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WARRANTY

Within one year of purchase, Racal-Dana will repair or replace your
instrument, at our option, if in any way it is defective in material or
workmanship. The instrument must be returned to the country of
purchase, unless prior arrangement has been made, and Racal-Dana
Instruments will pay all parts and labor charges. Just call Racal-Dana
Customer Service at (714) 859-8999 in U.S.A., (0703) 843285 in
England, (1) 3-955-8888 in France, 06102-2861/2 in Germany or (02)
‘5062767, 5052686, or 503444 in Italy for assistance. We will advise you
of the proper shipping address for your prepaid shipment. Your
instrument will be returned to you freight prepaid.

PROPRIETARY NOTICE

This document and the technical data herein disclosed, are proprietary

_to Racal-Dana Instruments, Inec., and shall not, without express written
~ permission of Racal-Dana Instruments, Inc., be used, in whole or in part
to solicit quotations from a competitive source or used for
manufacture by anyone other than Racal-Dana Instruments, Inc. The
information herein has been developed at private expense, and may
only be used for operation and maintenance reference purposes or for
purposes of engineering evaluation and incorporstion into technical
specifications and other documents which specify procurement of
products from Racal-Dana Instruments, Ine.




FOR YOUR SAFETY

Before undertaking any maintenance procedure, whether it be a
specific troubleshooting or maintenance procedure described herein or
an exploratory procedure aimed at determining whether there has been

a malfunction, read the applicable section of this manual and note
carefully the [ WARNING|and [CAUTION]notices contained therein.

The equipment described in this manual contains voltage hazardous to
human life and safety and which is capable of inflicting personal
injury. The cautionary and warning notes are ineluded in this manual to

alert operator and maintenance personnel to the electrical hazards and
thus prevent personal injury and damage to equipment.

If this instrument is to be powered from the AC line (mains) through an
autotransformer (such as a Variac or equivalent) ensure that the
common connector is connected to the neutral (earthed pole) of the
power supply.

Before operating the unit ensure that the protective conductor (green
wire) is connected to the ground (earth) protective conductor of the
power outlet. Do not defeat the protective feature of the third
protective conduetor in the power cord by using a two conductor
- extension cord or a three-prong/two-prong adaptor.

Maintenance and ecalibration procedures contained in this manual
sometimes call for operation of the unit with power applied and
protective covers removed. Read the procedures carefully and heed
Warnings to avoid "live™ eircuit points to ensure your personal safety.

Before operating this instruments
1, Ensure that the instrument is configured to operate on

the voltage available at the power source. See
Installation Section.

2, Ensure that the proper fuse is in place in the instrument
for the power source on which the instrument is to be
operated.

3. Ensure that all other devices connected to or in proximity

to this instrument are properiy grounded or connected to
the protective third-wire earth ground.

If at any time the instrument:

- Fails to operate satisfactorily

- Shows visible damage

— Has been stored under unfavorable conditions
— Has sustained stress

It shouid not be used until its performance has been checked by
qualified personnel.




AMENDMENT TO
1250/1251 INSTRUCTION MANUALS
February b, 1990

Option 1250-15A
Description

The 1250-15A Relay Driver Module is designed for applications where it is necessary
to locate relays externally. Each module provides 24 current sink output drivers and
24 sense inputs. Sense feedback circuitry supports confidence testing for these
external relays. An internal +13V supply is available as a source for relay coil
currents. External supplies up to +30V may also be used.
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Specifications

Switch Configuration:

User Connector:

24 output drivers (sinking)
24 Sense inputs

3 DB25 connectors. Each connector carries 8
output drivers, 8 sense inputs, supply voltage and
corresponding return line.

Maximum Voltage at Output Driver

Off:
On:

30V
1.6V

Maximum Current at 100 % duty cycle:

Per Driver:

Per Group:
CHOO - 07
CHO8 - 15
CH16 - 23

Per Module:

Number of Channels:
Sense Input impedance:
Sense Input Voltages:

Relay de-energized
Relay energized

Internal Supply:

Maximum driver switching time:

330 mA

1.0 A
1.0 A
1.0 A

3.0 A with external supply

24

6.8 kn

9-30V
0-16V

+126 Vat 1.7 A, fused at 2 A

1.0 us / driver



1250-15A Relay Driver Module Specific Syntax

The 1250-15A Relay Driver Module Supports the OPEN, CLOSE, SETUP, PSETUP,
RESET and PDATAOUT commands.

The module specific syntax for the 1250-15A is of the form:
OPEN <slotnumber > . <channel > [; <slotnumber > . < channel > |

where <slotnumber> is the 1251 chassis slot that the 1250-15A resides in, value 1 -
14.

<channel> is the reference of a channel that is to be used to actuate a refay
external to the 1250-15A. The range of values for <channel> is 0 - 23

The module specific syntax used for the CLOSE command is the same as for the
OPEN command.

The SETUP command controls the sequence mode of the 1250-15A. The syntax
used 1s:

SETUP <slotnumber>.<seqmode>

where <slotnumber> is the 1251 chassis siot that the 1250 Series module resides in,
value 1 - 14.

and <seqmode> is BBM, (Break before make)
MBB, (Make before break)
IMM, (Immediate)

The PSETUP command causes the specified module setup to be transmitted to the
1250s controller. The syntax used 1s:

PSETUP <slotnumber >{; <slotnumber > |[; <slotnumber> |.......

where <slotnumber> is the 1251 chassis slot that the 1250 Series module resides in,
value 1 - 14.

The responses to the PSETUP command for the 1250-13A is as follows:
<slotnumber>.1250-15A RELAY DRIVER MODULE
<slotnumber>. <segmode >

<slotnumber > .END

The PDATAOUT command causes the specified module to transmit the CLOSED
state of the relays fitted to the board to the 1250s controller. The syntax used is:

PDATAOUT <slotnumber > [; <slotnumber>[; <slotnumber>{.......
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where <slotnumber> is the 1251 chassis slot that the 1250 Series module resides in,
value 1 - 14.

The responses to the PDATAOUT command for the 1250-13A is as follows:

<slotnumber>.1250-15A RELAY DRIVER MODULE

<slotnumber>.<channel > [, < channel > ][, < channel > ]
<slotnumber > .END

-------

where <channel> is 0 - 23 for the 1250-15A.



1250-15A Confidence Mode Support

The 1250-15A may be configured to support confidence testing in one or more ways,
depending on the types of relays that the card is driving and the users requirements.
Three types of confidence testing are available, no relay sensing, coil current sensing
and spare contact sensing. The spare contact sensing is available only if the relay 1s
a DPDT type with one of the pair of contacts unused and the exact configuration
depends on whether the relay is normally open or normally closed. More than one
type of confidence test may be implemented on a single board and Racal-Dana
recommends that channels 0 - 7, 8 - 15 and 16 - 23 have one type of confidence
feedback per group implemented.

The 1250-15A is factory configured with DIP switches SW1 to SW6. The position of
these switches determines the type of confidence testing to be used.

NOTE

The 1250-15A is shipped with all switches in the
ON position, allowing all channels to pass the
Confidence mode test without external
connections. If external relays are connected, the
DIP switches must be set to allow the type of
confidence mode testing desired and external coil
or contact feedback supplied.

Each of the 24 channels of the 1250-15A may be configured to use any of the three
confidence test modes available. Two switches must be set per channel to set the
confidence mode for that channel.

The DIP switches that correspond to the particular channel groups are as follows:

Group 1 (Channels 0 -7) SWI1 and SW2
Group 2 (Channeis 8 -13) SW3 and SW4
Group 3 (Channels 16 - 23) SW3 and SWé

The switches contained in the switch blocks that are associated with a particular
channel are as follows:

SW1 and SW2, switches 1 to 8, respectively,  Channels 0 to 7, respectively

SW3 and SW4, sv?itches 1 to 8, respectively Channels 8 to 15, respectively

SW5 énd SW6, switches 1 to 8, respectively Channels 16 to 23, respectively
NOTE

The switch numbers and the ON position for each switch block are marked
on the switch block body rather than silk screened on to the PCB itself.
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The switch seitings for the confidence modes available for each channel are as

follows:

Confidence mode  Switch SW1
FORM B OFF (open)
FORM A OFF (open)
Coil current ON (closed)

No relay ON (closed)

All unused channels must be set to the No Relay mode when the
Confidence mode is enabled for the 1250-15A to pass the Confidence

test.

Refer to Table 1 for the 1250-15A DB25 pins that correspond to pins S and D for
each channel and to Figure 1 for the locations of switches SW1 through SW6.

Switch SW2

OFF (open)
ON (closed)
OFF (open)
ON (closed)

NOTE

Table 1, 1250-15A Pins D and §

Channel

00
01
02
03
04
03
06
07

08
09
10
11
12
13
14
15

16
17
18
19
20
21
22
23

PinD

J1-1
J1-14
J1-2
J1-15
J1-3
J1-16
J1-4
J1-17

J2-1
J2-14
J2-2
J2-15
J2-3
J2-16
J2-4
J2-17

J3-1
J3-14
J3-2
J3-15
J3-3
J3-16
J3-4
J3-17

Pin§

J1-7
J1-20
J1-8
J1-21
J1-9
J1-22
J1-10
Ji-23

J2-7
J2-20
J2-8
J2-21
J2-9
J2-22
J2-10
J2-23

J3-7
J3-20
J3-8
J3-21
J3-9
J3-22
J3-10

J3-23



Figure 1, 1250-15A Switch locations
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Form B sense

— - 2803A

HBY D\ — 0

FUSE JUMPER

To implement FORM B {(normally closed) sensing, set both switches that correspond
to the channel to be monitored to the OFF position. For a polarized relay coil,
connect the positive side to pin 12 of the corresponding DB25 connector and the
negative side of the coil to pin D. Connect the spare contacts of the relay to pin 11
and pin S. There is no connection to pin 24.

Refer to Table 1 for the 1230-15A DB23 connector pin numbers that correspond to
pins D and S in the above diagram.



Form A sense

| i
i J,,.,. | _ 12803A
i

F13V DS\ Gt
FUSE JUMPER

To implement FORM A (normally open) sensing, set switch 1 for that channel to
OFF and switch 2 to ON. For a polarized reiay coil, connect the positive side to pin
12 of the corresponding DB2S connector and the negative side of the coil to pin D.
Connect the spare contacts of the relay to pin 24 and pin S. There is no connection

to pin 11,

Refer to Table 1 for the 1250-15A DB23 connector pin numbers that correspond to

pins D and S in the above diagram.
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Coil Current Sense

B8.8K RE._._.__.\X."
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FUSE JUMPER

To implement Coil current sensing, set switch 1 for that channel to ON and switch
2 to OFF. For a polarized relay coil, connect the positive side to pin 12 of the
corresponding DB25 connector and the negative side of the coil to pin D. There are
no connecticns to pin 11, pin 24 and pin S.

Refer to Table 1 for the 1250-15A DB23 connector pin numbers that correspond
pins D and S in the above diagram. '



No Relay Sense
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FUSE JUMPER

To implement No Relay sensing, set switch 1 for that channel to ON and switch 2
to ON. There are no connections to pin 11, pin 12, pin 24 pin S and pin D. This
is the default mode for the 1250-15A, and it allows any channel to pass the
confidence test with no external connections. All channels not used must be set to

this mode to avoid interference with the active channels when the 1250-13A fails the
confidence test.

Refer to Table | for the 1230-13A DB23 connector pin numbers that correspond to
pins D and S in the above diagram.
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Internal and External Power Supply Configuration

The 1250-13A is shipped with jumper W1 installed. This allows the relays on the
1250-15A to draw power from the 1251 internal + 13 V power supply. If an external
power supply is to be used, remove jumper W1 and supply the external power to the
1250-15A through the DB25 connectors as shown below. An external supply may be
required when the relays used require a different coil voltage or when the coil
currents required are greater than the rated current for the board. Refer to the
1250-15A Specifications for further details.

NOTE

Only one external power supply can be used on a single board

1250-15A WITH
JUMPER W1 REMOVED

| -
| PARTOF i
| DB25 CONNECTOR |
| |
% EXTERNAL ——<3< P |
; POWER + {12 !
| supPLY E |
| - i< P24
. \
b P25 E
|
b e i

To use an external supply, connect the positive terminal of the supply to pins 11 and
12 of the DB23 connector and the negative terminal to pins 24 and 23,



i dnoin
weBei uopRBLVOY Jaatig] AejaY Y6 1-0GZ )

A-13

NOILOINNOD
ON
S S
8 f - AEL+
7 S.,ONNId S.ONHJ S,ON Nid
ISN3S  ISNIS HIMOd N\ H
T T Teisie s . _
. s dee 10 T4 14
A0 90 pz k-
S M
o Azz g0 zZt
ey AN N 6 0 HOLO3INNOD :r?é .
83 - S G280 A RS
AN st B Lr LA
N g8 20 _
NS Joz 1o .
89 M SJd. o £0 90 S0 ¥0 €0 20 L0 00 | S,ON HO HIAIYQ
74 017 140 S U $ 9L ESEZ bt | S.ONNIdHIAIHG
il RN A TR TR 41& A ..I..m
alalalalalaolala
g
00 HO —— | 00 HD
L0 HY —— z o 10 HO
Z0 HO) —— £ tsoAT —— 20 HO
EOHO — \_/\_ 8, Ve | Y £0 HD
o - AAA~ - o
GO HD —— 9 A 4 GO HD
90 H) — L e 90 HO
LO0HD — an G2 IMS g 6N - [0 HD
STANNYHD 5 STINNVHI
aSNIS AELE HIAIYA
89 )
€17
8 . 9 E./v £z 1
Q ZMS

AEL+ O ;H



Z dnoun
welbei(] uooauuo) JBaIQ AejeY vGL-0GE 1L

NOILIINNOD
ON

e N

8, AEL+
7 S.ONNId S.ONHOD S, 0N Nid
FSNFS  ASNIAS HIMOd M
| B S
1 8§
5 AL Gl 61 8 G2 ke 14
: Aol v e —
g Nzz gl k-
SAAA~ S g 6 2t HOLOINNOD _
AT9 —Pi- S gz8a et o
AN ALY er LA
™ 5 J g oL |
Joz w0 _
389 m NS Y, a Gt PLELZL LL OLBO SO | S.ON HD ¥IAIHA
97 1i2 €HI S [0 v 9l €61z vt ! SONNIdYIAING
- VRN TR AR TR TA ..L
g lalajgialalala
]
80 HO —— 1 W . F—— 80 HQ
60 H) — Z —— 60 HD
Ok HD i £ liuAf‘ 6L HD
Ll HY — J 8, 14 ——— 1L HD
- ~AAA— -0
Z1LHD == 4 5001 5 —— 21 HO
ELHD ——1 9 h 4 —— €1 HD
yLH) —— / Pl HD
Gl HY — 1N LZ EMS 8 Zin p—— Gl HD
STINNYHO & STANNYHD
ASNIS AE L+ HIAIMD
M8y
' vz
g L9 mm/_u £ Z 1
? ¥MS
AEL+C M
e



89

SLZ

m\.wmm/wmmw

7

IMS

AELE O
[X9]
¢ dnouny <
welBer] voNNauueY 18 ARy VGL-0GZ 1
NOTLIINNOD
ON
T ASLH
S.ONNid S.ONHD S,0N Nid
ISNIS  ASNIS HIMOJ H
i R H3Im
e e 6LBL 9 9 52 14
S A0l Zz v
g e e ﬁj
3 NN~ J HOLOINNOD
0z .+
NE'9 o s 1 ° 52490 g R
AN 1z et
S er | LM
8 8l
S Joz w1 m
v_mmm Sy, g £2 77 12 02 61 81 £1 91 | S,ON HD H3AIHA
8z 21z £HO s 1 [0 poLg st ¢yl L | SONNdHIAIEG
e S N N P . N
alalalalcjalaja
8
91 HO — ] —— 9L HD
L1 HD — z e L1HD
81 HO —— £ téATil..mEo
61 H) —— 8, N —— 61 HD
amxu!ai_émmn A g —— 07 HD
b2 HD —— 9 h 4 —— L2 HO
ZZ HO —— L —— 22 HO
ETHIY —{  $IN 67 SMS g LN F—— £ HO
STINNYHO 5 STINNVHO

ISNAS ABLS HIAIHO



¢ 40 I 133Ms ﬂ _ Y IWIE
v AN (8] €642 | @
A3H ON 1NIRAD00 ON INFON 300D | 30S

-~ NNOJYILINI G28d
HAHG AvI13H ASSY 60d
T ININNTOT
#1226 VINHO YD "INIAHL 'HY3IA000D ¥
TN SRASANLIRRUE WO - T OYH

DH SLNIMNUESNE YN TvOvd
WOk 4 S LONOCKES 40 ENINIUN DO A A1 D30T HOHM
SININNDON WIHNLO ONY SNOILYIENDZ4S TYIN
HOAL OEN NOUEYSOGHODN GO0 ONY MO TYAS
OMNIY T INIINT SO SIS0HUNG B0 (TSN I8 N0 AYN
CHY “FSHIIAT 3LYAINE k¥ O3XTTIAIG NIJE SvH
HOTETH MDY JHE D SLNIMNY LS vNvD)
“IrOYH NYHE HIHIO INOANY A8 TuN1IVINNYM
HOA 035N B0 TS JALLILTANOD ¥ MOM § SHOIL
VIO HOOS (L (35 HO TIHYS NI GO 300HM
K1 QIS0SA 1O UIEYITIH OIEN 38 DM 51NN
ATRISM YHYO IWIYHE 40 NOISSInG3d NI1LHM t
SE AT LNOMLIM LON TTWHS ONY DNt SLNINNLLS
N YNYO- OV O AHY L ItbdOld 3WY 03801050 |
NO TR w D WORHOTL JML ONY IO SIMY

FSI0ON AIVESIHIOHd

ANON:ITVIS

/‘ vi3d
uudanngg

NOHISOd T Tiv 9MG-1MS
STl I WAL

35 (b5)-

\

-3g1s TTAYHTT MO MMOHE 3JY3IHM XOHddy WIEWNN

434 (65)

14/

AW AHTUSE PSR MO T30 ST

TPSBITY HAvMIHDS AOMIWT4IY
cy Iy JILVIIONL HE 3s TTHTETY MO UIGRON TVIYIS 4WYLS dN) /ww
§ 3WvH RTEWISEY dHVLS %I ﬂm\;

£rEdk
214 € o5

@/
J

m@w

vﬁnwaqqqqaowuuqam:mqaaa;mmmﬁmmH _:_@
43y 9 muﬁz& - 499800000000500043006000000005
s 2 i IS} 44
c
209208, unb_:h: = npnownn LTy sezeeReey
% % RE
—u _Mud.aﬁ.”.u _ddaudddd Wm aduad.mdda ﬂw F‘::maum
> B Lﬂp%: enil
% m _um MPaspuwb.nPw ﬂ PEPTYTET T :.nn.oh.»b“w ﬂw»»nunn u::aqean?
< - WM FEFEEREEE u u‘ﬂ.ud.u |} EEEEEESS m EEENRTT qoﬂummu.
(O EEETREETME %ﬁmmﬁn EIRTEODIT @y
Z Nﬂu :omnbmun mUa nﬁph:u mmwmhm:nwm memngc@
oo W.w r‘wqmuqa _”34 _“auu.ﬂa FEEEEEES | E L
. gosgsenso sReReg o mnm»nuoou ETTTTIT] agep9sen
S 1 =3 ﬂ.ﬁfw a1 ©
o ﬁ .qaoluuuuus mmﬂndnwﬂuz Wq.mama%auw _duju.. O awmu:mﬁw
> *WV
[¥4) £
n Q
<
a
<
.H ua,wmophn@w £990202¢ m ecospge 2
wmrwge EEEETE EEETEEE
mmhnhnhu.n " uouhmhnw: n.un».ouuu
335w mﬂamwmad FEEEEEE
:.nbuhku g mmulm " n:.ﬂumw ?
BEFEEE EBEEEAE SEETAES
agsaLe sanspo0n mmePan
_”a.m Ma nnwd.q.w; ssEEET
2R2RIR PEEET ) g2
g
hut | B et
WYLIQ 335
AME-IMS
5274 9 (b )
(8]
o (&)
e 5w
@ ey W Q m %ﬁm&mﬁ E ® |a
. N #
@W i I .

g2/

S2d € 9

A1G



@ 40 T L3ATHS _

IWAS

\ roeler | €644 | 8

A ON IHNINND0A ON ENIO A0 375

H3aAalvig AVTIAW T WIAHDS

L INIWND00

#1226 YINHOATYD INIAHL HYIACOOD ¥
i) FLUSULINAISL YRIYO-TYIOYH

SN IR LSRN YRV DI MO S 100000 30 INIFOIBEND0R A0S H2HM SIN 3%
FANOG HIHLG QMY SNOILYIRI0dS W DINEDTL Q1N NOLETHOAUOINE 30 0Ny BiiLv(tivad
ik 1 IMEINT 40 S I504uEd O 050 38 A NG LY ONY “ISNTaX T JwAikd 1Y Q34073030
N3G Swit NOTH M ROLYABC I FhE IM1S L6 INNHLEME vRYG TYI¥E NYH L B30 INOANY
AB Feri v 4nNyr 03 QIS0 B0 3TNN05 AL IEN03 ¥ wORs SNOOYIOND TS 0L
QICN B Leve Ny B0 3100 K GIS0TISIA 20 3ISY Y (350 39 DN SLNINAY ! ¥NYE
Y OVE 0 NONSSIE Ja N ILLRIM ST T YT LOCHIM EOR YIWHS Oy Jre SINIWIELSHE YYD
ST Dwks D1 ABY 1 MO IEY 03O 135S NO TN T vLvd WIRRHD 31 JHE AN ENIND0T Sing

