltage:

-1 to +4 V/0.05 V steps {(displayed in 0.1 Vv
steps)

Level error:

t10% of the set values of the amplitude and

offset voltages or 0,15 V, whichever is

greater.
{(b) Setup
Sampling oscilloscope
MEBZ22A transmitter MHEG6T6A ::::}Ej o
O
I B IS
TRLG
O

Fig, 4-1 Clock and Data Output Checks

4-2



{c) Procedure

Step Procedure
1 Set up as shown in Fig. 4-1. Use only 50 9 impedance
series connection cables. Tc connect the ME522A

transmitter and MH676A, use the supplied coaxial cable
(0.4 m). To connect CHA and CHB, use the supplied
semirigid cable of the same length, or use a cable
with good high frequency characteristics, that is as
short as possible. A long cable may cause the

waveform to deteriorate.

2 Set the MES522A tranmitter as follows:
CLOCK 700 or 350 MHgz
PATTERN PRBS 223~1
ERROR ADDITION OFF
LOAD 50 &

DATALl OUTPUT | LEVEL VARIABLE

..... : C e e e : - AMPLITUDE 1.0 vV °
OFFSET 0.0 V
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(continued)

Step Procedure

3 Set the MH6T76A OUTPUT as follows:

CLOCK —m—m—m e e e AMPLITUDE 3.0V
OFFSET 0.0V

DATA ———mwee— AMPLITUDE 3.0V
OFFSET C.0 Vv

DATA FORMAT -—-——-- NRZ

MUX OPERATION —--~ ON

4 Clock output and data output (NRZ) checks
Confirm that the CLOCK and DATA output waveforms are
as shown in Fig. 4-2.

5 Clock output and data output (RZ) checks
Confirm that the waveforms are as shown in Fig. 4-3
when the DATA FORMAT is set to RZ.

6 Clock output and data output (RZ) amplitude checks
Confirm that the amplitude of the clock or the data
output can be varied from 1 to 3 V with the AMPLITUDE
[A] and [V] keys.

7 Clock and data output cffset voltage checks

Confirm that the offset veoltage can be varied from -1
to +4 V with the clock or data output OFFSET [ Al and
W1 keys.

Set the data output FORMAT to NREZ.




High: DATA (NRZ)
Low : CLOCX

v: 1 v/div
H: 200 ps/div

Fig. 4~2 Clock and Data (NRZ) Output Waveforms

High: DATA (RZ)
Tow : CLOCK

Vi 1 v/div
H: 200 ps/div

Fig. 4-3 Clock and Data (RZ) Output Waveforms



4.3.2 MHS7T7A demultiplexer
{1) Operating frequency check
{a) Specification
700 MHz to 1.4 GHz

{b} Setup

MES22A transmitter MHG76A MES22A receiver ME677A

Ui (1 Rz%_#atE oo £ Suib

Fig. 4-6 Connections

(c) Procedure

Step Procedure

1 Set up the ME522A transmitter and MH676A, and the
ME522A receiver and MH677A as shown in Fig. 4-6.

Use 50 {i impedance coaxial cable for the setup.

2 Set the MH676A and MHE6772A as follows:
MHGE76A
CLOCK OUTPUT AMPLTITUDE 1.0V
DATA OUTPUT OFFSET 0.0 Vv
MUX OPERATION ON




(continued)

Step Procedure
2
{cont.) MH677A
CLOCK PHASE ADJUST 0
DATA THRESHOLD -0.5 Vv
DEMUX OPERATION ON
3 Set the ME5322A transmitter as described in step 2 of

procedure (c¢) in paragraph 4.3.1 (1).
Set the MES22A receiver as follows:

PATTERN PRBS 223“1

DATA FORMAT NRZ

DATA AND CLOCK LEVEL VARIABLE

DATA THRESHOLD -0.5 V

CLOCK POLARITY CLOCK {when the MH677A data

output is DATAL)

CLOCK (when the MH677A data
output is DATAZ)

CLOCK PHASE ALJUST 0
TERMINATTON 50 Q
MEAS MODE UNTIMED
BUZZER ON
4 Confirm that the ERRORS lamp does not come on in the

following settings:

1. When the transmitter frequency is set to 700 MHz
or 350 MHgz

2. When the MH676A and MHG77A DATA FORMATs are set
to NRZ or RZ




(2)

Input level check

(a) Specification
AMPLITUDE 1 to 3 Vv
OFPFSET -1V to +4 V
THRESHOLD -2.5V to +3 V
[ S VA, !
j%[m_ A - A THRESHOLD = Vo " 5
VO : CFFSET

Vy o2 AMPLITUDE

{b} Setup
Set up as shown in Fig. 4-6,
Use 50 §! impedance coaxial cable for the setup.