FOIION *Ev 1 1ga0sd

SNOT L3NNG HaM0d 3%

TOM NId "OM NId ‘OM NId | CON NId AdAL
NHNL3Y AET | NHNL3Y AG AET+ AGH 31
i 9
gt Z FPES L
a a1 GEES v e
2] £ cESTRg
] o HBETS 2
Zr . BEE
[+ ¥ E7ELOHr L €Y _0F
oF [+FL CFSIHE £ PET
[ ¢33 €0B8d =3 =1
T e
' ! ‘§30
P ! AN LSIHDIH
1 BEE 1
1 aan A [ [s35e]
s jed $ [ ]
1 v i
X Z 1
! ! GNS
1 t EdL
1 QHNOHS Of 4 =5
| 1
' 1
¥

QAT E ALVS Q35ONN

UFIAINEAS ISIMUBHLIG SSITWN A00T

aN NHETBED 1

- e nzy
aN NNITEG
i WA
anM EELEENS
—— e s08
aN BV
vozE

an’ CAge!
I g+ ¥
ON BV
e - veg
Tt 593,
azz
ANTTTTTTTTENT
il IFE
O R IEYaETT
P— 1/ vsE
on BEEEEE]
avi

o ) EEEECE SN

AN T REYGE ."
aMTTTE Y 4G TN

3 !
an THvasUME T

A4S ISIMUZHLO SSTTINN [STLON

¥OT R GOYHYIOHDTW NI 3uY SINTOVA BOLIOVAYD T

TXZT TR SWHO NI 3wV m!IDS.rmT HOLSIS3W "2

grRgT™

TNOTLIYHNS L ANGD H3ETMS BHOd4 IVONYW Ol mwnumA“.mmV
‘g3SN ST ATNENS HMd TIWWNHBLXA Ny 4T TM m%immﬂwﬁ

! azE VEE

33 'V

(QNDY

DE VE

AGE
a9 oL
2o
j+)
AET

M>mﬂ+

AETY

ToO
QTD-£D SD-ED T

HWaMgd Ouved

Num w2

1
I
!
i
t
I
£
¥
-
1

081

a8z vas
agz ved
3L VLT
3l vETL
JOT w0t

o T=T 41

o]
o
ks
-
iy

DOE YOE
ot ST AR 4T

du

A0 Leva



% 40 2 133HS _ ....... T 3wos
PEETER CoTT T
1 FN ! P
E
Y . €61 g | !
Al ON INIANG0OA ON N3 3000 ] 375 | o e _
- e !
- HGE pichd 1
: ; £z £7 H
i xmmmm.m GEE e 2 i i
S » aesn -
[(isHge™>! GEE 40002 B BL T YR R AT ' o
: 93 = Bt i
@ v ‘o _ - _ HGE ot G ot TS5 T
€z £ ot
I owot SIGE I T R
toEeZ [oF HGL HGT ¢ i
i i €2 £z X \
i v v |
| : . BEE
1 ; - vz
H ! k4
. AS+ ' L e = o F N = I A .
: 13530 GuvoEB ” =} G HEE AT
D e o o e e e e m e e e m e ,.....||l!11\1.§.|.l||.ls.=]v\\l,[:|.||l:a.:4_
i HGT van
. ¢ EZ
e e i - 1 vE
e
! sEISIrL X : v °
R — S— o
h HEGET S (SN cje o} J A+ °
: i tA 8 ! ! o 0EE
: - v L AL ! ag 1T S—
. b N 4 — 2 i v S HHEH /B0 TT Ha LE LA
¥ : i : or T
" : y gaog s ] 7Y 28y |
Be 8 o :
! ” : [0 F N3 o0 |5t
i Bl [+ 34
X I e O By 1 - A g+ Ve
_ B5E15IEL i M vE Iz a9t
\ i N )
_ onTE g B4 2 PorUEsnE i 1 e -
: N LR A SrEyovsos ! ‘ i
; BEISTIPL AN e B Ve evs "
R— 629 D = CEG ! e
(6 oo [SOESEM R — ! '
(v 9oy [NOHTATH 18 FGyEi ! Lo S A
e a4} ! vEE
[}
15 ad) o LTS =P fei= e I ¢ e
(v 9d) 8% tv] — i
(€ B v v : var
A-1s - H
H
: Tl
HNTIOGII0 SSIWOOY auvon i A0 ruvd
) A S P _
NS L L
i i 1 " (& "r Egd
" o !
1 e BV BRIV L EeZg I L | '
i
i g2 [T o l !
81 SOWOHG T4 !
_m a1 9% PETaRtus T _w o !
, : ; 2 i -
; s e DA RE | s vig  vve [rr—an : T - :
X e €2 EvE EAg  EVE i
S zve gva 2l g 1ziz vz isi—5S ; L1 L -
' mmw L] %az  ive bk L1 TxE  fvE £Y Mn 1} ¥ _ W
i e & 1 vAal  pvy YAz A I €D '
g & vl
i mmmm ot EAL EVE .gmi — sElexy  eve b2 L 1¢] J ] T \
v BN ¥ E] ED i 5] T !
! R 5r) 2% Fiiiw g1 A SYERE & T an T
i
! ik 5 EA Eli IR za i 76 ; X
H in [=g] \ t
1 i AL+ !
! ! !
1
i ! i
1
e N ! 1 !
[ EA Kl : ; !
' ) ] i vaator ASSY |
G v end) : SHTAaME NG vivi g ” St yg, 31A8 g OuV0H s
1 P t




§ 40 F 133Hs _ T V08 B
mm&.ww m $5280
AZb ON LNINNS00 "ON LN3G 3000 | 3718 oy e
el N W
S21,
Fo 3
[
o
201D e OAu
Q0N [E N
GOHT EET
yOHI e 7
EoHT _tED
EOHO T & °
Tong _Ga
oD o
on BETY
gl ¢ 9] g6 v g 2~ o T o
bl T R R A T T o 8%
i e
E 2N TG °
" e N N W 5 " FA TSI A N
! L. i agHa P
Ten ! Lo 1 S0H 9t 00
s L - | FOHD T € o
il EOHD 158 PN
1 1] bt ZONa 2 o
: ;simw JiT _.,Orw v i [
2 ol [2leviso 1] 3
L ettt (ﬂm\
3
T 4
' ]
1 1
EE— 1 1
v f HOY 1
. 3 v
HOF 1 N SUR—
iz |
T iRlpiey el
-1 TEngENTIN
QPEAHE L BYQ FAO0 ENT
TA IV o
gh  BY g 53 1n0 ENI py—
€A EV G-dI0 MG
vA vV S g g g gyd LD ENT ¢
E] ] g T —t ¥ w .....
2Py ] - [F1 3 faman - BYY VIO PNI g BE
van £ 4 v ; 3 . a7
by E ET | o LT T P SAn0 SNI 57 [ 533
X 2 S 3 J— ZF
OU2oHYL g, “w 15 o w , g7 91n0 BN gt [ £
A [4 ="
9 Day &t Ty i bl mp LLNG LNT [ I 2
t HOQT g TUTRE : ] E]
e G FA YV g L sz, 5 81N0 BNI pg—
ST B T -
S5-5q 2+ ev i ] WD ONS g AN
28 E 4 A TV TTTTTTER le.ﬁ
EEh]
wi o] \
8 i LG
i 13
1 wa 9 1
1 €17 1
L3 B T D B J— |
Zod
olyizer
19121414 141418
wgiarlela)e
Bdlt mS
ZMG
M ATIHO -




s Jo ¥ 133Hg _ale,i JWos

v | FGBLEY | 612 | © iy

‘A3d ON INBWNO0A "GN LNAdI 3000 EVit]
gEEH
N e
on TEE
[
L
¥
- o
o
ST e
yIHD 0t {0
et EEl
AL o
TEh el
GTHI 2] o
By 68 o
BOHD o
jol ] GT
AEERREER 3 °
I B B e o S B o
; ” N TBElD
N TG
> &= A g ak;  Slolizleirle GEH 25
i : HEdEEE AT
Zud b 3l | _:fswlk ttttt 7 : ETHD 3 I
i ! i = =10
1 P! HBg | Sl HNYE
s B by __ TLZ ¢ TIHD T o
EPAN Slojt el jsh e o A ) SO 10
(zad [NOHT AT TieltfcfEfe sizjalrelzi Zr
3
Y S 5 -
i X -
! 1
b { e
o t PrER
i 9z | i
HOY i l]-d4 | N
T2 913 1]
t Tiejelalap e
ASH _YEOHENTO (2o
QrEimrs mll-ﬂflcm.zwwm,@_
. tA TV gEq FLne NIy
\a\l;w\aslls.w.mo oLy IM!Lmsilllési_. T E—— E4BLOHY L \_ (row
- —Feq E4 EV g B-d10 MS ©10 by i
e YA PV g pom s — g ¢ 00 ENE g WIAD gy ~ NHNT A TE]
— M 1] 19 £] i ~ 1 =
ss,.,miﬂm mz_.la\/\/‘ B 5 - 3 M et ving pNI v 1 88 BOG ST Ta08
VTR N2 v 3 T L8 L0 iy RS
4 = 2 I FTd BLNO SNI g 251 e6 90 bei-Eag
e % & E ﬁ _ e e
opzonr. t : g 9106 9NI by t [ St vo  vo et o5Ey
QeI e 5 & el 1 i £0 marm FTEk}
9 PEt w & 1= I8 gy £2N0 LWLy 5189 EQrgsgs
o NOOE 1 ENE _ ; - o FAL] Aol
\mwfémum eAoEY Z L_ L%y - t3d 8100 BNI [ oTn
i -H 2A B2Y¥ Q e T e T T s [NT I SR
mulgmi,mla v SvlE FEj W oM g @
3 3 T EATH)
ATt -
] Pl =] ieheg oy ted 14
e i -3
i I
1 He 3 |1
| vsZ 3 ,
(I S IS O I O 0 AR
t2ad)
Bilizierisla
g
als/imcirieit
-d10 M gmmmamm UE
vms I N&
aiottlzleivlslal
tleis|tET| T
HMQA O




S 30 E Em:m~ _as TOFIOS m.\v.M
Lol el
“t
v €61z | 9
P "ON INFWASEGA "ON EINIAI 3000 | 3215 va o [mﬂ\&w:
i 2 v 1 =+
>m«+0§\46\/\0‘w‘;{\d& i % i,
T4 . G 229
b1 o -
Z2H0.0 o
TEHD LSt I
CEHY & o
BYH & o
BThy 6 o
£iHd 0wl
STHD o
oH TEE L,
Bl ¢| 9 s v{ g 2 ¢ BRIV o
I S T TR I A Y B oN THET ]
) P aN TG o
VA A& - t Bolikkrs ESHI LT
gun ! \ Buigiag 220 v o
t y ST T feRg gt |
b e P i SN o
t 1 H Ha' 9 BTH o
M I B N T Yz gYAS 2 {2
2 Blot Ekrisie e m“nw ;(u\\
Hiisiiitag gl plsivieEit er
¥
IO 1
1 -
I
I i
I 1
3 1 sHeg |
i 8Z
HOT - _O L2 Y |
LE foizflkelrielz
AG+ YEORZNN
Sregnr s gid TINO TNT by
< A EL2LIHV L
7o aid 7T FH0 ENI —— " b l_l (Zad)
Mn Ay 8-dI MS 57 €400 ENT [ ” HAD g S HRE A}
) N ' ] i S .
3 5 _ _ S¢ TAN0 PHT [ 1 w g 8dig ”Hmm
2 3 Z
3 3 f Fiq =400 mij _ Er§ 29 o0 MeTEEDd
2 5 2 ET 2690
2. 91N0 9Nt 2live po &
T § Bl ] H I & iro fols _Sajw
5 5 _ ARG LN 1 51 Zn  5q 4. E0OEN
[ ] Y Z S 116 vg | b oo
81N0 8Ni 2 ETTETEE
=0 Ty : H Tin
& e
[a¢] S ~ -~
s dWD aNg =
wm Eme.m o [ 4 mf—‘ c\uV
Bl @i el
1R s ==
} 1
! %8 9 |
j GTZ 1
[ERANNERE RN
S iziclvicio ;“V!l\
R (zaay CL2770105d
vlciglglv etz
(2od)
— 57 .
<IZ27o1d AN
B-dlfl MS |
amME
s9|tizier|cle
T|eiTETiT|Tir
HHMd ATIHO




491954 PC3 A3SY., RELAY DRVR, DB2S [NTHRRCONN
! RE {RACAL-CANA | d !
| DESIG 1 P/N ; DESCRIPTION FSC | MANUFACTURER'S P/N |
e e e St e |
et 1110128 ICAP, TANTA, 3.8UF. 35V, 24 PERCENT 1053987 {T355F685M035A5 i
rce p11s128 JCAP, TANTA, 6.8UF, 35V, 20 PERCENT 145337 T355F685MU35AS [
c3 1100082 ICAP, CERAM, .C1 UF 100V, 10 PERCENT 108397 IC320CTO3IKIRSCA !
e (1090862 IGAP, CERAM, .37 UF 108V, 10 PERCENT |G5387 1C320C103KIRECA |
jcs [100082 |CAP, CERAM, .87 UF 100V, 10 PERCENT {65387 [C320C103KIR5CA !
Ics itogiac |CAP, CERAM, 27C PF 1000V, 20 PERCENT 56288 1C0238102E271M [
tc? 1100082 [CAP, CERAM, .01 UF 100V, 10 PERCENT 105397 [C320C103K1RSCA !
c 11003862 Icap, CERAM, 07 UF 100V, 10 PERCENT 105387 {C320CT03KIRECA !
fce (100082 ICAP, CERAM, .G1 UF 100V, 10 PERCENT 105397 1C320CT03KIRSCA i
IC10 t1s0c8E2 |CAP, CERAM, .31 UF 1308V, 10 PERCENT 108387 1C3I20C103KIR5CA !
'CR1 231294 IDIODE ARRAY, 18P DIP, 8 IND. DICDES {56289 ETVDQGS |
ICR2 123129¢ |DICDE ARRAY, 16P DIP, 8 IND. DIODES 156288 | TND9OS l
ICR3 231284 {DIDODE ARRAY, 18P DIP, 8 IND. DICDES {56289 | TNDOCS !
[F1 1920483 |FUSE, 2A, 250V 175915  1312.602 {
Jt-u3 1891726 {CONNECTOR, C-3UB, RECEPT., 25-PIN 1C0779  [745783-4 f
IP1 1601227 [CONNECTOR, PCB, S4-PIN, SOCKET PLUG f06778  {531796-2 !
ISW1-SWE  [501689 ISWITCH, DIP. 8 POS, LOW PROFILE 71450 |207-8-LPST i
[TR1 600786 [POST, TERMINAL, MACHINE APPLIED STRIP 100778 11-87022-0 !
tTR2 1600788 {POST TERMINAL, MACHINE APPLIED STRIP [o077¢  [1-B870622-0 |
1TE3 1500788 IPOST, TIRMINAL, MACHINE APPLIED STRIP f9877¢ | 1-37022-0 f
T 1230577 '1C. 3CTAL SUFFER 127014 174L82424 !
U2 1230388 11T, JEMULTIPLEXER j27014  ISNTALST138N3 I
U3 | 230577 [1C, SCTAL BUFFER 127014 | 7405244 |
ius4 |230768 [IC, INTERFACE, DIFFERENTIAL 127074 (DS26LS32CN !
[us 230788 }1C, DECODER 104713 {SNTALS139M |
1Us 1230547 {1C, QUAD COMPARATOR 127014 (LM33IN/A-T ;
ruy 230825 1IC, CCTAL LATCH 182735 | T4HCT273 !
lua 1236771 PIC. QCTAL INVERTING TRI-STATE BUFFER [04713 [MCT4HC240N |
1Ug 1230774 1IC, TRANSISTOR ARRAY 56289 [ULN-2803A !
luto 1230825, [IC, OCTAL _ATCH 162738 {74HCT273 %
AN 1230771 I IC, OCTAL INVERTING TRI-STATE HUFFER |047%3  [MCTAHCZ40N |
fut2 1220774 {1, TRANSISTOR ARRAY (56289 |ULN=2803A !
U3 1230825 [I1C, CCTAL LATCH 102735 iT4HCT273 \
I1s 1230771 IC, OCTAL INVERTING TRI-STATE SBUFFER 10471 [MCTAMT2ZA0N !
iu1s 230774 [IC. TRANSISTOR ARRAY 155289 |ULN-28G3A g
W 1800245 | JUMPER, INSULATED 182210 [L-2007-1 ﬁ
1z 1080008 |RES NETWCRK, GPBR, 10K, 2 PERCENT, .SW {11236 {750~61-R10K !
1z rc8cee ‘RES NETWORK, 16PBR. 1K, 2 PERCENT ]112368  1781-3-R1K !
73 'CBCCT3 'RES NETWORK, 15P8R, 15K, 2 PERCENT 111235 1781-3-R15K %
tze TC80733 IRES NETWORK, CERMET, $8K, "3PgR 111338 1750-101-REBK
izs 1080072 [RES NETWORK, 16PBR, 100K, 2 PERCENT [11236  {767-3-R100K e
‘75 1085133 'RES NETWORK, CERMET, 68K, 14P8R 111238 75u—\01~R68K r
tz7 iosgoTe IRES NETWCRX, 16PAR, 100K, 2 PERCENT 111236 [761~3~R100X !
'73 1385132 IRES NETWORK, CERMET, 58K, ‘IPSR 111235 i73C-101-RE68K =
Is cegaTe "RES NETWORK, 1BPBR, 00K, 2 PERCENT 11236  '761-3-R100%
"Z10-Z1S 0 533003 IRES NETWORK, CERMET, $.8K, 1SP8R, 2PCT 11122358 1787 -3-R38K

{2231 411954 IPCB, RELAY DRIVER (UNLOABED) 121783 1411854 !
P28} 1454958 [BHISLE, VW MODULE (21793 1454898 ‘

(2731 455812 IPLATE, CONNECTOR MOUNTING 21793 1455613

£3g'8 15182%1 [SCREW, PPH, SEMS ASSY, 4-a0X.253 178188 - !

2032 511092 (HARDWARE KKIT, D=-3UE, 4-40 THD, FEMALE 189779 12058173

faz2y2 1923971 |FUSE CLIP., PC MOUNT 7541 122688
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1.2.1

1.2.2

Introduction

This manual provides the information necessary to install and operate the
Racal-Dana Model 1250 Universal Switch Controller. Section two
(Installation) provides the procedures necessary to unpack and inspect the
1250, install the intelligent front panel, install 1250 Series switch modules in
the chassis and connect the 1250 to the GPIB. Section three (Operation)
provides the command codes and keystrokes required in both local and
remote control of the 1250.

The 1250 and 1250 Series Switch modules

The 1250 Universal Switch Controller allows signals to be switched in a single
system from DC to 26.5 GHz. The 1250 Series is a general purpose switching
system designed for both manual and automatic test systems. Low level,
power, R.F. and microwave switching requirements are addressed by the
switch modules available in the 1250 Series.

The 1250 is designed for use in automatic test systems, but local control of
the switching system is supported by Option 90, which supplies an intelligent
front panel with a display and keyboard. Refer to Figures 1-1 and 1-2 for
illustrations of the 1250 front panel and Option 90, the intelligent front panel,
respectively.
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Figure 1-1, 1250 Front Panel
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1-2

Figure 1-2, 1250 Option 90, Intelligent Front Panel

Extensive software capabilities are available for use in the 1250. These
include:

Execlude Lists

The exclusion of possibly dangefous or damaging system configurations
from the configurations that the 1250 regards as valid is available via
an Exclude list.

Equate Lists

The equating together of more than one switching module to reduce
programming time, so that a command sent to one equated module is
obeyed by all of the modules equated together.

Scan Lists

A list of relays that may be entered into a Scan list that will be
sequenced through on receipt of a trigger pulse, use of the Manual key
on the front panel or the GPIB Group Execute Trigger (GET)
command.

Confidence
A non-destructive confidence check mode which can monitor the state

of all relays in the chassis o ensure that all 12350 Series switch
modules fitted to the 1250 chassis have operated as programmed.
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1.2.3

1.2.6

Power Up Recall

The automatic recalling of a switching system configuration from non-
volatile memory at power up

Test

A self-test capability to ensure that the system ROM, RAM, CPU,
backplane and switching module handshaking are functioning correctly.
This test is carried out at power up and may also be invoked over the
GPIB or the optional front panel.

Non-Yolatile Memory

A 47 location non-volatile memory for the storage and recall of
complete switching system configurations.

The 1250 is of a modular construction that allows easy removal and
replacement of all major assemblies. These assemblies are as follows:

1) Switch modules

2) Card Cage

3) Microprocessor Controller
4) Power Supply

5) (Optional) Front Panel

The signals to be switched by the 1250 are routed through up to five plug-in
relay cards installed in the 1250 chassis. These plug-in cards allow the 1250
System to be easily reconfigured as required.

The switching capabilities of the 1250 are enhanced by providing a 10-wire
Analog bus. This allows switch modules to be interconnected to expand
beyond the capabilities of each individual switching module. This s
particularly useful in configuring large switching matrices. The Analog Bus
may also be cut 1o separate selected 1250 Series modules, as required.

1-3
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132

133

1-4

1250 Series Latching Switch modules

Several of the 1250 Series switch modules are also available in latching
versions. A latching switching module will retain its configuration even when
power is removed from the 1250 chassis. These switch modules perform
electrically the same as the non-latching switch modules that they are based
on and use a similar 1250 Series option number. The latching feature is
indicated by the presence of the letter 'L’ in the option number, e.g. 1250-
L.30.

The 1250 Series latching switch modules available are as follows:

1250-L.12  Latching Relay Actuator Module
1250-1.30 Latching 20 Channel Signal Multiplexer
1250-140 Latching 4 x 4 Matrix

1250-L.52B  Latching RF Multiplexer

The command codes required to operate the 1250 Series latching switch
modules are the same as those required to operate the non-latching versions.
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14.1

Specifications

1250 Universal Switch Controller

General

Annunciators:

AC Voltage

Requirements:

Dimensions:

Weight:

Rack Mounting:

 Environmental:

Temperature
Range:

Humidity:

Vibhration:

GPIB Transfer Rate:

2 status LED indicators

3 GPIB LED indicators
16 character alphanumeric display (Option 90)

100, 115, 215, 230 VAC £ 10%
47-66 Hz (400 Hz operation also available.
Contact Racal-Dana for details.)

133.4 mm (5.25 in) High x 421.6 mm (16.6 in)
Wide x 304.8 mm (12 in) Deep

Main Chassis: 114 kg (25 1b))
Standard or reversed positions

Designed to meet MIL-T-28800C Type III, Class
5, Style F

0°C to 50°C operation
-40°C to 70°C storage

95% Noncondensing

0.013 in. double-amplitude, 20-55 Hz; designed to
meet MIL-T-28800C Type III, Class 3, Style F

10 kHz typical
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1EEE-488-1978 Standard Interface Subset Capability

GPIB
Subset
SH1
AH1

Té

Ti0

LEO

SR1

RL1

PPO

1-6

Description

Source
Handshake

Acceptor
Handshake

Talker

Extended
Talker

Listener

FExtended
Listener

Service
Request

Remote/
Local

Parallel
Poll

Applicable Capability

Complete Capability
Complete Capability

Complete Capability

() Basic Talker

(2)  Serial Poll

(3)  Unaddress if MLA

None

Complete except Listen Only
(1)  Basic Listener

{2)  Unaddress if MTA

None
Complete Capability

Complete Capability

(1) REN-Remote Enable
(2) LLO-Local Lockout
(3 GTL-Go to Local

No Capability



14.2

Option 1250-10

The 1250-10 Breadboard module is designed to allow the user to create
custom circuits and incorporate them under switching system control. Forty
square inches of surface area are provided for user implementation of -
designs. Fused +5V and +13 V DC supplies are provided and LEDs indicate
the status of each supply. Latched inputs and outputs interface to the system
backplane to allow programming via the GPIB.

Specifications
1/0 Characteristics

Power:

Interface to User Circuitry:

Inputs:
Outputs:

‘General

User Connector:

Breadboard Area:

Mounting Holes:

Maximum component height:

Maximum lead length below board:

+13V DC+ 10% at 1.7 A (Fused)
+5VDC+ 10 % at 1.7 A (Fused)

24 LS - TTL Compatible
24 LS - TTL Compatible

Quick Disconnect screw terminal
(1250-80)

40 square inches
0.1" spacing
0.5"

0.062"
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Option 1250-12
Description

The 1250-12 is designed for general purpose signal switching and actuation
of external devices. Each channel switches up to 2 amps and 250 V dc or 250
V rms. Relay contacts are monitored to provide user selectable confidence
checking. Fach channel provides mounting holes to allow the addition of
shunt and series elements such as arc suppressors, filters, etc.

Modet 1250-12. Ten independent raiays, Qne channed ia shown, with
provialon for additien of serias and shunt siements.



Specifications
Switch configuration:

User Connector:

Maximum Switchable Voltage

(Terminal-Terminal or Terminal-Chassis):

Maximum Switchable Current per channel:

Maximum Switchable Power per channel:
DC Performance
Differential Thermal Offset:
Path Resistance:
Isolation (40° C, 50 % RH)
Open Channel, channel-channel:
Channel-Chassis:
Hi-Lo:
AC Performance
Capacitance
Open Channel:
Channel-Channel:
Channel-Chassis:
Hi-Lo:
Bandwidth, (-3 dB, 50 ohm termination):

Insertion Loss, (50 ohm termination):

Crosstalk, (50 ohm termination):

Switching Time:

Ten DPST

Quick Disconnect screw
terminal (1250-80)

250 VDC, 250 VAC RMS
and 350 VAC pk

2 A DC or rms

60 W DC, 500 VA AC

< 3 p'V per channel,

200 milliohm at 2A

>10*" ohms
>5x10'° ohms
> 10" ohms

<5 pF
<5 pF
<15 pF
<10 pF

20 Mhz

<20 dB at 100 kHz
<25 dB at 1 MHz
<0.5 dB at 10 MHz
<-75 dB at 100 kHz
<-60 dB at 1 MHz
<-40 dB at 10 MHz

< 19 ms / channel



1.4.4 Option 1250-14

The 1250-14 Digital 1/0 Module provides 16 digital input/output lines for
the generation of control signals, digital stimulus and the input of digital
responses. Data can be manipulated in a byte or a word format. The module
memory supports storage of up to 127 16 bit words or 254 8 bit bytes for
input or output operations. Five input/output control modes are available:
two static modes, two strobe modes and one full handshake mode.

%i-
::]D AN A
H%;gshake é *
nirol
Registers s AN 5 \ Handshake
°d :)D é . Lines
To — (
Digitat
Backpiane
L< - IR
/0 Data
Latches
o ‘and Control
Lagic
[asm— . ._Q__

b4

§\_p—0 E/O Lines

one of 16}

1-10



Specifications
User Connector:
1/0 Lines:
Data Rate:
Qutput

V. (High):

Low):

(Max):

out
Iow

Input

Vin (High):
V,, (Low):
V., (Max):

Handshake Lines:

Output Characteristics:

out (Fligh):
{(Low):

OUt

Input Characteristics:

V,, (High):
V. (Low):
V,, (Max):

40 pin DIL

16, each fused

Static to > 1 kHz

> 24V at 8 mA
£ 0.4 V at 126 mA
125 mA at V, (Low)

2.
0

leA [\

o0v
4V
DC (line to chassis)

(8]

24 V at 400 u A output
0.5 V at 2 mA output

NIV

IA A IV
ot
oo
<

1-11
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Option 1256-15
Description

The 1250-15 Relay Driver Module is designed for applications where 1t 1s
necessary to locate relays externally. Each module provides 20 current sink
output drivers and 20 high impedance sense inputs. Sense feedback circuitry
supports confidence testing for these external relays. An internal + 13V supply
is available as a source for relay coil currents. External supplies up to +40V
may also be used.

Driver
C Qusput

Sense
Input

/N




Specifications

User Connector:

Maximum Voltage at Qutput Driver

Off:
On:

Maximum Current;

Per Driver:
Per Module:

Number of Channels:

Sense Input Voltage

Relay OFF:
Relay ON:

Sense Input Impedance:

Internal Supply:

Quick Disconnect screw

terminal (1250-80)

350 mA
3A

20

9-40V
0-16V

150 kn

+13 V at 1.7 A (Fused)

1-13
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Option 1250-16
Description

The 1250-16 is designed for general purpose multiple line switching up to 10
MHz. Each channel switches up to 2 amps and 250 V. Relay contacts are
monitored to provide user selectable confidence checking. Separate isolating
relays allow 10 lines to access the Analog bus. The 1250-16 is configured as
five channels to a common bus, with fifteen lines per channel, twelve of which
are switched. Jumpers at the relays allow for user reconfiguration.

} To anaiog bus
via isolating relays
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Specifications

Switch configuration: Five channels, twé!ve lines
per channel, switched to a
common 12 line bus.

User Connector: D-type subminature
Maximum Switchable Voltage 250 VDC, 250 VAC RMS
and 350 VAC pk
Maximum Switchable Current: 2 A DC or AC rms
Maximum Switchable Power: 60 W DC, 500 VA AC

DC Performance

Path Resistance: ‘ 600 milliohm at 2A DC
AC Performance

Bandwidth, (-3 dB, 50 ohm termination): 10 Mhz

Switching Time: < 10 ms

1-13
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Option 1250-20
Description

The 1250-20 Power switching module provides switching for AC or DC power
supplies and current sources. Switching networks may be configured from the
ten independant DPST relays provided. The 1250-20 switches up to 8 A at
250 VAC rms or 5 A at 48 VDC. Relay contacts are monitored to provide
user selectable confidence checking. Each channel provides mounting holes
to allow the addition of shunt and series elements such as arc suppressors,
filters, etc. A fused + 13 V DC supply is provided for driving external relays.
Separate connections to both sides of the relay allow each channel to function
independantly or to be configured as custom networks.




Specifications
Switch configuration:

User Connector:

Maximum Switchable Voltage

Maximum Switchable Current (DC or AC rms)

Per Terminal:
Per Channel:
Per Module:

Maximum Switchable Power
Per Terminal:

Per Channel:

Per Module:

DC Performance

Path Resistance:

AC Performance

Bandwidth, (-3 dB, 50 chm termination):

Switching Time:

10 DPST

Quick Disconnect screw
terminal (1250-80)

250 VDC, 256 VAC RMS
or 350 VAC pk

A
A

L2 00 LN

0A

150 W DC, 1250 VA
240 W DC, 2000 VA
900 W DC, 7500 VA

150 millichm at 5A DC

20 Mhz

< 15 ms

1-17
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Option 1250-30 Series
Description

The 1250-30 Series Scanner/Multiplexer Switch modules are configurable as
a 20x1 two wire or two 10x1 two wire multiplexer networks for use at up to
20 MHz. For larger multiplexers or scanners, the analog bus may be accessed
via a separate relay. Relay coil currents are monitored to provide user
selectable confidence checking. Each channel provides mounting points to

allow the addition of shunt and series elements such as arc suppressors,

filters, etc.

The 1250-30B Scanner / Multiplexer provides either one 1 x 20, two 1 x 10
or two 1x 5 and two 1 x 4 two wire multiplexers for use at frequencies up to
20 MHz. All configurations are user selectable. The 1250-30B allows the
automatic connection to each channel of a user specified termination when
the channel is open.

The 1250-30C Scanner / Multiplexer provides either one 1x 20 or two 1x 10
one wire multiplexers for use at frequencies up to 20 MHz. All configurations
are user selectable,

The 1250-30D Scanner / Multiplexer provides either one 1x 20 or two 1 x -

10 one wire muitiplexers for use at frequencies up to 20 MHz. The 1250-30D
supports applications where regular calibration is required without removal
of instruments fron the system. All configurations are user selectable.

Ry 0 oo T 6—0
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R 17 Model 1250-30 o--—@—o = Com :
Do 02 P
T 03
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b 08 Model 1260-308 Hg}m_—o = Com v
COM ¢
R S oot "
. ! ]
' i 08 : i Ax
To Anatog Bus & o8 Provision for terminating
“‘—®——9 resistor when channel is open
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Scanner / Multiplexer Module Model 1250-30B Specifications

Maximum Switchable Voltage

(Terminal-Terminal or Terminal-Chassis):

Maximum Switchable Current
(DC or AC rms) Per Channel:

Maximum Switchable Power
Per Channel:

Per Module:

DC Performance

Differential Thermal Offset:

Path Resistance:

Isolation

Open Channel, Channel—Channel:‘

Channel-Chassis:
High-Low:

AC Performance

Capacitance
Open Channei:
Channel-Channel:
Channel-Chassis:
High-Low:

Bandwidth (-3dB):

Insertion Loss (50 Ohm Termination)
100 kHz:
1 MHz:
10 MHz:

Cross Talk (50 Ohm Termination)
) 100 kHz:

1 MHz:

10 MHz:

Switching Time:

250 VDC or AC rms, 350
VAC Peak

2A

60 WDC, 500 VA
60 WDC, 500 VA

34V per channel

300 millohm at 2 ADC

>10""ohm
>10" ohm
>10"'ohm

<10 pF
<10 pF
<125 pF
<20 pF

20 MHz (50 ohm termination)
<0.20 dB

<025 dB
<1.50 dB

-70dB
-55 dB
-36dB

10 mSec per channel

i-19
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Scanner / Muitiplexer Module Model 1250-30C Specifications

Maximum Switchable Voltage

(Terminal-Terminal or Terminal-Chassis):

Maximum Switchable Current
(DC or AC rms) per Channel:

Maximum Switchable Power
Per Channel:
Per Module:

DC Performance

Differential Thermal Offset;

Path Resistance:

Isolation

Open Channel, Channel-Channel:

Channel-Chassis:
High-Low:

AC Performance

Capacitance
Open Channel:
Channel-Channel:
Channel-Chassis:
High-Low:

Bandwidth (-3dB):

Insertion Loss (50 Ohm Termination)
100 kHz:
1 MHz:
10 MHz:

Cross Talk (50 Ohm Termination)
100 kHz:
1 MHaz:
10 MHz:

Switching Time:

250 VDC or AC rms, 350
VAC Peak

2 A

60 WDC, 500 VA
60 WDC, 50¢ VA

3 1V per channel

300 millohm at 2 ADC

>10""ohm
>10'" ohm
>10""ohm

<10 pF
<10 p¥
<125 pF
<20 p¥

20 MHz (50 ohm termination)
<0.20 dB

<0.25 dB
<1.50 dB

-70dB
-55 dB
-36dB

10 mSec per channel



Scanner / Multiplexer Module Model 1250-30D Specifications

Maximum Switchable Voltage

(Terminal-Terminal or Terminal-Chassis):

Maximum Switchable Current
(DC or AC rms) Per Channel:

Maximum Switchable Power
Per Channel:
Per Module:
DC Performance
Differential Thermal Offset:

Path Resistance:

Isolation

Open Channel, Channel-Channel:

Channel-Chassis: ) :
) High-Low:

AC Performance

Capacitance
Open Channel:
Channel-Channel:
Channel-Chassis:
High-Low:

Bandwidth (-3dB):

Insertion Loss (50 Ohm Termination)
100 kHz:
1 MHz:
10 MHz:

Cross Talk (50 Ohm Termination)
100 kHz:
1 MHz:
10 MHz:

Switching Time:

250 VDC or AC rms, 350
VAC Peak

2A

60 WDC, 500 VA
60 WDC, 500 VA

3 ¢V per channel

300 millohm at 2 ADC

>10""ohm
>10' ohm
>10"ohm

<10 pF
<10 pF
<125 pF
<20 pF

20 MHz (50 ohm termination)
<0.20 dB

<0.25 dB
<1.50 dB

-70dB
-55 dB
-36dB
10 mSec per channel
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Option 1250-35

The 1250-35 Scanner / Multiplexer Module is a user configurable switching
module that may be configured in eight different configurations for use at
frequencies up to 3 MHz. These are :

D Eight 1 x 6 two wire scanner / multiplexers
2) Four 1x 6 four-wiré scanner / multiplexers
3) Four 1 x 12 two-wire scanner / multiplexers
4) Two 1 x 12 four wire scanner / multiplexers
5) Two 1 x 24 two-wire scanner / multiplexers
6)  One 1 x 24 four-wire scanner / multiplexers
7 One 1 x 48 two-wire scanner / multiplexers
8) One 1 x 96 one-wire scanner / multiplexer

Refer to the section on 1250-35 Module Specific Syntax in Section 3 for
instructions on how to select the 12506-35 configuration.

In most of the above configurations the 1250-35 may be user configured o
access the 1250 Analog bus. The Analog bus allows internal expansion for the
configuration of larger scanner / multiplexers than the 1250-35 may achieve
alone.

*

The 3 MHz bandwidth specified for the 1230-353 1s a worst-case
specification. Unterminated stubs on the signal paths are the cause of the
band-limiting effects that reduce the bandwidth to 3 MHz. The 1250-35 is
useable above 3 MHz in the other configurations available.




1250-35 Inputs and Outputs
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Specifications

- Maximum Switchable Voltage
(Terminal-Terminal or Terminal-Chassis):

Maximum Switchable Current per channel:

Maximum Switchable Power per channel:
DC Performance
Differential Thermal Offset:
Path Resistance:
Isolation
Open Channel, channel-channel:
Channel-Chassis:
Hi-Lo:
AC Performance
Capacitance
Open Channel:
Channel-Channel:
Channel-Chassis:
Bandwidth, (-3 dB, 50 ohm termination):

Insertion Loss, (50 ochm termination):

Crosstalk, (SO_Ohm termination):

Switching Time:

110 VDC, 125 VAC RMS
1 A DC or rms

30 W DC, 62.5 VA AC

1A

4 1V per channel,

1a

A

> 5x10% o
> 5x10%
> 5x10%

<5 pF

<10 pF

<100 pF

30 Mhz

<.25dB at 1 MHz
<-90 dB at 10 kHz
<-70 dB at 100 kHz
<-50 dB at 1 MHz

< 2 ms / channel (typical)
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Option 1250-40

Deseription

The 1250-40 Matrix Module supplies a two wire 4x3 signal switching matrix
for use at up to 10 MHz . The Analog bus allows internal expansion for the

configuration of matrices of up to 4x25. Relay contacts are monitored to
provide user selectable confidence checking.

To
Quick Disconnect Terminal

To

Quick
Disgonnect
Tatminal

R

% R

" The 10 MHz bandwidth specified for the 1250-40 is a worst-case
specification. Unterminated stubs on the matrix signal paths are the cause of
the band-limiting effects that reduce the 1250-40 bandwidth to 10 MHz.
Choosing the longest path length possible for a signal will reduce the length
of these unterminated stubs and also reduces the band limiting effects that
they cause. This allows the 1250-40 to be used above 10 MHz.




Specifications
Switch Configuration:

User Connector:

Maximum Switchable Voltage:

4x5 two wire matrix

Quick Disconnect screw

terminal

250 VDC, 250 VACRMS or

350 VAC pk

Maximum Switchable Current (DC or AC rms):

Per Channel:
Per Module:

Maximum Switchable Power
Per channel:
Per module:

DC Performance

Differential Thermal Offset:
Path Resistance:

Isolation at 40 °C, 50 % RH
Open Channel, channel-channel:
Channel-Chassis:
Hi-Lo:

Capacitance
Open Channel:
Channel-Channel:
Channel-Chassis:
Hi-Lo:

Bandwidth, (-3 dB, 50 ohm termination):

Insertion Loss, 30 ohm termination:

Crosstalk, 50 ohm termination:

Switching Time:

ZA
8 A

60 W DC, 500 VA AC
240 W DC, 2000 VA AC

< 3 uV per channel
300 milliohm at 2A DC

>10' ohms
>10'° ohms
>10"° ohms

<10 pF
<10 pF
<75 pF
<15 pF

10 Mhz

<20 dB at 100 kHz
<30 dB at 1 MHz
<3.00 dB at 10 MHz
<-70 dB at 100 kHz
<-50 dB at 1 MHz
<-30 dB at 10 MHz

10 ms / channel
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1.4.11 Option 1250-40B
Description

The 1250-40B supplies a four wire 4x5 signal switching matrix for use at up
to 10 MHz . Relay cotil currents are monitored to provide user selectable
confidence checking. Access to the analog bus is provided by the addition of
jumper wires.

To
Quick Disconnect Tatmnal
WW
9

|

Ta

Quick
Disconnect
Terrminal

[r30 ]
& 50

alog
-]

|

e T

Lo

o
ERR
e W W,
e ]
]

O

[

Qe Ty

!

Omrmsiiiioe)

\;i\o“—o
o——o!“o—mmo

" The 10 MHz bandwidth specified for the 1250-40B is a worst-case
specification. Unterminated stubs on the matrix signal paths are the cause of
the band-limiting effects that reduce the 1250-40B bandwidth to 10 MHz.
Choosing the longest path length possible for a signal will reduce the length
of these unterminated stubs and also reduces the band limiting effects that
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they cause. This allows the 1250-40B to be used above 10 MHz.