{(c) Procedure

Step Procedure
1 Set up and set the devices as described in steps 1 to
3 of procedure {c) in paragraph 4.3.2 (1).
2 Confirm that the ERRORS lamp dces not come on in the
following settings:
Setti MHG676A MHG677R
Caen DATA OUTPUT DATA INPUT
craer LEVEL AMPLITUDE  OFFSET  FORMAT  LEVEL THRESEOLD
1 VARIABLE 1.0V ~1,0 V NRZ VARIABLE ~1.5 v
2 n 1r 1" RZ " "
3 " E +4.0 V NRZ " +3.5 V
4 L1} T " RZ " 1T
5 " 3.0V -1.0 V NRZ " ~-2.5 V¥V
6 " " " RZ " L1




(3} CLOCK input level check

(a} Specifications
AMPLITUDE l to 3V
OFFSET -1V to +4 Vv
(b} Setup

Set up as shown in Fig. 4-6,
Use 50 & impedance coaxial cable for the setup.

{c} Procedure

Step Procedure

1 Set up and set the devices as described in steps 1 to

3 of procedure {c} in paragraph 4.3.2 (1).

2 Confirm that the ERRORS lamp does not come on in the

following settings:

Setting MHG676A CLOCK QUTPUT
order .. AMPLITUDE . . QFFSET
1 1.6 v -1.0V
2 L.0v +4 V
3 3.0V -1 v
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(4) Clock and data output checks
(a} Specifications
Operation frequency:
Half of the input clock frequency
Amplitude:
0/~1 Vv
Phase:

The DATA1l/DATAZ output phase when switched
to DATAl or DATAZ

Clock | I I

For DATAL X X
| !
sl
1 i rt?
For DATAZ : X
............... [£]l 2290 ps



(b) Setup

MES22A transmitter MHET6A

T e vy e T s rene

MELS222 recelver MHET7TA

Fig. 4-7 <Clock and Data Output Checks



{c) Procedure

Step

Procedure

Set up as shown in Fig. 4-7. Use only 50 @ impedance

series connection cables.

To connect the MES522A transmitter and MH676A, use the
supplied coaxial cable (0.4 m). To connect CHA and

CHB, use cables of the same length.

Set the ME522A transmitter as set in step 2 of
procedure (c) in paragraph 4.3.2 (l1}). Set the ME676A
and MH677A as set in step 2 of procedure (¢) in
paragraph 4.3.2 (1). "

Measure the data and clock ocutput levels, and phases

with the sampling oscilloscope.

Switch DATAl and DATAZ and measure the data outputs.




SECTION 5

GP-IR

Intorduction

The general purpose interface bus (GP-IB) of the
MH676A and MH677A is an interface that conforms *+o the
IEEE-488 and IEC-625 recommendations.

The GP-IB can be used to control all panel keys of the
MHE76A and MH677A.

Functions
SH1: Supports all source handshake functions
AHl: Supports all accept handshake functions

T8: Supports talker function and talker release function
by MLA (My Listen Address)

L4: Supports listener function and listener release
function by MTA (My Talk Address)

“8RO: No service reguest function

RL1: Supports all remote/local functions
PP0: No parallel polling function

DCO: No device clear function

DT0: No device trigger function

C0: No control function



5.3 Measurement Preparations

5.3.1 Cable connections

Figure 5-1 shows the GP-IB interface connector pin
arrangement,

Up to 13 devices can be connected to the GP-IB system,

but the connection cable lengths are restricted as follows:
1. The length of a single cable must not exceed 2 meters.

2. The total length of the cables must not exceed 20

meters,
E=1 . A N
P v oa
rEdR 5225229 ¢
@ | om e X Z O a & om e o

LOGEC OND

GND 11
axp 9
GND B
anp 7
aQND &
HEN

nio s
pIo 7
p1c &
DIG &

GND 10

FPig. 5-1 GP~IB Interface Connector Pin Arrangement



5.3.2 Example

Figure 5~2 shows an example using the GP~IB.

MEE22A. Device to be MES22A receiver
transmitter a and MHEG6T77A
and MHGE76A reasure

t ff

l} GP-1IB

Controllerx

Fig. 5-2 GP~-IB Usage

5.3.3 Address setting

An address must be set for the GP-IB to operate a
device (eguivalent to MH676A and MHG77A).

An address can be set with the address switch on each
of the MH676A and MH677A rear panels.

The address is read only when the power is turned ON.
Therefore, when the address is changed, the power must be
turned OFF and then ON again.

Figure 5-3 shows an example on setting an address.

[ l=os
f I=z=or
o
Y
[ w»
CRew
C k>

"ﬂ"’:lo-'] r?O
I 158 wmrwme

Fig. 5-3 Address Switch



In Figure 5-3, Al to A5 have the following values:

al: 20 =1
A2: 2t =2
a3: 22 =4
Ad: 23 = g
as5: 2% = 16

Therefore, the address shown in Fig. 5-3 is 3,
The address that can be used for the MHE676A and MHA77A are
from 0 +o 29.

Always set the left three bits of the address switch
to OFF.

Panel Setting

The panel setting is explained as follows by using the
ANRITSU Packet IITI as a controller.

The MH676A address is assumed to be 1 and that of
MH677A to be 2,
The panel is set as follows:

WRITE@QIOI : " "
,t.
(Address-example for MH676A)

Codes that correspond to each panel key, (explained

later) are entered between the qguotation marks.

When two or more codes are entered for setting the

panel, separate them with a comma as shown below:
WRITEEL01 : " p ’ "

Tables 5-1 and 5-2 show the corresponding panel keys
and codes.



Table 5-~1

MH676A Control Codes

Item Code Remarks
CLOCK AMPLITUDE DCAL.00 to DCA3.00 Set the AMPLITUDE and QFFSET
OUTPUT in 0.05 V steps.
OFFSET 0CD0-1.00 to DCD4.00
Always set the AMPLITUDE and
DATA NRZ OLN OFFSET to two decimal
QUTFUT places.
RZ ObR
— Example:
AMPLITUDE CDALl.00 to ODAZ.OO When the clock AMPLITUDE
_ —— is 1.5 V, enter as
OFFSET OBO~1.00 to 0DO4.00 BCAL. S0
MUX ON UMN
OPERATION
OrE UMF
Table 5-2 MH&77A Control Codes
Item Code Remarks
CLOCK PHASE ICe~5 to ICPO to
INPUT ADJUST 1ces
DATA NRZ IDN Set the THRESHCLD in 0.05 V
INPUT steps.
RZ TIDR
Always set the THRESHCLD to
THRESHOLD IDT-2.5 to IDT3.5 two decimal places.
Example:
When the THRESHOLD is
1.5 V, enter as IDT1.50
DATA DATAL ol
OUTPUT —
DATAZ oD2
DEMUX ON UDN
QPERATION
CFF UDF




5.4.1 Panel setting example
(1) Output level setting

To set the clock amplitude to 2 V, clock offset
to -0.55 V, data amplitude to 1.25 VvV, and data offset
to +2.4 V, enter as follows:

WRITER101 : "Dcaz.00, 0c8-0.55, Opal.25, ODD2.40"



SECTION 6

RS-232C (Option)

6.1 Introduction

The R8-232C interface for the MH676A and MHE77A

conforms to Electric Industries Association {(E12)

standards.

All panel keys of the MH676A and MH677A can be

controlled through the RS§-232C,

6.2 Functions

Table 6-1 Functions

Item Remarks Setting at shipment
Interface Confirms to EIA standards -
Communication Full duplex -
formula Nonsynchronous
Baud rate 50,75y 110, 134.5, 150, " 300 bps

300, 600, 1200 bps
Character 7 bits, 8 bits 7 bits
length
Parity Exists, none None
Even, odd
Start bit 1 bit -
Stop bits 1 bit, 3/2 bits, 2 bits 1 bit
Connector DB-~25P




6.3

Preparations

Figure 6-1 shows an example using the RS-232C

interface.