Specifications

User Connector:

Maximum Switchable Voltage

(Terminal-Terminal or Terminal-Chassis):

Maximum Switchable Current per channel:

per module:

Maximum Switchable Power per channel:
per module:

Thermal  Offset:

Path Resistance:

Isolation

Open Channel, channel-channel:
Channel-Chassis:
Hi-Lo:

Capacitance
Open Channel:
Channel-Channel:
Channel-Chassis:
Hi-Lo:

Bandwidth, 50 ohm termination:

Insertion Loss, 50 ohm termination:

Crosstalk, 50 ohm termination:

Switching Time:

Quick Disconnect screw

terminal

250 VDC, 250 VAC RMS
and 350 VAC pk

2 ADC,2A ACRMS
8 A DC, 8A AC RMS

60 W DC, 500 VA AC
240 W DC, 2000 VA AC

< 3uV per
differential

channel,
3060 milliohm at 2A DC

>10'° ohms
>10'"" ohms
>10" ohms

<10 pF
<10 pF
<75 pF
<15 pF

10 Mhz

<20 dB at 100 kHz
<.30 dB at 1 MHz
«3.00 dB at 10 MHz
<-70 dB at 100 kHz
<-45 dB at 1 MHz
<-30 dB at 10 MHz

10 ms
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1.4.12 Option 1250-45
Description
The 1250-45 supplies a two wire 4x12 signal switching matrix or it may be

configured in the factory as two 4x6 matrices, for use at up to 10 MHz. Relay
coil currents are monitored to provide user selectable confidence checking.

TFEEEEE EEEE
EEE A e s s
EE e e e e
CECA A AT AT O ararararare

" The 10 MHz bandwidth specified for the 1250-45 is a worst-case
specification. Unterminated stubs on the matrix signal paths are the cause of
the band-limiting effects that reduce the 1250-45 bandwidth to 10 MHz.
Choosing the longest path length possible for a signal will reduce the length
of these unterminated stubs and also reduces the band limiting effects that
they cause. This allows the 1250-45 to be used above 10 MHz.
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Specifications

User {onnector:

Maximum Switchable Voltage

(Terminal-Terminal or Terminal-Chassis):

Maximum Switchable Current per channel:

per module:

Maximum Switchable Power per channel:
per module:

Thermal  Offset:

Path Resistance:

Isolation
Open Channel, channel-channel:
Channel-Chassis:
Hi-Lo:

Capacitance
Open Channel:
Channei-Channel:
Channel-Chassis:
Hi-Lo:

Bandwidth, 30 ohm termination:

Insertion Loss, 50 ohm termination:

Crosstalk, 50 ohm termination:

Switching Time:

Quick Disconnect screw
terminal

220 VDC, 250 VAC RMS
and 350 VAC pk

2 A DC, 2A AC RMS
8 A DC, 8A AC RMS

60 W DC, 125 VA AC
240 W DC, 500 VA AC

< 3uV  per
differential

channel,

300 milliohm at 2A DC

>10'° ohms
>10" ohms
>10'"® ohms

<80 pF
<30 pF
<200 pF
<100 pF

10 Mhz

<.20 dB at 100 kHz
<.30 dB at 1 MHz
<3.00 dB at 10 MHz

<-70 dB at 100 kHz
<-45 dB at 1 MHz
<-25 dB at 10 MHz

10 mg.
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Option 1250-50

Description

The 1250-50 RF Multiplexer Module provides four 1x4, two 1x9 or one Ix17
multiplexers for use at up to 200 MHz. The addition of user installable BNC
connectors allows two 1x5 and two 1x4, one 1x10 and one 1x9 and one 1x19
multiplexers to be configured. Relay contacts are monitored to provide user

selectable confidence checking.

Channei Channel
20 0™ G o oo 00
4 [N S, i S— [ B e N 12
22 o—-w--o’/ O M\O-—O 0z
230——a” 0 o O——0 63
20— ¢ o | DA N 04
COM20m = = ==~ < &
COM30~ e e 1/ ;/
0 L 1 a»-«mo\o-h———a 10
3 0——</Om"~" D S N 11
32 e’ 0% e e 12
33 O Qs bl Oy 13
34-0——0/ [ S— —--o\o-a--o 14
Modei 1250-50
*Reqauires an additional connector.
Channei Insertion Loss vs. Frequency
OdiB mw [
-1dB \
2 -2dB ™, :
k: \"'%- ‘ Typicai
5 -3dB ",
= Specified X ™~
[+
£ .ae8 M,
et \
-60B i
¢] 200 MHz 400 Mz
Frequency



Specifications
User Connector:

Maximum Switchable Voltage
Signal - Signal Ground:

Maximum Switchable Current Per Channel:

Maximum Switchable Power:

DC Performance
Path Resistance:

AC Performance

Impedance:

Bandwidth, (-3 dB, 50 ohm termination):

Insertion Loss, 50 ochm termination:

Crosstalk, 50 ohm termination:

Isolation { 50 2 termination)

BNC Plug

200 VDC, 200 VAC pk
5 ADC, 1A AC pk

10 WDC, 10 VA, 10 W RF
into 50 0

< 500 milliohm

500

200 MHz

0.5 dB typical at 100 MHz |
<-75 dB at 10 MHz

<-55 dB at 100 MHz
<-50 dB at 200 MHz

10 MHz: < -55 dB

100 MHz < -40 dB

200 MHz < -35dB
VSWR (50 a termination) < 1.5:1at 100 MHz
Switching Time: < 2 ms
{2t Gprovmns  Fred  Tooe g e
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Opticens 1250-51A and 1250-51B

Description

The 1250-51A RF Multiplexer Module supplies two 1x4 or one 1x9
multiplexers for use at up to 500 MHz. The 1250-51B supplies four 1x4, two
1x9 or one 1x17 multiplexers and is also for use -at up to 300 MHz. Relay coil
currents are monitored to provide user selectable confidence checking.

Insertion Loss

Channei
20 Crrererernsy

210——*0//hhmmw
22 o—-—-—o/o——-«.
23 O™ O

240--—-—-0/0——:

300-—-—-«0/0—4

3 Q——----/OM-

320—-——0/0—-_-

340——0/%»--

Modei 1250-51A

Modael 1250-518

Channel Ingertion Loss vs. Frequency

Model 1250-51A uses
channeis G0-14 only.
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| Specifications
User Connector:

Maximum Switchable Voltage
Signal - Signal Ground:

Maximum Switchable Current Per Channel:

Maximum Switchable Power Per Channel:

Maximum Voltage, Signal Ground to Chassis:

DC Performance

Path Resistance:

AC Performance

Impedance:

Bandwidth, (-3 dB, 50 ochm termination):

Insertion Loss, 50 ohm termination:

Crosstalk, 50 ohm termination:

Isolation ( 50 1 termination)

VSWR (50 0 termination)

Switching Time:

BNC

30 VDC, 100 VAC rms
2ADC 2Arrms |

60 W DC, 60 VA, 60 W RF

into 30 0

52 V DC or peak AC
£ 600 millichm at 2 A

500
500 MHz

< (.5 dB at 100 MHz,
< 1.0 dB at 250 MHz

<-100 dB at 10 MHz
<-90 dB at 100 MHz
<-60 dB at 500 MHz .

-70 dB at 10 MHz
-60 dB at 100 MHz
-50 dB at 500 MHz

iA AN A

1.2 : 1 at 100 MHz

< 10 ms
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Options 1250-52A and 1250-52B

Description

The 1250-52A Multiplexer Module provides two 1x4 multiplexers for use at
up to 1 GHz. The 1250-52B Multiplexer Module provides four 1x4

multiplexers for use atup to 1 G

Hz. Binary tree configurations are employed

to avoid unterminated stub effects that would otherwise limit the bandwidth
of the modules signal paths. Unused paths are isolated and grounded to
reduce the effects of radiated and conducted noise. Relay coil currents are
monitored to provide user selectable confidence checking.

Channel

COM3

coMz

o i a1 o 0 o o O "
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2
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=
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Model 1250-52A uses
channels 00-13 only.

Modei 1250-52B

Channel Insertion Loss vs. Frequency
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Specifications
User Connector:

Maximum Switchable Voltage
Signal - Ground:

Maximum Switchable Current Per Channel:

Maximum Switchable Power Per Channel:

Maximum Voltage, Signal Ground to Chassis:

DC Performance

Path Resistance:

AC Performance

Impedance:

Bandwidth, (-3 dB, 50 ohm termination):

Insertion Loss, (50 0 termination):

Crosstalk, (50 0 termunation):

Isolation (50  termination}:

VSWR (50 a termination)

Switching Time:

BNC

30 VvDC, 1060 VAC rms
2ADC 2Arms
60 W DC, 60 VA, 60 W RF

power

42 V DC or peak AC

500 milliohm at 2 A

500
1 GHz

0.5 dB at 100 MHz,
1.0 dB at 500 MHz

<-100 dB at 10 MHz
<-95 dB at 100 MHz
<-55 dB at 1 GHz

-100 dB at 10 MHz
-90 dB at 100 MHz
-55dB at 1 GHz

IA AN TA

14 : 1 at 500 MHz

< 10 ms
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Option 1250-54B
Description

The 1250-34B supplies four 4:1 multiplexers for use at up to 1 GHz. Any
unused inputs may be terminated into 50 ohms. Binary tree configurations are
employed to avoid unterminated stub effects that would otherwise limit the
bandwidth of the modules signal paths. Relay coil currents are monitored to
provide user selectable confidence checking.

Note: A version of the 1250-54B with a characteristic impedance of 75 0 is
available and is designated the 1250-33B. '




Specifications
User Connector:

Maximum Switchable Voltage
(Signal - Ground): -

Maximum Switchable Current:
Maximum Switchable Power:

Maximum Voltage
(Signal Ground - Chassis):

DC Performance
Path Resistance:
AC Performance

Impedance:

Bandwidth (-3 dB, 50 0 termination):

Insertion Loss (500 terminati-on):

Crosstalk (50 2 termination):

Isolation: (50 Q termination)

VSWR: (50 n termination)

Switching Time:

BNC

30 VDC, 100 VAC rms
2 A DC or AC rms

60 WDC, 600 VA, 60 W RF Power

42 VDC or peak AC

500 mn at 2 ADC

500
1 GHz

0.5 dB at 100 MHz
1.0 dB at 500 MHz

-100 dB at 10 MHz
-85 dB at 100 MHz
-55 dB at 1 GHz

IAIA A

-100 dB at 10 MHz
-80 dB at 100 MHz
-55 dB at 1 GHz

A A TA

1.4 ;1 at 500 MHz

< 10 mSec
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Option 1250-55B

Description

The 1250-55B supplies four 4:1 multiplexers for use at up to 1 GHz. Any
unused inputs may be terminated into 50 ohms. Binary tree configurations are
employed to avoid unterminated stub effects that would otherwise limit the
bandwidth of the modules signal paths. Relay coil currents are monitored to
provide user selectable confidence checking.

Note: A version of the 1250-55B with a characteristic impedance of 30 Q is
available and 1s designated the 1250-54B.




Specifications
User Connector:

Maximum Switchable Voltage
(Signal - Ground):

Maximum Switchable Current:
Maximum Switchable Power:

Maximum Voltage
(Signal Ground - Chassis):

DL Performance
Path Resistance:
AC Performance

Impedance:

Bandwidth (-3 .dB, 50 0 termination):

Insertion Loss (50 0 termination):

Crosstalk (50 a termination):

Isolation: {50  termination).

VSWR: (50 q termination)

Switching Time:

BNC

30 VDC, 100 VAC rms
2 A DC or AC rms
60 WDC, 600 VA, 60 W RF Power

42 VDC or peak AC

500 ma at 2 ADC

500
1 GHz

0.5 dB at 100 MHz
1.0 dB at 500 MHz

-160 dB at 10 MHz
-85 dB at 100 MH=z
-55 dB at 1 GHz

A A A

-100 dB at 10 MHz
-80 dB at 100 MHz
-55 dB at 1 GHz

IANIN A

1.4 : 1 at 500 MHz

< 10 mSec
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1.4.18 Options 1250-60 and 1250-61
Description

The 1250-60 and 1250-61 Microwave Switch modules provide up to four
SPDT coaxial switches per module. The 1250-60 is for use at up to 18 GHz
and the 1250-61 is for use at up to 26.5 GHz. The A version of these switch
modules provides two SPDT relays per module and the B version provides
four SPDT relays per module. Relay coil currents are monitored to provide
user selectable confidence checking.

e O B
internal Pawer X Externat Power

o b o+ )

NC

COM

NC

NC

COM

VI

NC

Model 1250-80A/61A microwave switch and power supply conflguration.
Model 1250-80B/618 contzins four relays.
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Specifications
Maximum Voltage
Maximum Current Per Channel:

Maximum Power Per Channel:

100 MHz
1 GHz
10 GHz
18 GHz
26.5 GHz
Switching Time (18 GHz):
(26.5 GHz)

AC Performance
1250-60
Insertion Loss, (50 2 termination):

Isolation (50 0 termination):

VYSWR (50 0 termination}

71 VAC rms

14 A rms
1250-60

100 W
0w
10 W
75 W

< 30 msec
< 15 msec

0.2 dB to 6 GHz
0.4 dB to 124 GHz
0.5 dB to 18 GHz

AN A

125 : 1 to 6 GHz
14 :11to 124 GHz
1.5:1t0 18 GHz

-70 dB at 6 GHz
-60 dB at 124 GHz
-60 dB at 18 GHz

1250-61

250 W
80 W
25 W
20 W
25 W



1250-61

Insertion Loss, (50 0 termination):

Isolation (50 0 termination):

VSWR (50 ©1 termination)

0.1 dB at 4 GHz
0.2 dB at 12.4 GHz
0.3 dB at 18 GHz
1.0 dB at 26.5 GHz

-80 dB at 4 GHz
<70 dB at 12.4 GHz
-60 dB at 18 GHz
-40 dB at 26.5 GHz

IA A A A

12:1t04 GHz
1.3:1t0 12.4 GHz
1.5:1t0 18 GHz
1.65:1 to 26.5 GHz
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SECTION 2 INSTALLATION
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Introduction

This section describes the unpacking and inspection, reshipment, preparation
for use, plug-in modules, General Purpose Interface Bus (GPIB), equipment
rack installation, Option 90 Intelligent Front Panel installation,
storage/temperature, and ventilation requirements for the 1250.

Unpacking and Inspection

Before unpacking the 1250, check the exterior of the shipping carton for any
signs of damage. All irregularities should be noted on the shipping bill.
Remove the instrument from its carton, preserving the factory packaging as
much as possible. Inspect the 1250 for any defect or damage. Notify the
carrier immediately if any damage is apparent. Have a qualified person
check the instrument for safety before use.

Reshipment Instructions
Use the original packaging if it is necessary to return the 1250 to Racal-Dana

for servicing. The original shipping carton and the instrument’s plastic-foam
form will provide the necessary support for safe reshipment. If the original

* packaging is unavailable, reconstruct it as much as possible. Wrap the 1250

in plastic; then use plastic spray foam to surround and protect the instrument.
Reship in either the original or new, sturdy shipping carton.

Preparation for use
Power Connections

Before operating the 1250, verify that the AC voltage selector is correctly set
for the local AC supply. The 1250 operates on 100, 120, 220, or 240 volts, 30
to 60 Hz (or 100 and 120 volts on the 50 to 440 Hz version). The present
voltage range in use can be seen through the small window in the power
input module on the rear panel.
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2421

2-2

Line Voltage Selection

The line voltage setting is easily changed by repositioning the small voltage
selector card in its slot. Refer to Figure 2.1 and use the following procedure:

a.

b.

PLASTIC COVER e/ /
7

Remove the power cord from the power input module

Fully slide the iransparent fuse cover to the left. This exposes the fuse

~and voltage selector card

Pull the small lever marked FUSE PULL completely to the left. This
ejects the fuse from its holder, permitting access to the selector card

Remove the selector card, then reposition it in its slot so that the
desired line voltage designation is visible. (Using a small pair of
needle-nose pliers can be helpful in completing this step.)

Pull the lever completely back to the right, snapping it closed

Replace the fuse in its holder. Line voltage settings of 100 or 120V
should have a 1.5A (.75 on the 50-440 Hz version) Slow-Blow fuse
installed; settings of 220 or 240A should have a .75V (.375A on the 50-
440 Hz version) Slow-Blow fuse installed

Slide the fuse cover completely to the right covering the voltage
selector card and fuse. The correct line voltage designation should be
visible through the window

Connect the power cord fo the 1250 again

E 1 —T“—-mm FUSE

=-mee FUSE RELEASE LEVER

/
| 7
i

VOLTAGE SELECTCR CARD

NN

o B B
lm....._l[:% o]

w2100 6Z1am 2 23 001 ésa"sfs

sl —r |
100V 120v

o s e
;m*zzn 0VTa 240 0223
3 v} O s s

L St

220v 240V

Figure 2.1 - AC Line Voltage Selection
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Power Cord and Grounding

The 1250 is grounded in accordance with MIL-T-28800C, protecting the user
from possible injury due to shorted circuits.

A protective ground terminal, forming part of the rear-panel input socket, is
provided. The 1250 is supplied with a detachable 3-core power cord. Only
this cord should be used.

Use only AC power outlets having a protective ground for connection to the
1250. DO NOT USE 2-core extension cords or 3-prong to 2-prong adaptors
that don’t provide a protective ground connection. Connection of the power
cord to the power outlet must be made in accordance with the following
standard color code:

American European

Live Black Brown
Neutral White Blue
Ground (Earth) Green Green/Yellow

All devices connected to or in proximity with the 1250 must maintain the
third-wire ground (earth) intact.

1250 Series Plug-in Modules
Switch modules

Up to five user-selected plug-in modules can be placed in the 1250. Modules
measure approximately 9 in. Wide x 10 in. Deep x 1 in. Thick and are
polarized, along with the card cage, to prevent any module from being
installed upside-down. By use of card guides, 1250 modules are easily
installed and extracted from the card cage. All plug-in modules provide for
a maximum component height of 0.625 in. Basic modules are designed to
provide high-voltage shielding on the top, bottom, and sides (1000V max.;
max. component height of 0.4 in).

Switching Module Installation

Each of the five plug-in switch modules is easily installed, using its
corresponding card guides, into the rear of the 1250 mainframe as shown in
Figure 2-2. Modules may be removed without the need for desoldering or
removing the mainframe from the system. At installation, ensure that the
front of the plug-in module is securely connected to the Analog and
Interconnect Buses using their respective connectors and plugs at P2 and P1.
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2.5.3

2.53.1

2-4

X
B

T

i

Figure 2-2 - 1250 Switching Module Instaliation
Showing Use of Quick-Release
Disconnector (common guard assembly not
shown in the figure and not supplied with all
models)

Strain Relief Screw Terminals

All low-frequency switch modules, like the 1250-30 Scanner/Multiplexer
module, have special screw terminal blocks which incorporate strain-relief
cable supports. Again refer to Figure 2-2 showing these features. The
terminal blocks are attached to the moduie with gold-plated edge connectors
secured with a rapid-release screw. The user may either remove only the
terminal block assembly or the entire module with attached terminal block
from the 1250 mainframe. The terminal block assembly has a quick-release
feature (using two slotted fast-operating screws) which permits rapid
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COMMON GUARD
ASSEMBLY

connection/disconnection of terminal blocks from the 1250 mainframe.
Terminal block assemblies may be pre-wired (loosen and remove the three
screws shown in the figure) for easy interchange on any of the plug-in
modules. To complete cabling, insert the stripped wires into the appropriate
connector holes (as shown) and retighten the corresponding screws. Ensure
that each wire is positioned evenly between the two sections of the strain-
relief support. '

If the user’s signal shields must be commoned, the common guard assembly
may be used. Terminate the drain (guard) wires to the connector as shown
in Figure 2-3 below. The connectors are supplied with the Option 80.

USER'S GUARD WIRE
122-26 GAUGE!}

316 INCH
SHAINK TUZING

CRIMP SNAPIN
HGH PRESSURE
RECEPTACLE

(SUPPLIED)

1. STRIFWIRE BACK .750.

2, INSERY WERE N RECEPTACLE P/N 601237,
3. CRIMP {Brundy Hytooi Model Y 14MS}

4. SLIDE ON SHRINK TUBING (1.00 LENGTH).

Figure 2-3 - 1250 Option 80 Guard Connection Procedure

2-5



2.6 GPIB interface
2.6.1 GPIB Bus Organization

2.6.1.1 Shown below in Figure 2-4A and B are the linear and cluster bus
organizations possible for the 1250/GPIB. '

A

Linear Bus Organization

I By —

CONTROLLER 1250 X X

B

Cluster Bus Organization

;]
1250 :

{1

CONTROLLER

Figure 2-4 - Linear (A) and Cluster (B) Bus Organizations
2-6
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2.0.4

2.64.1

2.64.2
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GPIB Interconnections

The GPIB system permits up to 15 instruments (including the controller) to
interconnect and reside on a single bus. The GPIB cables have identical
"piggyback” connectors on both ends permitting several cables to be
connected to a single source. System devices and instruments may be
interconnected in almost any desired configuration. There must be a path,
however, from the controller io every device residing on the bus. Avoid
stacking more than three or four cables on any single connector for if the
stack gets too large, the force may damage the connector mounting. Be
certain that each connector is firmly (finger-tight) screwed in place. Refer to
Table 3.2 and associated figure for the 1250’s rear-panel connections.

GPIB Cable Length Limits

If the system cabling is too long, the lines cannot be properly driven and the
system will not perform correctly. It is important to ensure that the following
guidelines are strictly met:

a. Total cable length for the system must be less than or equal to 63.6
feet (20 meters)

b. Total cable length for the system must be equal to or less than 6.6 feet
(2 meters) times the total number of devices residing on the bus

c. Total number of instruments residing on the bus must not exceed 15
GPIB Address Assignment

The 1250 as a bus member must be assigned a uirique address when
operating in a GPIB system. By assigning a GPIB-Bus address to the 1230,
it can be "called up" by the computer controller or another device on the bus
without interfering with other units residing on the 488 bus. The coding used
for setting the 1250 address is binary.

The 1250 is equipped with a rear-panel switch bank, enabling the user to
assign one of 31 addresses (numbers 00 to 30}.

Table 2.1 contains all the information required for setting the 1250’s address
and determining the talk and listen address codes used in programming the
controller. Switches Al to AS define the listen/talk addresses for the 1250
in the addressed mode. The PWR ON SRQ, when set to 1, permits the
instrument to transmit a service request to the controller when the 1250 is
first powered-on. ’
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2.6.4.5

2.6.4.6

2.64.7

2.6.5

2.6.5.1

2-8

Note in the table the column headed "TADDRESS SWITCH SETTING". It
illustrates the positions of switches Al to AS for each number address listed
in the far right column. To set the GPIB address, simply select the desired
decimal address fpr the 1250, refer to the table, and set the switches on the
address selector to the corresponding pattern in the column.

Once an address has been assigned, the controller may then address the 1250
as a talker/listener by transmitting the appropriate ASCI character on the
data lines and asserting the ATN line. The "DATA LINES" column of the
table shows the 7-bit binary codes for every talk/listen address assigned to
the 1250. The controller transmits these codes to the 1250 to establish its
talker/listener status.

Note also in the table that there are two address codes for each GPIB
address number. Each code represents a different ASCII character. For
example, if an address of 02 is assigned to the 1250, the talk address is the
ASCII character B and the listen address is the ASCII character ". The only
difference in the binary code in each case is the state of data lines D6 and
D7.

The 1250 is preset at GPIB address 00 when shipped.
GPIB Rear-Panel Connector “

The GPIB-Bus with its interface circuitry provides for reception and
execution of programmed commands between a GPIB bus controller and the
1250 switch controller (shown in Figure 2-53) located on the rear panel of the
1250. The pin location, line identification, and operation of the GPIB-Bus
are in compliance with IEEE-Standard-488-1978.

2111088 76543 21
| ®
MR RPN I8
Pin No. Assignment Pin No. Assignment
1 DIOC 1 13 DIO §
2 DIC 2 14 DIO 6
3 DIO 3 15 DIC 7
4 DIO 4 16 DIO 8
5 EOCI 17 REN
6 DAV 18 GND, (6)
7 NRFD 19 GND, (7
8 NDAC 20 GDN, (8)
9 IFC 21 GND, (9)
10 SRQ 22 GND. (10)
1 ATN 23 GND, (1D
12 SHIELD 24 GND, (3 AND 17)

Figure 2-5 - GPIB-Connector (Rear Panel)
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2.6.6.2

GPIB Interface Signal Pin Assignments

GPIB interface signal pin assignments are shown in Figure 2-6. Also, refer
as required to the GPIB interface subsets available using the 1250 shown in

Table 1.1.

There are 24 lines available at the GPIB connector, including 16 signal and
7 ground return lines, and one shield. All of the data bus lines are
bidirectional, having the following characteristics:

Logic Levels: 1
0
Input Loading:

Cutput:

t#

Fach input = one TTL load

The output is capable of driving 15 interface bus loads.

It consists of an open-collector driver and is capable of
sinking 48 mA with a maximum voltage drop of 0.4 volts.

Pin | Nomenclature Description

1 DIO-1 Data In/Out Bit 1 (1.SB)

2 DIO-2 -Data In/Out Bit 2

3 DIO-3 Data In/QOut Bit 3 Data lines are used to
transfer

4 DIO-4 Data In/QOut Bit data from one

' instrument to

13 DIO-5 Data In/Out Bit 5 another

14 DIO-6 Data In/Out Bit 6

15 DIO-7 Data In/Out Bit 7

16 DIO-8 Data In/Out Bit 8

6 DAV (Data Valid)

7 NRFD (Not Ready for Data)

8 NDAC (Not Data Accepted)

5 EOI {End or Identify)

9 IFC (Interface Clear)

10 SRQ (Service Request)

11 ATN (Attention)

17 REN (Remote Enable)

12 SHIELD

18 GND (6)

19 GND (7)

20 GND (&)

21 GND (9)

22 GND (10)

23 GND (11)

24 GND (5 and 17)

Figure 2-6 - Interface Signal Pin Assignments
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Equipment Rack Installation

Introduction

The 1250 may be mounted in a standard 19-inch equipment rack. The 1250
may be rack-mounted front-forward or rear-forward. Using Slide Mount
Option 65, the 1250 must be slide-mounted front-forward. Installation
instructions for this option follow.

Slide-Mount Option 65 Installation

Refer to Figures 2-7 and 2-8 for this procedure. The installation package
includes:

a. Front rack-brackets (2); part of P/N 454488

b. Rear rack-brackets (2); part of P/N 454488

c. Triple-rail slide-mount assemblies (2); P/N 454489

d. Self-anchoring #10-32 tinnerman nuts (12); P/N 610920
e. Phillips panhead #10-32 x 1/2 screws (8); P/N 615091

f. Slotted panhead #8-32 x'3/8 screws, nuts, flat washers, and lock '
washers (8 each); part of P/N 454488

g. Phillips panhead self-tapping #8-32 x 5/16 screws (4); P/N 610910
h.  Phillips panhead #10-32 x 3/4 screws (4); P/N 615093

Refer to Figure 2-7A/B. Prepare the triple-rail slide-mount assembly for
equipment rack installation. First, note that the instrument-rail and rack-rail
holes are accessible either directly or through the enlarged holes in the center-
rail (as the assembly is extended or retracted). Complete the following
procedure:

a. Place a front rack-bracket (with one mounting slot) on the workbench,
slotted flange facing down

b. Position the front end (i.e., slide-out end) of the slide-mount assembly
over and parallel to the front rack-bracket. The rack-rail should rest
within the bracket, about 3 1/4 inches from the bracket's front edge

C. Adjust the rails, aligning the front rack-rail hole with the center-rail
access hole and mounting slot in the front rack-bracket. Insert a
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slotted panhead #8-32 x 3/8 screw through the holes. Attach a washer,
lock washer, and nut to the screw and secure firmly, maintaining the
3 1/4-inch dimension to the front of the bracket

2-12



2723

d. Fully extend the slide-mount assembly. Position a rear rack-bracket
(with two elongated mounting slots) on the rear of the assembly in the
same way as the front rack-bracket. Align the mounting slot closest
to the slotted flange with the rear rack-rail nail hole. Insert a slotted
panhead #8-32 x 3/8 screw through the holes. Attach a washer, lock
washer, and nut to the screw and secure the rear rack-bracket loosely
to the slide-mount assembly

e. Fully extend the slide-mount assembly. Position a rear rack-bracket
{(with two elongated mounting slots) on the rear of the assembly in the
same way as the front rack-bracket. Align the mounting slot farthest
from the slotted flange with the rear rack-rail nail hole. Insert a
slotted panhead #8-32 x 3/8 screw through the holes. Attach a washer,
lock washer, and nut to the screw and secure the rear rack-bracket
loosely to the slide-mount assembly

f Complete the other slide-mount and rack bracket assembly in the same
manner as just described

g Slide two self-anchoring #10-32 tinnerman nuts on the front and rear
rack-brackets at the top and bottom slots of both slide-mount
assemblies

The assistance of a second person will be needed for the following instrument-
rack assembly. Secure the slide-mount assembly in the designated area of the
instrument rack using the procedure below.

a. Hold the front end of the slide-mount assembly behind the front
mounting-rail of the rack, while the second person holds the rear end
of the assembly '
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Secure the front rack-bracket to the front mounting-rail using two
phillips panhead #10-32 x 1/2 screws. Seat the front rack-bracket
firmly against the mounting-rail before tightening these screws

Install the other front rack-bracket on its front mounting-rail in the
same manner

Set the front dimension between the two slide-mount assemblies at 16
5/8 inches

Adjust the length of the rear rack-brackets so that they touch the inside
of the rear mounting-rail. Tighten the rear rack-bracket assembly
screws

The distance between the two slide-mount assemblies at the rear-
bracket should be 16 5/8 inches. Should a filler plate be required to
secure the slide-mount assembly to the rear rack mounting-rail at 16
5/8 inches, use the dimensions given in Figure 2-8 to determine filler-
plate size

Secure the rear rack-bracket to the rear rack mounting-rail (or filler
plate) using two phillips panhead #10-32 x 1/2 screws in each bracket

The triple-rail slide-mount assemblies should move freely to their
maximum- extended positions. If not, remove any obstacle before
installing the instrument
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a. Front bracket 3-1/4 inch leading edge
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{ONE MOUNTING SCREW SLOT)
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b, Front and rear bracket assembly

Figure 2-7A,B - Slide-Mount and Bracket Assembly
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REAR VIEW OF RACK
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Figure 2-8 - Rear End Slide-Mount Rack Dimensions

2723 Refer to Figures 2-9A, B, and C and 2-10 for the following procedure. Figure
2-9A shows the 1250 with the standard configuration with the flange-mount
angle-bracket located at the front of the instrument. Figure 2-9B shows the
1250 with one of the two rear-forward rack-mount configurations.

This installation has the angle-brackets mounted on the rear of the
instrument with the 1250’s rear panel recessed. This installation is
accomplished by completing the following procedure:

a. Extend the rails of the slide-mount assemblies to their maximum
positions for installation

b. Remove the flange-mount angle-brackets from the front of the
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instrument. Rescrew the front handles in their normal front locations

using two #8-32 x 1/2 angle-bracket screws

Remove the four rubber plugs at the rear of the instrument using a
sturdy, pointed instrument

Using the two remaining phillips panhead self-tapping #8-32 x 1/2
screws (from the previously front-mounted angle-brackets), reattach
the two angle-brackets securely at the rear of the instrument as shown
in Figure 2-9B.

Figure 2-9C shows the second rear-forward rack-mount configuration for the
1250. This installation has the angle-brackets mounted on the rear of the
instrument with the 1250’s rear panel nearly flush with these brackets. This
installation is achieved by completing the following procedure:

a.

Extend the rails of the slide-mount assemblies to their maximum
positions for installation

Remove the flange-mount angle-brackets from the front of the
instrument. Rescrew the front handles in their normal front locations
using two #8-32 x 1/2 angle-bracket screws

Remove the four rubber plugs at the rear of the instrument using a
sturdy, pointed instrument

Reverse the positions of the instrument’s side panels as shown in the
figure. (The angle-bracket holes formerly at the front will now be at
the rear of the instrument.)

Using the two remaining phillips panhead self-tapping #38-32 x 1/2
screws (from the previously front-mounted angle-brackets), reattach

the two angle-brackets securely at the rear of the instrument as shown
in Figure 2-9C
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Figure 2-9 - Standard (A) and Optional Rear-Forward
Rack-Mount (Band C) Assembly-to-Instrument Configurations
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2.7.2.4

2.7.2.5

2.77.2.6

Refer to Figure 2-10. Mount the instrument-rail of the slide assembly
securely to the side channel using the top slot and two phillips panhead self-
tapping  #8-32 x 5/16 screws. Ensure that the instrument-rail is flush
against the rear of the flange-mount angle-bracket. Complete the same
procedure for the other side of the instrument.

Figure 2-10 - Slide Assembly-to-Side Channel Installation
The instrument should now slide freely on the rails.

The following assembly is required to lock the instrument into its operating
position on the racks:

a. Sfide two self-anchoring #10-32 tinnerman nuts on the mounting-rail
of the rack (each side). These nuts should be aligned with the angle-

bracket slots. Omit the tinnerman nuts if the mounting-rail is tapped
for #10-32 screws

b. Slide the instrument fully into the rack until the angle brackets strike
the slide-mount bracket screws. Secure the instrument in place using
four phillips panhead #10-32 x 3/4 screws
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2.8 Intelligent Front Panel (Option 90) Installation

28.1 ~ Standard Mounting - refer to Figures 2-11 and 2-12 and complete steps a-e
to install the Option 90 on the front of the 1250.

282 Remote Mounting - refer to Figures 2-13 and 2-14 and complete step f for
"remote” mounting or use of Option 90 with the 1250.

2.83 Rear-Forward Rack Mounting - refer to subsection 2.7, including Figure 2-
9, of the 1250 Manual for rear-forward rack-mounting instructions.

PHILLIPS PAN-HEAD - PHILLIPS PAN-HEAD

/ # 8-32 x .500 SCREWS
q" ,,..—.m g = 1. _

|
HANDLE
(- L

s

J 11 /«--RACK-MDL}NT
; g FLANGE

G-

Figure 2-11 - 1250 Side View (Left)
2.84 Standard Mounting

a. Refer to Figure 2-11. Remove the two phillips panhead #8-32 x 3/8

screws and two phillips panhead #8-32 x 1/2 screws from each side of
the 1250

b. Remove the two rack-mount flanges and the two handles from the
unit; store parts for possible separate mounting of the 1250 chassis and
Intelligent Front Panel in the future
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# 4-40 x 250 SCREWS
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{2 PER SIDE) ?:
PHILLIPS PAN-HEAD i"

Figure 2-12 - Option 90 to 1250 Chassis Installation

c. Refer to Figure 2-12. Secure the Option 90 cable connector into its
receptacle on the front panel of the 1250 chassis with the two supplied
#4-40 x 1/4 screws and place the power switch on the 1250 chassis in
the OFF posttion

d. Place the Option 90 onto the front of the 1250 chassis. Align the two
standoffs/mounting holes on the inside of each Option 90 rack-mount

flange with the existing two standoffs/mounting holes in the front of
each 1250 side panel

e. Use the four phillips panhead #8-32 x 1/2 screws removed in step a
to securely fasten the Option 90 to the 1250 chassis. Replace all four
phillips panhead #8-32 x 3/8 screws removed in step a
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36-ENCH CABLE CONNECTOR

RIBBON CABLE CABLE CLIPS TO STANDARD FRONT PANEL
@ =)
o o
Figure 213 - Rear View of Option 90 Showing Ribbon Cable
2.85 Remote Mounting
f. Refer to Figures 2-13 and 2-14. 1If you wish to mount or use the

Option 90 Intefligent Front Panel "remote” from the 1250, first unhook
the 36-inch ribbon cable from its two flat cable clips on the rear of
the front panel option. Then, simply plug the option’s cable connector
into the 37-pin D-subminiature receptacie on the standard front panel
and secure the connector with the two supplied #4-40 x 1/4 screws
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QPTION 80
/37-PIN D-RECEPTACLE

o : o)
o : -
Figure 2-15 - Front View of Standard Front Panel Showing
Option 90 D Receptacle
2.9 Storage and Temperature
2.9.1 The 1250 can be stored at temperatures ranging from -40° C to +70° C at
95% relative humidity without adverse effects to PCBs or components, The
1250 must be brought within its specified operating range of 0°Cto +55°C
before commencing operation.
2.10 Ventilation Requirements
2.10.1 To maintain internal temperatures within safe limits it 1s important not to

obsiruct the airflow to the instrument,.
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SECTION 3 OPERATION

3.1

3.1.1

32
321

322

323

Introdaction

This section supplies the information required to operate the 1250 Universal
Switch Controller, both remotely and locally. The information required for
each of the 1250 Series modules is different, so a section detailing the
command formats required for each module is also supplied.

1250 Home State
The default condition (Home State) of the 1250 is as follows:

CNF (Confidence test) OFF

DLY (Deiay) 0

DSP (Display) ON

EQU (Equate list) 0

EXCL (Exclude list) 0

SCAN ON

SLIST (Scan list) 0

SRQMASK 44

TRIG (Trigger) ON

PUPRCL (Power up recall) - Same as‘on power down

All non-latching relays fitted to the 1250 Series switch modules are in their
de-energised states.

The 1250 will not power up in this state if the power up recall mode is active.
This mode sets the 1250 to the configuration stored in non volatile memory
location 1 at power up.

The 1250 will return to the home state in .response to the RESET command
and the GPIB SDC and DCL commands.
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1250 Front and Rear Panels

Refer to Figure 3-1 for a view of the 1250 Front Panel and to Table 3-1 for
descriptions of the 1250 Front Panel features.

 AACAL-DAMA, 1250 GNIVEASAL

SWITCH CONTROLLER

3-2

4

Reference

1

Figure 3-1, 1250 Front Panel
Description

Power Switch. This rocker switch places the 1250 in either the
operating mode or the standby mode.

OPER LED. This LED lights to show that the 1250 is in the
operating mode.

STBY LED. This LED lights to show that the 1250 is in the
standby mode.

Option 90 (Intelligent Front Panel) connector. This 37 pin D-
Subminiature connector is provided to allow installation of
Option 90 on the 1250,

REM LED. This LED lights to show that the 1250 is in the
GPIB remote mode.

ADDR LED. This LED lights to show that the 1250 is
addressed over the GPIB.

SRQ LED. This LED lights to show that the 1250 has asserted
the GPIB SRQ line.



332 Refer to Figure 3-2 for a view of the 1250 Rear Panel and to Table 3-2 for
descriptions of the 1250 Rear Panel features.
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Figure 3-1, 1250 Rear Parnel

Reference  Description
1 - GPIB (IEEE-STD-488) Connector.

2 GPIB address switch. The lower five switches fitted in this
switch bank are used to set the GPIB address of the 1250. The
sixth switch determines whether the 1250 Power Up SRQ
feature is active. This feature, when active, causes the 1250 to
unconditionally assert SRQ on power up.

3 SYNC OUT connector. This BNC connector outputs a TTL
compatible, active high signal while a command string is being
processed. A delay between relay switching and the Sync pulse
returning to a low level may be achieved by the use of the DLY
command.

4 TRIG IN connector. This BNC conpector input accepts TTL
level signals to cause the 1250 to proceed to the next element
of the scan list. The trigger input must be enabled by the TRIG
ON command or from the Intelligent Front Panel (Option 90)
and the scan mode activated for this to occur.
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5 Fan. This supplies the forced air cooling required by the 1250,
6 Line input. This is a standard AC supply connector.

7 - Line voltage selector. This removable printed circuit card
selects the line voltage that the 1250 will operate on. The
voltage selected is printed on the card and is visible through the
fuse cover fitted. To change the voltage selected, remove the
card and reinsert with the desired voltage visible. The line
voltages that the 1250 will operate on are 100, 120, 220 and 240

V.
8 Line fuse. This is a glass cartridge slow blow fuse, value 1.5 A
for 100 and 120 volt operation and 0.75 A for 220 and 240 volt
. operation.
9 AC power switch. This rocker switch connects the AC line to

the 1250 power supply. It glows red in position 1 to show that
the 1250 has power applied. Note that the front panel power
switch must also be in the OPER position for the 1230 to be
operated.

GPIB Input Format

The 1250 will recognize commands as soon as two or more characters are
received, (a "wild card parser”). For example, a CLOSE command would be
recognized by the 1250 if the characters CL, CLO, CLOS, or CLIOSE were

‘detected. Similarly, OP, OPE, or OPEN are valid for an OPEN command.

The following two restrictions apply:

a. The spelling of the command must be correct. For exampie, "OPrDT,
"OPR", "OP (any letter besides E)” would be considered errors for the
OPEN command.

b. All commands in the command set can be recognized from two letters
with the exceptzon of the RESET, READ, and RECALL commands,
which require a minimum of three letters.

The general syntax for all 1250 command lines is the following:

<command> f[arg 1] [arg 2] .. [arg n] <terminator>. Hyphenated
expression-arguments must be in ascending order.

Only one individual 1250 command and its arguments may appear on each
command line.
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3.4.6

3.4.7

3.5
3.5.1

3.5.2
3.6

361

Commands may be upper or lower-case or a combination of the two.

In general, there is no limit on the length of a 1250 command string. Several
commands do, however, place a limit on the number of arguments which may
appear in the command string. The EXCLUDE function allows a maximum

of 50 arguments in the list, the EQUATE function and the SCAN LIST allow
85 arguments.

Fach 1250 command line must be properly terminated. The 1250 recognizes
two different terminators: line feed (ASCII $0A) and EOI Any combination
of these two terminators is acceptable. Note that a carriage return - line feed
pair is also acceptable because of the line feed present.

GPIB Qutput Foermat

Each line of text output from the 1250 will have a leading space (ASCII
value $20).

All output strings are in upper case.
Serial Poll Status Byte

Table 3.3 shows the status byte format for the 1250. This byte is returned
to the controller in response to a serial poll enable (SPE) message.

Table 3.3 - Status Byte Format
Bit Number Description

1 (LSB) Unused

2 Unused

3 Power-On SRQ

4 Scan List at Break Point
5 Ready

6 Programming Error

7

8

Service Requested
(MSB) Unused
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3.7.1

3.7.2
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Bits 3, 4, 6, and 7 are cleared after each Serial Poll Enable (SPE) command.
Bit 5 is cleared by sending instructions to the 1250 and is set when the 1250
finishes executing a command. These transitions are coincident with the rising
and falling edges of the SYNC OUT output, respectively. All status bits are
active-high.