Contrceller

(1)

(2)

RS~
232¢C

Modem

Data circuit

Setup with modem

Modem K.

MESZ2A, MHGT76A

TRANSMITTER

Controllexk

Setup for direct control from the controller

Fig.

6-1

R5~232C Interface Setup

MES22A, MES5224,
MHG76A MH&7T7A
2 Device
TRANS - to be RECEIVER
MITTER
measured
RS-232C
MEB22A, MHGE7724
Device
to be RECEIVER
itmeasuread L ... LoV
RS-232C




6.3.1 Rear panel setting

O BAUE)) RATE

RE-232C
O\\ I# ]]O Q-———— Baud rate switch
O O

RS5-232C connector

Fig. 6-2 RS$S-232C Rear Panel

Table 6-2 shows the corresponding baud rate switch

numbers and baud rates.

Table 6-2 Correspondence Between Baud Rate
Switch Numbers and Baud Rates

Nuriber R CE I R 4 g 6 & g

Baud rate 50 75 110 134.5 150 300 600 1200 (1800} (2000)
{bps)

Note: Do not use numbers 8 and 9.

The MH676A and MH677A read the baud rates only when
the power is turned ON. Therefore, whenever the baud rate

is changed, turn the power supply OFF and then ON again.



6.3.2 Internal switch setting

Figure 6-3 shows the location of the S2 internal

switch,

— —

OoN
ory

52

-

Pig, 6-3 Internal Switch Location

Figure 6-4 shows the internal switch functions.

Bit 1 Character length
OFF: 7 bits
ON: 8 bits
Bit 2 Cparity
OFF: No parity
ON: Parity
Bit 3 Parity

OFF: Even parity
ON: 0dd parity

Bit 4 and 5 Stop bits

bit 5 bit 4

OF'F OFF 1 bit
ON

ON OFF 3/2 bit
ON 2 bits

Fig. 6-4 Internal Switch Functions

6—-4



6.3.3 Controller setting

To operate the contreller with the RS-232C interface,
the baud rate and parity set in the RS5-232C interface must
also be set in the controller.

In the following explanation, the ANRITSU Packet IIX

Personal Technical Computer is used as the controller.
The controller is set as follows:
SET@5 : HVAL (" ")

# +
{Select code) {see Figs. 6-5 and 6-6)

15| 14|13 |12 114101 9 8 7 6 5 4 3 2 l1c

0 0 0 0 _______J 1 1 1
Raud rate
T

0000 :50 Stop bits 0: 0dd parity O: No parity
0001:75 01:1 bit 1: Even parity 1: Parity
001i0:110 10:1 1/2
0011:134.5 bits Character length

0100:150  11:2 bits _0: 7 bits
0101:300 1: 8 bits
0110:600
0111:1200

Fig. 6~5 Controller Setting Codes .



15 14 13 12 11 110 9 8 7 & 5 4 3 2 1 0

Baud rate 300 bps 1

, . Character length
Stop kit No parity 7 bit
1 bit 18

P - -
'

5 4 B

-y 4

SET @5 : HVAL ("054B")

Fig. 6~6 Controller Setting

6.4 Panel Setting
Set the panel as follows:
WRITEGS : “"Control code"

4
{Control code)

For the MH676A and MHE77A control codes, see Tables
5-1 and 5-2, respectively.



6.5 Replacing GP~IB and RS-232C Boards

Before replacing the boards, turn the POWER switch
OFF.

6.5.1 Procedure

Figure 6-7 shows the procedures for replacing the
GP-IB and RS-232C boards.

1. Remove the 4 screws.

2. Attach the GP-IB cable to the GP-IB board connector,
grasp the cable, and pull cut the board. %o remove
the RS5~-232C board, pull the R5-232C cable in the same

way.

3. Align the replacement RS-232C board (or the GP-IB
board) with the guide rail and insert it.

4., Put the 4 screws back.

a4

Fig. 6-7 Replacing Board