Power-up Self Tests

At power-up, the 1250 completes a series of self-tests and configures itself for
the current complement of modules. If any phase of the self-test fails, or if
an error is detected during the configuration process, the 1250 flags an error

and alerts the user. With the Option 90 Intelligent Front Panel installed, a
successful power-up will display the following message:

RACAL DANA 1250

The 1250 Power-up tests occur in the following order:
a. ROM/RAM/NON-VOL Test

b. CPU Circuitry/Backplane Bus Test

c. Self-Configuration ‘

Errors that occur during the 1250 power up sequence are reported ‘by the
1250 front panel LEDs as follows:

REM LED ADDR LED FAILURE

OFF ON ROM/RAM/NON-VOL Test
ON OFF CPU Circuitry/Backplane Bus Test
ON ON Self-Configuration Test

All three of the above self test failures are fatal. The 1250 will
enter a "lockout" state after a self-test or configuration error
occurs. In this state, the 1250 will not respond to any GPIB
commands and if Option 90 is fitted, the front panel controls
will be inoperative.
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Device Dependant Command Codes

This section of the manual gives the GPIB command codes used to control
the 1250 Series switch modules. It describes the general syntax required for
each command code and then describes the action taken to implement the
command. Note that not all commands are supported by the 1250 Series
switch modules, This 1s because:

1) The command may be inappropriate for the switching module in question,

_e.g. the WRITE command does not apply to a relay switching module.

2) The command may be directed to the 1250 chassis controller rather than
the plug-in modules themselves, e.g. the CNF command will turn the 1230
confidence check on or off or the SLIST command will enter the scan list
into the 1250. Both of these affect the 1250 Series plug-in modules indirectly,
but do not affect the state of the switch modules immediately.

Refer to Section 3.4 for the module specific syntax used by each 1250 Series
switching module. This section will also supply information on the commands
that do not follow exactly the command code syntax specified here.

CLOSE <module specific syntax> [;<module specific syntax> ]........

This command causes one or more connections on a switching module to
close. It is the converse of the OPEN command. Any number of connections
in more than one slot may be closed in one CLOSE statement if the
<slotnumber >. <module specific syntax> sections are concatenated using a
semi-colon (;). Refer to Section 3.5 for the <module specific syntax> to be
used for each 1250 Series switching module.

CNF <ONIOFF>

This command turns the 1250 Confidence test on or off. The Confidence test

checks that the state of all relays is as programred. It causes the 1250 to
assert the SRQ line after each OPEN or CLOSE command is processed and'
lights the ERR LED if Option 90 (Intelligent Front Panel) is fitted. A
character string detailing the ‘error’ (error 99, Passed Confidence Test or
error 51, Failed Confidence Test,) may be obtained from the 1230 in response
to a Serial poll followed by the YERR command. The character string that
the YERR command causes the 1250 to generate is "error <slotnumber> 531"
or "error <slotnumber>.99". The default (power-up) state for the confidence
test 1s OFF.

37



384
3841

3.8.5
3.8.5.1

3852

3-8

DLY <value>

This command. is used to cause a delay between the last relay closure after
a command string is processed and the SYNC OUT pulse. <value> may be
0-655 ms, and is set to zero at power up.

EQU <equate list>

This command causes any OPEN, CLOSE or TRIG/SCAN commands
addressed to any switching module on the <equate list> to be carried out for
all switch modules on the <equate list>. All modules on the list are required
to be identical.

The <equate list> is made up of the slot numbers of the switch modules
that are to be equated separated by a semi-colon (;). Continuous groups of
switch modules may be entered onto the <equate list> by entering the first
and last modules to appear on the list joined by a hyphen (-). More than
one equate group may be set up in a single EQU statement by separating the
equate groups with a comma (,).

Example: EQU 1;3-6

This command will equate slots 1, 3, 4 and 5 as one equate group‘.




3.8.6
3.8.6.1

38.7
3.8.7.1

3838

38381

3.8.82

3.8.8.3

EXCL <exclude list > .

This command causes the 1250 to regard the channel closures specified in the
<exclude list> as mutually exclusive. A channel is described in the <exclude
list> by the slotnumber of a switching module and module specific syntax to
describe the relay closures in a channel. Refer to Section 3.9 for the module
specific syntax of the various switch modules available. Continuous groups
of switch modules may be entered onto the <exclude list> by entering the
first and last modules to appear on the list joined by a hyphen (-). More than
one <exclude list> may be specified in an EXCL statement by separating the
Exclude groups with the letter E and a semi-colon (E;). In this case, only one
of the channels in each exclude group may be closed.

OPEN <module specific syntax> [;<module specific syntax> ].....

This command causes one or more connections on a switching module to
open. It is the converse of the CLOSE command. Any number of connections
in more than one slot may be opened in one OPEN statement if the
<slotnumber > . <module specific syntax> sections are concatenated using a
semi-colon (;). Refer to Section 3.9 for the <module specific syntax> to be
used for each 1250 Series switching module.

PDATAQUT <slotnumber>: <slothumbers>.....

This command causes the specified switch modules to output the present
state of the relays contained in those modules. Data for slot § (the
controller), after the identification string consists of the revision level of the
1250 operating system.

More than one slot number may be specified for this command by
hyphenating the first and last slots to be examined. In this case, all 1250 slots
with a 1250 Series module fitted in the range specified will respond to the
PDATAQUT command in ascending slotnumber order.

An example character string output by a 1250 with switch modules installed
in slots 1 and 5 in response to a PDATAOUT 0-5 command is given below.
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0.MODEL 1250 UNIVERSAL SWLI'CH CONTROLLER
0.08 Rev 1.2°1230

1.1250-50 200 MHZ RF SWITCHING MODULE
1.20-22

5.1250-30 SCANNER/MULTIPLEXER MODULE
5.1-4,8,13 '

S.END

PSETUP <slotnumber> [; <slotnumber> ]....

This command causes the 1250 to output a character string describing the
setup of the switching system master and switch modules. An’example of a
character string obtained in response to a PSETUP command from a 1250
with switch modules installed in slots 1 and 5 is given below.

0.MODEL 1250 UNIVERSAL SWITCH CONTROLLER
0.CNF OFF

0.DLY O

0.DSP ON

0.EQU 0

0.EXCL 0

0.SCAN ON

0.SLIST 0

0.SRQMASK 44

0.PUPRCL OFF

0.END

1.1250-50 200 MHZ RF SWITCHING MODULE
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3.8.10.1

3.8.11

3.8.11.1

3.8.12

1.BBM
5.1250-30 SCANNER/MULTIPLEXER MODULE
5.IMM
5. END

PUPRCL <ONIOFF >

“This command enables and disables the automatic recall of the switch settings
stored in non-volatile memory location 1 at power up. The configuration in
non-vol location 1 is stored by the use of the STORE command. Refer to
Section 3.8.18 for details of the STORE command.

READ <slotnumber>. <portnumber >

where <slotnumber> 1= 112131415
<portnumber> = 01112

This command is supported by 1250 Series digital and breadboard cards only.
It allows the data appearing at one of the 1250 Series digital or breadboard
cards eight bit ports to be read by the system controller via the GPIB or the
optiona intelligent front panel.

RECALL <non-vol location>



38.121

3.8.13
3.8.13.1

3.8.14

3.8.14.1
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where <non-vol location> = 1121...... 51

This command will set all switch modules in the 1250 chassis to the
configuration stored in the non-volatile location specified. Note that an error
will be generated if an attempt is made to RECALL a memory setting into
a switching system configuration that differs from the configuration present
when the memory setting was stored. An error will also be generated if an
attempt is made to RECALL a memory setting from an empty location.

RESET

This command causes the 1250 to return to its home state and all 1250 Series
switch modules to be set to their de-energised states. Note that the RESET
command will not change the Power up recall (PUPRCL) feature.

SCAN <ONIOFFICONT»>

The SCAN ON command causes the 1250 to open and close the channels as
specified in the scan list in turn. Each channel is closed on receipt of a trigger
input or command. The 1230 will scan the channels until it reaches a break
point or the SCAN OFF command is received. Refer to Section 3.4.16 for
further details of the scan list. Note that connecting the 1250 SYNC OUT
output to the TRIG IN input will result in the 1250 scanning the channels
specified with a delay between each closure equal in duration to that
specified by the DLY command until a break point or SCAN OFF command
is encountered.

SCAN OFF causes the 1250 to stop scanning. Scanning may only be resumed
by the use of the SCAN ON or SCAN CONT commands.

The SCAN CONT command causes the 12530 to resume scanning the
channels on the scan list after pausing at a break point in the scan list. The



3.8.15
3.8.15.1

3.8.15.2

3.8.153

3.8.154

3.8.16

3.8.16.1

3.8.16.2

3.8.16.3

1250 will continue to scan until it reaches a break point on the scan list or it
receives the SCAN OFF command.

SETUP <slotnumber >. <seqmode >

This command is used to control the sequence in which a switch modules
relays are opened and closed. The sequence modes { <seqmode >s) are IMM
(Immediate), BBM (Break-before-make) and MBB (Make-before-break).

The Immediate (IMM) sequence mode will cause the opening and closing of
switching module channels as quickly as possible, and the sequence of
opening and closing is indeterminate. Care must be taken to avoid potentially
damaging connections while the switching module is in a state of transition,
(e.g.) short circuiting power supplies to ground, connecting high power
outputs together or applying excessive power to low impedance inputs.

The Break-before-make (BBM) sequence mode causes existing channel
closures to be opened before new channel closures are made. BBM is the
default (power up) state.

The Make-before-break (MBB) sequence mode causes new channel closures
to be executed before existing channel closures are opened.

SLIST <scan list>

where <scan list> is <slotnumber>.<channel> [;<slotnumber>.
<channel > ;....

This command enters the slot and channel information to be used in the scan
list while in the SCAN mode. The <scanlist> describes the channels that are
to be closed in the order given in the scan list. The closures are made on
receipt of a trigger pulse input to the rear panel TRIG IN connector or the
GPIB Group Execute Trigger (GET) command. The SCAN and TRIG modes
must both be ON for this to occur.

Non-volatile memory locations may be recalled in the scanlist by specifying
the memory location delimited by semicolons (;) in the scan list. On reaching
the non-volatile location in the scan list, any previous closures not specified
in the non-volatile location are opened and the switch configuration is
recalled from memory. Note that when the 1250 proceeds to the next element
in the scan list, the switch closures recalled from memory are not opened.

The range of values of <slotnumber> is from 1 to 5. Switching channels are
closed if <channel> is a module specific statement. If a non volatile memory

setting is to be recalled, <channel> must have an integer value between 1
and 47. ‘
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A break point in the scan list will cause the 1250 to stop scanning after
opening the previous channel. A break point in the scan list is defined as the
character zero (0), delimited by semi-colons (;0;). On reaching a scanlist
break point, the scan mode is set to SCAN OFF. Scanning is resumed only
after receipt of the SCAN CONT or SCAN ON commands. SCAN CONT
will cause the 1250 to resume scanning from the scan list break point it was
paused at and the SCAN ON command will cause the 1250 fo resume
scanning from the beginning of the scan list.

If the 1250 pauses at a scan list break point, bit 4 of the GPIB status byte,
Scan list at break point, is asserted and SRQ asserted if the SRQMASK
permits. Refer to Section 3.8.17 for further details of the SRQMASK
command.

SRQMASK <«integer>

This command controls the circumstances under which the 1250 will assert
SRQ by masking the 1250 status byte. The mask value, <integer> is the
decimal equivalent of the binary weighted eight bit byte ANDED with the
status byte, (i.e.) if a bit in the mask is a logic 1, then the assertion of the
corresponding bit in the status byte will cause the 1250 to assert SRQ. Refer
to Table 3-4 for the bit assignments of the 1250 GPIB Status byte. Note that
the status byte also details the possible responses of the 1250 to a GPIB
serial poll.

Bit Number Description

1 (Isb) Unused

2 Unused

3 Unused

4 Scan list at break point
5 Ready

6 Programming error

7
8

Service requested
{msb) Unused

Table 3-4, 1250 Status Byte
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3.8.173

3.8.18
3.8.18.1

3.8.19
3.8.19.1

3.8.19.2

3.8.20

3.8.20.1

3.8.21

3.8.21.1

The Programming error bit cannot be masked and so the range of values for
<integer> is 32-63, 96-127, 160-191 and 224-255.

The power up (default) value of the SRQMASK is 44, (i.e.) Programming
error and Scanlist at break point will cause SRQ to be asserted.

STORE <non-vol location> where <non-vol location> = 112]... 147

This command will store the present state of all switch modules resident in
the 1250 chassis in the non-volatile memory location specified.

TEST 0.<testnumber> where <testnumber>::=11213
This command causes the 1250 to carry out a self test. The possible tests are:

1 - Non-destructive RAM test
2 - EPROM checksum test

3 - Non-destructive non-volatile memory test

On commencing a test, the Ready bit of the status byte is reset until the test
is completed.

WRITE <slotnumber>. < portnumber>,<data>

where <slotnumber> is in the range 1 -5

<portnumber > is in the range 0 - 2

<data> is in the range 0 - 255 for 8 bit operations and +32,767 to -32,768
for 16 bit operations.

This command is supported by 1250 Series digital and breadboard cards only.
It allows the system controller to write data to one of the three eight bit ports
on a 1250 Series digital or breadboard module.

YERR .

This command causes the 1250 to transmit the location { <slotnumber>) of
the most recent error and a two digit number (<errornumber>) that
describes the error. Refer to Table 3-1 for a listing of all possible values of
<errornumber> and corresponding error descriptions.
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<errornumber > Error Description

No error

Invalid module number specified
Specified module not installed
Invalid channel number specified
Invalid port number specified
Command syntax error

Read value larger than expected
Function not supported by module
Expected line terminator not found
Valid command not found

Exclude list too long

Channel entered on exclude list twice
Module doesn’t allow exclude function
Scan list too long

Module doesn’t allow scan

Equate list too long

Module entered on equate list twice

RN ~IO0 W e O
O U I B e ©

27 Incompatible modules equated or digital modules invalid
31 SROQMASK invalid
40 Number invalid as a test number
41 * RAM test failure
42 * ROM test failure
43 * Non-vol memory test failure
44 * Incompatible operating system EPROMS, software
© revisions
45 * Self-test CPU or related circuitry failure
46 * Self-test 13 V supply failure
47 * Self-test timer chip failure
48 * Insufficient RAM for option moduie
49 * Checksum error reading from option module EPROM
50 * Option module EPROM incompatible with CPU EPROM
51 Failed confidence test
55 Error STOREing to non-vol memory
56 Error RECALLing from non-vol memory
57 Non-vol storage location number out of range
58 RECALLing from an empty non-vol location not allowed
99 Passed Confidence Test

Note: * denotes a "fatal’ error

Table 3-5, 1250 Series Error Codes
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1250 Series Module Specific Syntax
1250-10 Breadboard Module Specific Syntax

The 1250-10 supports the READ, WRITE, RESET and PDATAOUT
commands.

The module specific syntax for the 1250-10 is of the form
<slotnumber>. < portnumber >, <data>

where <slotnumber> is the 1250 chassis slot that the 1250-10 resides in,
value 1 - 5.

<portnumber> is in the range 0 - 2
<data> is in the range 0 - 233

The PDATAQUT command outputs the data which was read or written
during the last transaction to or from the 1250-10. The output is of the form:

<slotnumber>.1250-10 BREADBOARD MODULE
<slotnumber>. <portnumber >, <data>

<slotnumber> . END
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3.9.2.1

3922

3.9.2.3

3.9.2.4

3.92.5

1250-12 Relay Actuator Module Specific Syntax Specific Syntax

The 1250-12 Relay Actuator Module Supports the OPEN, CLOSE, SETUP,
PSETUP, RESET and PDATAOUT commands.

The module specific syntax for the 1250-12 is of the form:
OPEN <slotnumber>. <channel > [; <slotnumber>. < channel>

where <slotnumber> is the 1250 chassis slot that the 1250-12 resides in,
value 1 - 5.

<channel> is the reference of a channel of 2 FORM A (2 SPST) relays
implemented on the 1250-12.

The module specific syntax used for the CLOSE command is the same as for
the OPEN command.

The SETUP command controls the sequence mode of the 1250-12 only. The
syntax used is:

SETUP <slotnumber>.<seqmode>

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 3.

and <seqmode> is BBM, (Break before make)
MBB, (Make before break)
IMM, (Immediate)

The default value for <seqmode> 1s BBM.

The PSETUP command causes the specified module setup to be transmitted
to the 1280s controller. The syntax used is:

PSETUP <slotnumber>[; <slotnumber > ]{; <slothumber> ].......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The responses to the PSETUP command for the 1250-60 and 1250-61
microwave switch modules are as follows:

<slotnumber>.1250-12 RELAY ACTUATOR MODULE

<slotnumber>. <seqmode >
<slotnumber> .END:
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The PDATAOUT command causes the specified module to transmit the
CLOSED state of the relays fitted to the board to the 1250s controlier. The
syntax used is:

PDATAQUT «slotnumber>[; <slotnumber>][; <slotnumber>}.......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The response to the PDATAQUT command for the 1250-12 Relay Actuator
Module is as follows:

<slotnumber>.1250-12 Relay Actuator Module

<slotnumber . <channel >{, <channel > ][, <« channel > ].......
<slotnumber> . END

where <channel> is 0 - 9 for the 1250-12
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3931

3.9.3.2
3933

3934

1250-14 Digital Input/Output Module Specific Syntax

The 1250-14 Digital Input/Qutput Module supports the WRITE, READ and
SETUP commands.

The WRITE command permits the writing of 8 or 16 bit data to a port, W,

The module specific syntax used with the 1250-14 in the WRITE command
is of the form:

WRITE <slotnumber>. <portnumber>,<data>

where <slotnumber> is the 1250 chassis slot that the 1250-14 resides in,_
value 1 - 5.

<portnumber > is the port written to, value 0 - 2. Port 0 writes to the
lower 8 bits of a 16 bit word, port 1 writes to the upper 8 bits of a 16
bit word and port 2 writes to all 16 bits of the word. For ports 0 and
1, each data output is the decimal equivalent of the binary data
written. The range of values of data written to ports 0 and 1is 0 - 255.
For port 2, each data output is in the 2's complement form of the 16
bit word written. The range of values of data written to port 2 is
+32,767 to -32,768.

Note: To convert from 2’s complement to binary, invert each bit and add
(binary) 1.

The module specific syntax used with the 1250-14 in the READ command is
of the form:

READ <siotnumber>.<portnumber>,{<nﬁmber of readings >}

where <slotnumber> and <portnumber> are the same as for the WRITE
command.

<number of readings> sets the number of data words to be captured
and stored by the 1250. The default value is 1, and the valid ranges for
<number of readings> is 1 - 127 for 16 bit words and 1 - 254 for 8 bit
words. The read rate is as defined by the SETUP command. When the
data captured by the READ command is read by the system controller,
it is returned over the GPIB as multiple lines of data. The number of
lines returned will be the number specified in <number of readings>.
The data read by the 1250-14 does not require an instruction to load
the data into the GPIB output buffer, but may be read over the GPIB
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The module specific syntax used with the 1250-14 in the SETUP command
is of the form:

SETUP <slotnumber>.<modenumber >, <polarity code>
where: <slotnumber> is the same as in the WRITE command.

<modenumber > sets the 1250-14 fo one of the five modes available.
The range of values for <modenumber> is 1 - 5. There are three
control lines used to qualify data transfers, I/0, PFLG and PCTL. The
lines used in each mode are described below. Modes 1 and 2 are
available at all three ports, and modes 3, 4 and 3 are available at ports
0 and 2 only.

Mode 1 is Static Mode 1. This mode will clear the data written to the
output port when a READ command is issued. It causes data to be
read synchronously, at a nominal 1 kHz rate. The I/O line is active as

a data direction indicator. This mode is the default power up mode
employed by the 1250-14.

Mode 2 is Static Mode 2. This mode permits the reading of data
previously written to the output port, otherwise it is the same as mode
1. Multiple READs are carried out at a nominal 1 kHz rate.

Mode 3 is Strobe Mode 1. This mode uses the I/Q line to indicate
data direction and the PCTL line to output a strobe to trigger data
transfer. Multiple READs are carried out at a nominal 1 kHz rate.

Mode 4 is Strobe Mode 2. This mode uses the WR line as the write
data strobe and the RD line is the read data strobe. The I/O line 1s
used to indicate data direction. Multiple READs are carried out at a
nominal 1 kHz rate.

Mode 5 is the Handshake mode. This carries out all data transfers
using a three wire handshake. The lines used are 1/0, PFLG and
PCTL. Both single and multiple READs are carried out at the speed
of the slowest handshake line.

<polarity code> sets the logic levels that are to be interpreted as true and
faise. The default value is P=0. The decimal number entered is the weighted
sum of the following:

P=1 The lower byte polarity is low true. P=0 sets the lower byte
polarity to high true.

P=4 The upper byte polarity is low true. P=0 sets the upper byte
polarity to high true.



P=2 PCTL polarity is low busy. P=0 sets the PCTL polarity to low
ready.

P=16 PFLG polarity is low busy. P=0 sets the PFLG polarity to low

ready. .
P=8 I1/0 polarity is low input. P=0 sets the I/O polarity to low
output.
o PIN 18 — e PIN 1 o
1 GND !,’ 27 / 19§ L7
z SND ed ocuoo-oc-c-cno-cooli-wﬂl, \3 Eit GN&_
3 HT O A 80400 9O EFDe RSN L ] O ‘ l} 21 LG
T | Gee 1 | T
L 7 [ T
6 L GND PIN 40 — bm 1N 2 24 | GND
7| Hs 25 | Ls
8 GND 26 | GND |
[} H4 ’ 27 L i
10 [ GND 28 { GND |
1 H3 29 L2
12 GND 0 GOND
12 1 HZ ) T Lt
14 GND . a2 aGND
15 1 HI . HO — K7 ARE BITS OF HIGH ORDER BYTE ' T Lo
16 | GND L0 - L7 ARE BITS OF LOW ORDER BYTE ET
17 Ho 3% 1 G
18 GND - 38 | GND
17 | PFLG
T3 | PeTL
32 | GND
30 | GND ]
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1250-15 Relay Driver Module Specific Syntax

The 1250-15 Relay Driver Module Supports the OPEN, CLOSE, SETUP,
PSETUP, RESET and PDATAQUT commands.

The module specific syntax for the 1250-15 is of the form:
QOPEN <slotnumber > . <channel > [; <slotnumber >, < channel >

where <slotnumber> is the 1250 chassis slot that the 1250-15 resides in,
value 1 - 5.

<channel > is the reference of a channel that is to be used fo actuate

a relay external to the 1250-15. The range of values for <channel> is
0- 19

The module specific syntax used for the CLOSE command is the same as for

~ the OPEN command.

The SETUP command controls the sequence mode of the 1250-60 and 1250-
61 only. The syntax used is:

SETUP <slotnumber>. <seqmode >

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

and <seqmode> is BBM, (Break before make)
MBB, (Make before break)
IMM, (Immediate)

The PSETUP command causes the specified module setup to be transmitted
to the 1250s controller. The syntax used is:

PSETUP <slotnumber>{; <slotnumber>]{;<slotnumber>].......

where «<slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The responses to the PSETUP command for the 1250-60 and 1250-61
microwave switch modules are as follows:

<slotnumber>.1250-15 RELAY ACTUATOR MODULE
<slotnumber>.<segmode >
<slotnumber> END
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The PDATAOUT command causes the specified module to transmit the
CLOSED state of the relays fitted to the board to the 1250s controller. The
syntax used is:

PDATAQUT <slotnumber > [; <slotnumber > i{; <slotnumber > .......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The responses to the PDATAOUT command for the 1250-60 and 1250-61
microwave switch modules are as follows:

<slotnumber>.1250-15 RELAY ACTUATOR MODULE
<slotnumber>. <channel > [, <channel > ][, <channel > ].......
<slotnumber > .END

where <channel> is € - 19 for the 1250-13.
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1250-15 Confidence Mode Support

The 1250-15 may be configured to support confidence testing in one or more
ways, depending on the types of relays that the card is driving and the users
requirements. Two types of confidence testing are available, coil current
sensing and spare contact sensing. The spare contact sensing is available only
if the relay is a DPDT type with one of the pair of contacts unused and the
exact configuration depends on whether the relay is normally open or
normally closed. More than one type of confidence test may be implemented
on a single board and Racal-Dana recommend that channels 0 -7, 8 - 15 and
16-19 have one type of confidence feedback per group implemented.

The 1259-15 is factory configured with DIP switches installed in sockets Z10,
Z11 and Z12. These simulate the FORM A sense mode and allow the 1230-
15 to pass the confidence mode test without external connections. If external
relays are connected, the DIP switches must be removed or switched off and
external coil or contact feedback supplied.

To implement coil current sensing, remove resistor blocks Z13, Z14 and Z15
from the 1250-15 and install them in the sockets for Z10, Z11 and Z12.
Connect the relay coil to pins D and P3-2 on the 1250-15. Fit jumper W1 if

‘it is required to use the 1250 internal + 13 V supply to supply the relay coil

current, as shown below.

(A} COIL SENSE
100K
S
- -OQ—— —AAA b ne e
290 1' +13V TO +48Y
e 47K ?
DIP SWITCH ooy
MUST BE L
CLOSED ¢
|,

S
%1 P32
1 - L
& <

13V RETURN g\
LW

0

+13V G



To implement FORM A (normally open) sensing, remove resistor blocks Z10,
711 and Z12 from the 1250-15 and install them in the sockets for Z13, Z14
and Z15. Connect the relay coil to pins D and P3-2 on the 1250-15 and the
unused switch contacts to pins S and P4-1,2. Fit jumper W1 if it is required
to use the 1250 internal +13 V supply to supply the relay coil current as
shown below.

: O +13V
{B) FORM “A” SENSE %
6.8K
100K § FORM A"
S
- ANl T
HC240 ] QVC
47K
-3
K
/\ D/ ]
f, \ ki
~5) 4
- P32
b
E
G
W
E——G N\ D 413V
13V RETURN O
P4-1.2

To implement FORM B (normally closed) sensing, remove resistor blocks
Z13, Z.14, Z.15, Z10, Z11 and Z12 from the 1250-15. Connect the relay coil
to pins D and P3-2 on the 1250-15 and the unused switch contacts to pins S
and P3-1. Fit jumper W1 if it is required to use the 1250 internal +13 V
supply to supply the relay coil current.

{C) FORM "B SENSE

100K FORM "B
5
~~OQ~ AL 7 O
= v
HC240 47K |o1P sWITCH., | ¢rc
9] 1 3
INSTALLED.,
MUST BE
v | OPEN
Ll
hd ~
% P32
13V RETURN f
Q
PW1
v
é +13V
FUSED
13V > us
P3-1
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1250-16 High Density Signal Switching Module Specific Syntax

The 1250-16 High Density Signal Switching Module Supports the OPEN,
CLOSE, SETUP, PSETUP, RESET and PDATAQUT commands.

The module specific syntax for the 1250-16 is of the form:

OPEN <slotnumber >. < port>{; <slotnumber>. <port>].....

where <slotnumber> is the 1250 chassis slot that the 1250-16 resides in,
value 1 - 5,

<port> is a 12 wire port, each wire of which is to be switched. Any
port may be selected as the ‘common’ terminal and each port closed
individually, as required. The range of values for <port> is 00 - 03.
Note that <port> = 03 connects the 1250-16 to the analog bus.

CAUTION

‘The analog bus only supports 10 wire operation and so two of

the 12 wires switched by the 1250-16 are not connected to the
analog bus if port 5 is closed.

The module specific syntax used for the CLOSE command is the same as for
the OPEN command.

The SETUP command controls the sequence mode of the 1250-16 only. The
syntax used is:

SETUP <slotnumber>.<seqmode >

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

and <segmode> is BBM, (Break before make)
MBB, (Make before break)
IMM, (Immediate)

The default value for <seqmode> 1s BBM.

The PSETUP command causes the specified module setup to be transmitted
to the 1250s controller. The syntax used is:

PSETUP <slotnumber>[; <slotnumber > ][; <slotnumber>].......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module



3.9.5.6

resides in, value 1 - 5,

The responses to the PSETUP command for the 1250-16 switch module is as
follows:

<slotnumber>.1250-16 HIGH DENSITY SIGNAL SWITCHING MODULE

< slotnumber > . <segqmode >
<slotnumber> END

The PDATAQUT command causes the specified module to transmit the
CLOSED state of the relays fitted to the board to the 1250s controller. The
syntax used 1s:

PDATAQUT <slotnumber>[; <slotnumber > ][; <slotnumber>}.......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The response to the PDATAOUT command for the 1250-16 Module is as
follows:

<slotnumber >.1250-16 HIGH DENSITY SIGNAL SWITCHING MODULE
<slotnumber >.<port>[, <port>]], <port>]......
<slotnumber> . END

where <port> is 0 - 5 for the 1250-16
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1250-20 Relay Power Module Specific Syntax

The 1250-20 Relay Power Module Supports the OPEN, CLOSE, SETUP,
PSETUP, RESET and PDATAQOUT commands.

The module specific syntax for the 1250-20 is of the form:
OPEN <slotnumber>. <channel >{; <slotnumber >. < channel >

where <slotnumber> is the 1250 chassis slot that the 1250-20 resides in,
value 1 - 5.

<channel> is the reference of a 2 FORM A (2 SPST) relays implemented
on the 1250-20. The range of values for <channel> is 0 - 9.

The module specific syntax used for the CLOSE command is the same as for
the OPEN command.

The SETUP command controls the sequence mode of the 1250-20 only. The
syntax used 1s:

SETUP <slotnumber>.<seqmode>

where <slotnumber> is the 1250 chassis slot that the 1230 Series module
resides in, value 1 - 5.

and <seqmode> is BBM, (Break before make)
MBB, (Make before break)
IMM, (Immediate)

The default value for <segmode>. is BBM.

The PSETUP command causes the specified module setup to be transmitted
to the 1250s controller. The syntax used is:

PSETUP <slotnumber>[; <slotnumber>][; <slotnumber>].......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The responses to the PSETUP command for the 1250-20 Relay Power
modules are as follows:

<slotnumber>.1250-20 RELAY POWER MODULE
<slotnumber>. <seqmode >
<slotnumber>.END



3.9.6.6 The PDATAOUT command causes the specified module to transmit the
CLOSED state of the relays fitted to the board to the 1250s controller. The
syntax used is:

PDATAQUT <slotnumber> [; <slotnumber > ][; <slotnumber > |.......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The response to the PDATAOUT command for the 1250-20 Relay Power
Module is as follows:

<slotnumber >.1250-20 RELAY POWER MODULE
<slotnumber >. < channel > [, < channel > ][, < channei > J.......
<slotnumber > .END

where <channel> is 0 - 9 for the 1250-20-
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1250-30 Scanner / Maultiplexer Module Specific Syntax

The 1250-30 Scanner / Multiplexer Module Supports the OPEN, CLOSE,
SETUP, PSETUP, RESET and PDATAOUT commands.

The module specific syntax for the 1250-30 is of the form:
OPEN <slotnumber >. < channel > [; <slotnumber>. < channel >

where <slotnumber> is the 1250 chassis slot that the 1250-30 resides in,
value 1 - 5.

<channel> is the reference of the channel implemented in the 1250-30.

The module specific syntax used for the CLOSE command is the same as for
the OPEN command.

The SETUP command controls the sequence mode of the 1250-30 only. The
syntax used is:

SETUP <slotnumber>. <seqmode >

where <slotnumber> is the 1250 c;hassis slot that the 1250 Series module
resides in, value 1 - 5. )

and <segmode> is BBM, (Break before make)
MBB, (Make before break)
IMM, (Immediate)

The default value for <seqmode> is BBM.

The PSETUP command causes the specified module setup to be transmitted
to the 1250s controller. The syntax used is:

PSETUP <slotnumber>{[; <slotdumber > ][; <slotnumber>|.......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 3.

The responses to the PSETUP command for the 1250-30 Scanner/
Mulitiplexer modules are as follows:

<slotnumber>.1250-30 SCANNER / MULTIPLEXER MODULE
<slotnumber>.<seqmode >

<slotnumber> . END



3.9.7.6 The . PDATAOUT command causes the specified module to transmit the
CLOSED state of the relays fitted to the board to the 1250s controller. The
syntax used is:

PDATAQUT «<slotnumber >{; <slotnumber > ][; <slotnumber>}.......

where <slotnumber> is the 1230 chassis slot that the 1250 Series module
resides in, value 1 - 3,

The response to the PDATAOUT command for the 1250-30 Scanner /
Multiplexer Module is as follows:

<slotnumber >.1250-30 SCANNER / MULTIPLEXER MODULE
<slotnumber>.<channel > |, <channel > ][, < channel > ].......
<slotnumber> . END

where <channel> is 0 - 19 for the 1250-30.
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1250-35 Module Specific Syntax

The 1250-35 supports the OPEN, CLOSE, SETUP, PSETUP, PDATAOUT
and RESET commands. '

The module specific syntax for the 1250-35 is divided into three sections. The
section to be used is dependant on the configuration implemented for the
switching module. :

OPEN <slotnumber>. <channel > [; <slotnumber >. <channel>;.......]

where <slotnumber> is 1 - 5. It describes the chassis slot that the 1250
Series module is resident in.

<channel > is the reference of the channel to be closed.

In a four wire mode, the range of values for <channel> is 0 - 23.
In a two wire mode, the range of values for <channel> is 0 - 47.
In a one wire mode, the range of values for <channel> is § - 95.

The 4, 2 or 1 wire mode of the 1250-35 is set by jumpers on the switching
module PCB. To select a particular mode, set jumpers W15 and W16 to
connect the jumper pins as follows:

W15 W16
Four wire 1i02 1to2
Two wire 210 3 1to2
Cne wire 1to?2 2t03
CAUTION

If jumpers W15 and W16 are both set to connect pins 2 to 3, an illegal state
occurs and the 1250-35 will default to a four wire mode of operation. The
configuration of the 1250-35 is determined by jumper pairs W1 to W14, and
so if the hard wired configuration and the mode of operation are in conflict,
the overall 1250-35 configuration is indeterminate.

In the one wire mode, the scanner output is always connector J2, Pin N. The



inputs selected and deselected by OPEN <channel > and CLOSE <channel>

commands are as follows for each value of <channel>:

<channel> Connector

D00 ~I WL OB e O

B G fod ted fad (ol Gad Lo L L0 L0 R B BRI DD B B0 B b b B e b e e e ed b ek fod e
SO adoOMbE W OO ~IO LW OWO-ITonUL WO

J1
J1
J1
J1
J1
J1
33
33
13
J3
J3
J3
J1
J1
J1
J1
J1
J1
J3
I3
J3
J3
J3
J3
J1
J1
J1
Jl
J1
J1
J3
J3
J3
J3
J3
33
I
J1
J1
J1
J1

Pin
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)

o E Mo e MO T '®) O "N ot wme < VR R <
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J1
J3
J3
J3
I3
I3
J3
J1
J1
J1
J1
J1
J1
J3
I3
J3
J3
J3
J3
J1
J1
J1
J1
Jl
J1
J3
I3
13
J3
J3
I3
A}
J1
J1
J1
J1
J1
J3
I3
J3
J3
J3
J3
J1
J1
J1
J1
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88 J1 R
89 J1 F
90 J3 y

91 I3 p
92 J3 d

93 J3 \Y
94 J3 L
95 J3 B

Example: Channel 0 is the high side of K1 and channel 50 is
the low side of K3. As the 1250-35 selects between the high and
low sides of its relays, it cannot select both high and low sides.
Closing channel 0 while channel 95 is closed will result in the .
selection of the relays high side, which will open channel 93
and close channel 48.
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3.9.8.5 In the two wire modes, there are several scanner outputs available, depending
on the configuration selected. Refer to Figure 3-2 for the outputs available
in the various two wire configurations. The inputs selected by CLOSE.
<channel> commands are as follows for each value of <channel>:

<channel> Connector Pins

0 J1 DD and BB
1 J1 v and t

2 1 kand h

3 J1 aand Y

4 J1 Sand P

5 J1 Hand E

6 J3 DD and BB
7 J3 vand t

8 J3 k and h

9 i3 aand Y

10 J3 Sand P

11 J3 Hand E
12 J1 z and x

13 J1 rand n

14 J1 e and ¢

15 J1 W and U
16 J1 M and K
17 J1 Cand A

18 J3 z and x

19 I3 rand n

20 J3 e and ¢

21 J3 Wand U
22 J3 M and K
23 J3 C and A
24 J1 AA and w
25 J1 s and p

26 J1 fand d

27 J1 Xand V
28 J1 Nand L
29 J1 Dand B
30 J3 EE and CC
31 J3 w and u
32 J3 m and j

33 i3 band 2z

34 J3 Tand R

35 I3 Jand F

36 J1 EE and CC
37 J1 w and u

38 J1 m and j

3-38



39
40
41
42
43
44
45
46
47

J1
J1
J1
J3
J3
J3
J3
J3
33

band Z
Tand R
J and F
AA andy
sand p
fand d
Xand V
Nand L
D and B
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3.9.8.6

3.98.7

3-40

In the four wire modes, there are several scanner outputs available,
depending on the configuration selected. Refer to Figure 3-3 for the outputs
available in the various four wire configurations. The inputs selected by
CLOSE <channel> commands are as follows for each value of <channel>:

<channel> Connector Pins Connector  Pins

0 J1 DD and BB J3 DD and BB
1 J1 v and t J3 vandt

2 Jj1 k and h J3 kand h

3 1 aand Y J3 aand Y
4 J1 Sand P J3 Sand P
5 J1 Hand E I3 Hand E
6 J1 z and x J3 Z and x

7 J1 randn J3 rand n

8 J1 e and ¢ J3 e and ¢

9 J1 W and U 13 Wand U
10 J1 M and K J3 M and K
11 J1 Cand A J3 Cand A
12 J1 AAandy J3 EE and CC
13 J1 s and p J3 w and u
14 Ji fand d J3 m and j
15 J1 Xand V J3 b and Z
16 J1 N and L J3 T and R
17 J1 Dand B J3 Jand F
18 J1 EE and CC 13 AA and y
19 J1 w and u J3 s and p
20 J1 m and } J3 fand d
21 J1 band Z J3 Xand V
22 J1 T and R J3 N and L
23

J1 J and F J3 D and B

The module specific syntax used for the CLOSE command is the same as for
the OPEN command.



3.9.8.8

3.9.8.9

The SETUP command controls the relay sequence mode of the 1250-35 only.
The syntax used is:

SETUP <slotnumber>.<seqmode>

where <slotnumber> is 1 - 5. It describes the chassis slot that the 1250
Series module is resident-in.

<seqmode> is BBM, (Break before make)
MBB, (Make before break)
IMM, (Immediate).
The default value for <seqmode> is BBM.

The PSETUP command causes the specified module setup to be transmitted
over the GPIB to the 1250s controller. The syntax used is:

PSETUP <« siotﬁumber >[; <slotnumber> J{; <slotnumber > ].......
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3.9.8.10
3.9.8.10.1

3.9.8.10.2

3.9.8.103
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]

1250-35 Configuration Setting

The 1250-35 configuration is set by the addition of jumper wires to the 1250-
35 PCB. The following Table gives the jumpers necessary to configure the
1256-35 in all of its configurations. An X indicates that the jumper is to be
fitted and an (X) indicates that the jumper is optional, depending on whether
access to the Analog bus is required. '

Jumper pairs W1 to W14 set the 1250-35 switching topology and moveable
jumpers W15 and W16 control the 1250-35 ID byte. This ID byte informs the
1251 whether the 1250-35 is in a 1, 2 or 4 wire configuration

The 1250-35 is despatched from the factory with no jumpers fitted except
jumpers W15 and W16, which are both in positions connecting pins 1 to 2.
This is the 4 (1 x 6) four wire configuration.
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4(1}(6) 4(1x12)  2(1x12)  8(1X6)  2(1x24) 1(1x24) 1(1x48) 1(1x96)

4 wire 2 wire 4 wire 2 wire 2 wire 4 wire 2 wire 1 wire -

WiL (X) X (X) X X X X
WiH (X) X (X) X X X X
W2L X X X X
W2H X X X X
W3L X X X X X
W3H X X X X X
W4L X X X X X
W4H X X X X X
W5L X X X X
W5H X X X X
We6L ) X Xy X X X X
W6K (XD X 0:9) X X X X
W7L X X X
W7TH X X X
WS8L. X X X
WEH X X X
WL ) X (X) X X X X
WoH (X) X X) X X X X
W10L X X X X
W10H X X X X
WI11L X X X X X
Wi1iH X X X b4 X
W1iz2L X X X X X
WI12H X b4 x X X
W13L X X X X
W13H X X X X
WI14L (X) X (X) X X X X
W14H (X) X (X) X X X X
W15 1to221t03 2to03 lto2 2t 3 1to? 2t03 1to 2
W16 Jto21to?2 1to 2 1to02 1to?2 1to?2 1to2 2to 3



39.8.11

3.98.11.1

3.9.8.11.1.1

3.9.8.11.1.2

398112

398.11.3
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Analog Bus Support |

The 1250-35 may be configured to access the analog bus by the fitting of
jumpers. This access may be via relays or hard wired, depending on the
jumpers fitted.

To access the analog bus via relays, fit 24-gauge twisted pairs to the 1250-35
as follows:

E17 to EY and E18 to E10
E19 to E4 and E20 to E3
E21 to E13 and E22 to E14
E23 to E8 and E24 to E7

To connect and disconnect the 1250-35 to and from the Analog bus, the

OPEN and CLOSE commands are used. The values of <channel> used are

as follows:

In a four wire mode, <channel> is in the range 24 - 27.
In a two wire mode, <channel> is in the range 48 - 51
In a one wire mode, <channel> is in the range 96 - 99.

<channel> values 24 - 27, 48 - 51 and 96 - 99 close relays K49 - 52,
respectively.

Note that all four relays must be closed to connect the 1250-35 to the Analog

bus completely. Each relay connects two wires to the Analog bus. This allows
the connection of selected wires to the Analog bus if desired.

To hard wire permanent access to the analog bus, fit 24-gauge jumpers to the
1250-35 as follows:

El17 to El and E18 {0 E2
E19 to E3 and E20 to B4
E21 to E5 and E22 to E6

F23 to E7 and E24 to E8

Note that Analog bus access is not supported in the 4 (1 x 6) four wire



configuration. The fitting of jumpers to connect to the analog bus in this
configuration would change the configuration of the switching module.

3.98.114 Analog bus access is supported for the 4 (1 x 12) two wire configuration only
if the optional jumpers shown in the 1250-35 configuration table are installed.
These jumpers are in addition to the jumpers required to access the analog
bus as described above.
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3.9.8.12

3.9.8.12.1

3.98.12.2

3.9.8.12.3

3-46.

1250-35 Performance Enhancements

The 1250-35 path resistance may be reduced and the bandwidth available
increased by short circuiting connections to J2 on the 1250-35 EXTERNAL
to the 1250-35. These performance improvements arise by connecting used
and unused signal paths in paraliel. This reduces path resistance and causes
what were previously unterminated stubs to become current carrying
conductors, which removes the band-limiting effects previously caused by the

stubs.

In a four wire mode, short circuit the following pins EXTERNAL to

connector J2 for the following configurations:

4(1 x 6):
2(1 x 12):

| 1(1 x 24):

In a two wire mode, short circuit the following pins EXTERNAL to connector

No jumpers

Cand D
Aand B
T and X
Uand W
Mand R
Sand V
Jand E
F and K

C,D,Fand K
A, B, Jand E
T, X, Vand §
W, URand M

J2 for the following configurations:

2(1 x 24):

4(1 x 12):

1(1 x 48):

D, T, Xand C

A, W,Uand B

M, ], R and E

V,F, Kamd S

A and w R and E
Dand T V and ¥
Uand B jand M

X and C Kand S
DT X, CV,F,Kand §
M,JLRE B U Wand A

-



3.9.8.124 In a one wire mode, short circuit the following pins EXTERNAL to connector
J2 for the following configuration:

1 x 96: DT X, C,V,F,Kand S
M J, R EB U Wand A
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3.9.9
3991

3992

3.9.9.3

3-48

1250-40 Module Specific Syntax

The 1250-40 supports the OPEN, CLOSE, RESET, and PDATAOUT
commands.

The Module Specific Syntax for the 1260-40 4 x 5 Signal Matrix module is as
follows:

<slotnumber> . <rownumber > <columnnumber >

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

<rownumber> is the matrix row to be connected to
< columnnumber >, value 00 through 03.

<columnnumber> is the matrix column to be connected {to
<rownumber >, value 00 through 04.

The following relay control matrix gives the possible command codes used to

implement row and column closures for the 1250-40.

Column number

00 01 02 03 04

00 0000 0001 0002 0003 0004
Row -0 0100 0101 0102 0103 0104
Number

02 0200 0201 0202 0203 0204

03 0300 0301 0302 0303 0304

04 0400 0401 0402 0403 0404

Two digits are required to describe <rownumber> and <columnnumber>.
A leading zero is added to both <rownumber> and <columnnumber>.

Example: CLOSE 3.0204

This CLOSE statement will connect row 2 to column 4 on the 1260-40
resident in 1250 slot 3.



3994 In the case that more than one connection is to be made or brokén on the
1260-40 with contiguous rows or columns, then the following format is
supported:

<rownumber> <columnnumber > - <rownumber > < columnnumber >
Example: OPEN 3.0101-0204

This OPEN statement has the same effect as a series of open commands to
open all of the connections between rows from 1 through 3 and columns 1

through 4. i.e. connections 0101, 0102, 0103, 0104, 0200, 0201, 0202, 0203 and
0204 are opened.
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3.9.10
3.9.10.1

3.9.10.2

3.9.10.3

3-50

1250-40B Module Specific Syntax

The 1250-40B supports the OPEN, CLOSEL, RESET, and PDATAOUT .
commands.

The Module Specific Syntax for the 1260-40B 4 x S-Si.gnal Matrix module is
as follows:

<slotnumber > . < rownumber > <columnnumber >

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

<rownumber> is the matrix row to be connected to
<columnnumber>, value 00 through 03. ‘

<columnnumber> is the matrix column to be connected to
.. <rownumber >, value 00 through 04.

The foilovﬁng relay control matrix gives the possible command codes used to
implement row and column closures for the 1250-40B.

Column number

G0 o1 02 03 04 "D

K
\“\._ e o

00 0000 00061 0002 0003 0004

Row 01 0100 0101 0102 0103 0104

Number
02 0200 0201 0202 0203 0204

03 0300 0301 0302 0303 0304
04 0400 0401 0402 0403 0404

Two digits are required to describe <rownumber> and <columnnumber>.
A leading zero is added to both <rownumber> and <columnnumber>.

Example: CLOSE 3.0204

This CLOSE statement will connect row 2 to column 4 on the 1250-40B
resident in 1250 slot 3.



3.9.104 In the case that more than one connection is to be made or broken on the
1260-40B with contiguous rows or columns, then the following format is
supported: .
<rownumber> < columnnumber > - <rownumber > < columnnumber >
Example: OPEN 3.0101-0204
This OPEN statement has the same effect as a series of open commands to
open all of the connections between rows from 1 through 3 and columns 1
through 4. i.e. connections 0101, 0102, 0103, 0104, 0200, 0201, 0202, 6203 and
(204 are opened.
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3.9.11

3.9.11.1

3.9.11.2

3.9.11.3

1250-45 Module Specific Syntax

The 1250-45 supplies a two wire 4x12 signal switching matrix or it may be
configured in the factory as two 4x6 matrices, for use at up to 10 MHz.

The 1250-45 supports the OPEN, CLOSE, RESET, and PDATAOUT
commands.

The Module Specific Syntax for the 1260-45 4 x 12 Signal Matrix module is
as follows:

<slotnumber>. <rownumber> < columnnumber >

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

<rownumber> is the matrix row to be connected to
< columnnumber >, value 00 through 03.

<columnnumber> is the matrix column to be connected to
<rownumber>, value 00 through 12
Two digits are required o describe <rownumber> and <columnnumber>.
A leading zero is added to both <rownumber> and <columnnumber>.

Example: CLOSE 3.0204

This CLOSE statement will connect row 2 to column 4 on the 1250-45
resident in 1250 slot 3.



39.114 In the case that more than one connection is to be made or broken on the
1250-45 with contiguous rows or columns, then the following format is
supported:

< rownumber> < columnnumber > - < rownumber > < columnnumber >

Example: OPEN 3.0101-0204

This OPEN statement has the same effect as a series of open commands to
open all of the connections between rows from 1 through 3 and columns 1
through 4. i.e. connections 0101, 0102, 0103, 0104, 0200, 0201, 0202, 0203 and

0204 are opened.
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3.9.12
3.9.12.1

3.9.12.2

358123

3.9.124

3.9.125

3.9.12.6

3-54

1250-50, 1250-51A and 1250-51B, R.F. Multiplexer Module Specific Syntax

The 1250-50, 51A and 51B R.F. multiplexer modules support the OPEN,
CLOSE, SETUP, PSETUP, RESET and PDATAOUT commands.

The module specific syntax for the 1250-50, 1250-31A and 1250-31B, R.F. -
Switch modules is as follows:

OPEN <slotnumber>. <channel > [; <slotnumber>.<channel > }......

where <channel> is the relay to be closed to connect an input or output to
the Common line. Note that two connections at least are required to connect
an input to an output. Channels remain closed until opened by an OPEN
command., Care must be taken not to leave connections closed if not
required, as this may lead to unwanted connections to imnstruments, etc.
The range of values for <channel> 1s:

1250-50 and 51B: 00 - 04, 10 - 14, 19, 20 - 24, 30 - 34 and 39

1250-51A: 00 - 04, 10 - 14 and 19

The Module Specific Syntax for the CLOSE command is the same as for the
OPEN command.

The SETUP command controls the sequence mode of the 1250-50, 51A and
51B only. The syntax used is:

SETUP <slotnumber>.<segmode>

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5,

and <seqmode> is BBM, (Break before make)
MBB, (Make before break)
IMM, (Immediate)

The PSETUP command causes the specified module setup to be transmitted
to the 1250s controller. The syntax used is:

PSETUP <slotnumber > [; <slotnumber > J[; <slotnumber> ].......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.



3.9.12.7

The responses to the PSETUP command for the 1250-50, 51A and 51B switch
modules are as follows:

<slotnumber>.1250-NN <MODULE NAME >
<slotnumber>. <seqmode >
<slotnumber>.END

The PDATAOUT command causes the specified module to transmit the
CLOSED state of the relays fitted to the switching module to the 1250s
controller. The syntax used is:

PDATAQUT < sEotnumberS [; <slotnumber >][; <slotnumber>].......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The responses to the PDATAOUT command for the 1250-50, 51A and 51B
RF switch modules are as follows:

<slotnumber > .1250-NN < MODULE NAME >
<slotnumber>.<channel >, <channel > J[, < channel > ].......
<slotnumber > .END

The range of values for <channel> is:

1250-30 and 51B: 00 - 04, 10 - 14, 19, 20 - 24, 30 - 34 and 39
1250-51A: _ 00 - 04, 10 - 14 and 19
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1250-52A and 1250-352B R.F. Multiplexer Module Specific Syntax

The 1250-52A and 1250-52B R.F.Switch modules support the OPEN, CLOSE,
PSETUP, RESET and PDATAOUT commands.

The module specific syntax for the 1250-52A and 1250-52B R.F. Switch
modules is as follows:

OPEN <slotnumber>.<channel >[; <slotnumber >.<channel > ......

where <channel> is the relay to be closed to connect an input to an output.
The range of values for <channei> is:

1250-52A: 00 - 04 and 10 - 14

1250-52B: 00 - 04, 10 - 14, 20 - 24 and 30 - 34

The Module Specific Syntax for the CLOSE command is the same as for the
OPEN command. Note that connections to 04, 14, 24 and 34 are connections
to a "not connected” pin and any connections in a group are opened. The
commands OPEN and CLOSE will both open an existing connection if
directed to one of the "not connected” pins.

Connections between input and output are mutually exclusive within a group
in the 1250-32 switch modules. A CLOSE command will open an existing
connection and close the new connection and an OPEN command will open
any existing connection in the group and open circuit the Common
connection.

The 1250-52A and 1250-52B are restricted to the Break Before Make
sequence mode only.

The PSETUP command causes the specified module setup to be transmitted
to the 1250s controller. The syntax used is:

PSETUP «<slotnumber > [; <slotnumber > ][; <slotnumber> ].......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5,

The responses to the PSETUP command for the 1250-52A and 1250-52B
modules are as follows:

<slotnumber> .1250-NN <MODULE NAME >



3.9.13.8

<slotnumber>. BBM
<slotnumber> END .

The PDATAQUT command causes the specified module to transmit the
CLOSED state of the relays fitted to the switching module to the 1250s
controiler. The syntax used is:

PDATAQUT <slotnumber>[; <slotnumber > }[; <slotnumber>].......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The responses to the PDATAQUT command for the 1250-52A and 52B RF
switch modules are as follows:

<slotnumber>.1250-NN <MODULE NAME>
<slotnumber » . < channel > [, <channel > ][, < channel > ].......
<slotnumber> END

The range of values for <channel> is:

1250-52A: 00 - 04 and 10 - 14
1250-52B: 00 - 04, 10 - 14, 20 - 24 and 30 34
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1250-54B and 1250-55B RF Multiplexer Module Specific Syntax

The 1250-54B and 1250-55B R.F. multiplexer support the OPEN, CLOSE,
SETUP, PSETUP, RESET and PDATAOUT commands.

The module specific syntax for the 1250-54B and 1250-35B R.F. Multiplexers
is as follows:

OPEN <slotnumber > . <channel > [; <slotnumber> ., < channel>]......

Where <channel> is the relay to be closed to connect an input to the output.
Channels remain closed until opened by an OPEN command.

The range of values for <channel> is:

00 - 04
10 - 14
20 - 24
30 -34

The Module Specific Syntax for the CLOSE command is the same as for the
OPEN command. Note that connections to 04, 14, 24 and 34 are connections
to a "not connected” pin and any connections in a group are opened. The
commands OPEN and CLOSE will both open an existing connection if
directed to one of the "not connected” pins.

Connections between input and output are mutually exclusive within a group
in the 1250-54B and 1250-55B switch modules. A CLOSE command will open
an existing connection and close the new connection and an OPEN command
will open any existing connection in the group and open circuit the Common
connection. :

The 1250-34B and 1250-35B switching modules are restricted to the Break -

Before Make sequence mode.

The PSETUP command causes the specified module setup to be transmitted
to the 1250s controller. The syntax used is:

PSETUP <slotnumber>[; <slotnumber> |[; <slotnumber> ].......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The responses to the PSETUP command for the 1250-54B multiplexer is as
follows:



<slotnumber>.1250-NN <«MODULE NAME >
<slotnumber> . BBM »
< slotnumber> .END

39.148 The PDATAOUT command causes the specified module to transmit the
CLOSED state of the relays fitted to the switching module to the 12505
controller. The syntax used is:

PDATAQUT <slotnumber > [; <slotnumber > ][; <slotnumber>|.......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The responses to the PDATAOUT command for the 1250-50, 514, 51B and
52A RF switch modules are as follows:

<slotnumber>.1250-NN <MODULE NAME>
<slotnumber > . <channel >{, < channel > 1{, < channel > ].......
<slotnumber> . END

The range of values for <channel> is:

00 - 03, 10 - 13, 20 - 23 and 30 - 33.
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1250-60 and 1250-61 Microwave Switching Meodule Specific Syntax

The 1250-60 and 1250-61 éupport the OPEN, CLOSE, SETUP, PSETUP,
PDATAOUT and RESET commands. )

The module specific syntax for the 1250-60 and 1250-61 is of the form:
OPEN <slotnumber > . <channel > [; <slotnumber >. < channel >

where <slotnumber> is the 1250 chassis slot that the 1250-60 and 1250-61
switch modules reside in, value 1 - 5.

<channel> is the reference of a SPDT relay resident on the switching
module. The range of values for <channel> is 0 - 1 for the 1250-60A and
1250-61A, and 0 - 3 for the 1250-60B and 1250-61B.

The module specific syntax used for the CLOSE command is the same as for
the OPEN command.

The SETUP command controls the sequence mode of the 1250-60 and 1250-
61 only. The syntax used is:

SETUP <slotnumber>. <seqmode >

where <slotnumber> is the 1250 chassis slot that the 1250 Seriesrmodule
resides in, value 1 - 5.

and <seqmode> is BBM, (Break before make)
MBB, (Make before break)
IMM, (Immediate) .

The PSETUP command causes the specified module setup to be transmitted

“to the 1250s controller. The syntax used is:

PSETUP <slotnumber > [; <slotnumber > Jf; <slotnumber>|.......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The responses to the PSETUP command for the 1250-60 and 1250-61
microwave switch modules are as follows:

<slotnumber>.1250-60A/61A MICROWAVE MODULE
<slotnumber > . <seqgmode >

<slotnumber> . END



3.9.15.6 The PDATAOUT command causes the specified module to transmit the
CLOSED state of the relays fitted to the board to the 1250s controller. The
syntax used is:

PDATAOUT <slotnumber>[; <slotnumber > }[; <slotnumber>].......

where <slotnumber> is the 1250 chassis slot that the 1250 Series module
resides in, value 1 - 5.

The responses to the PDATAOUT command for the 1250-60 and 1250-61
microwave switch modules are as follows:

<slotnumber >.1250-60A/61A MICROWAVE MODULE
<slotnumber >. < channel > [, <channel > ][, <channel > ].......
<slotnumber>.END

where <channel> is 0 or 1 for the 1250-60A and 1250-61A.
<slotnumber>.1250-60B/61B MICROWAVE MODULE
<slotnumber >. <channel> [, <channel >]{, <channel>].......

<slotnumber> .END

where <channel> is 0, 1, 2 or 3 for the 1250-60B and 1250-61B.
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3.10
3.10.1
3.10.1.1

Introduction

Local Control

Local control of the 1250 is only available through the use of the Intelligent

front panel, Option 90. This option allows the operator to control all 1250
functions from the front panel using keystrokes similar in format to the GPIB
commands used to control the 1250.

3.10.2
3.102.1

1250 Intelligent Front Panel (Option 90)

Refer to Figure 3-X for an illustration of the 1230 Intelligent Front Panel

(Option 90) and to Table 3-X for descriptions of the features of the 1230
Inteiligent Front Panel.
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Table 3-X, 1250 Intelligent Front Panel Features

Description

1
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Display keys. These four keys are used to scroll the 1250 display
UP, DOWN, LEFT or RIGHT, when it is necessary to view
more information than may be displayed at one time. The
information to be viewed may be more than the 16 character
LED display can show or may be contained in more than one
line, requiring the use of these keys. The direction of scrolling
that each key causes is as marked on the front panel with
arrows.

RESET key. This key, when used with the EXEC key, causes
the 1250 to return to its home state and to open ail channel




closures. All slot { settings are lost except the power up recall.

ERR (Error) key. This key causes any errors that have occurred
to be displayed on the 1250 front panel display. The error
message is of the form ERROR X.YY where X is the slot
number associated with the error, value 0 - § (slot 0 is the
mainframe) or XX if the error is not associated with a particular
slot. YY is a two digit decimal number detailing the error. Refer
to the YERR section in the Device Dependant Command Codes
on page 3-17 for a listing of all error codes. The error is
displayed while the ERR key is depressed and remains in the
system until cleared by the CLR key or the 1250 is RESET.

EXEC (Execute) key. This key is used to cause the 1250 to
carry out the commands associated with the different keys on
the front panel after the keys selected are used.

Entry keys. These keys are used to enter data for use with the
various command keys. The . and - keys are used to enter the
delimiters required by the various command keys. The SEL keys
are used to select between the various option available for the
1250 Series modules setups. The CLR key clears the current
display, clears reported errors and returns the 1250 display to
the power up condition. It also clears any commands entered
since the last use of the EXEC key. The DEL key is used to
delete the last data entry made, one character at a time, starting
with the most recently entered.

OPEN key. This key is used to command the opening of
previously closed 1230 Series switching module relays. Note that
each switching module requires different descriptors for the
command to be implemented.

CLOSE key. This key is used to command the closing of
previously open 1250 Series switching module relays. Note that
each switching module requires different descriptors for the
command to be implemented.

READ key. This key is used to read digital data from the 1250
Series boards that support digital I/O operations.

WRITE key. This key is used to write digital data to the 1250
Series boards that support digital I/O operations.
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10

11

12

13

14

15

16

17

18

19

20

VIEW key. This key is used to examine the operating conditions
(setup or specific module data) used in the 1230 Series modules
fitted to the 1250 and for the 1250 itself. Use with the SETUP
and DATA keys and a numeric specifier that defines the slot
to be viewed.

EDIT key. This key is used to change the operating conditions
(setup or specific module data) used in the 1250 Series modules
fitted to the 1250 and for the 1250 mainframe. Use with the
SETUP key and a numeric specifier that defines the siot to be
edited.

SETUP key. This key specifies the type of information to be
viewed in the 1250. Use with the VIEW and EDIT keys.

DATA key. This key specifies the type of information to be
viewed. Use with the VIEW key.

STORE key. This key is used to store switch settings for all
relay modules fitted to the 1250 in non-volatile memory.
RECALL key. This key is used to recall switch settings for all
switch modules fitted to the 1250 from non-volatile memory.
TRIG / SCAN key. This key causes the 1250 to execute the
next. switch closure described in the scan list and open the
previous switch closure if the scan mode is active.

TEST key. This key allows the operator to carry out the five
1250 self tests. Used with the entry keys.

LOCAL key. This key returns the 1250 to the GPIB local mode
if it 1s in the remote mode. The 1250 will also display the power
on SRQ status of the 1250 and the GPIB address.

REM LED. This LED lights to show that the 1250 is in the
GPIB remote mode.

ADDR LED. This LED lights to show that the 1250 is
addressed over the (GPIB.




21

22

23

24

SRQ LED. This LED lights to show that the 1250 has asserted
the GPIB SRQ line.

SEL LED. This LED lights to show that the SEL keys should
be used.

ERROR LED. This LED lights to show that an error has
occurred and that the ERR key should be used to determine
the error reported. The LED remains lit untif the CLR or
RESET key is used.

UPDATE LED. This LED lights when one of the front panel
keys is pressed or when commands are issued over the GPIB.
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Local Operation
Introduction

This section provides the information necessary to operate the 1250 using
Option 99, the Intelligent front panel. As each 1250 Series switching module
has a different configuration, different keystrokes are required to control the
different modules. The keystrokes required are given in the section on Module
Specific Syntax and are the same as the syntax used in the command codes
used for remote control of the switch modules.

A close correspondence between the command codes used in the remote
control of the 1250 and the keystrokes used to control it locally exists. It is
recommended that the user be familiar with these command codes before
operating the 1250 locally.

In general, each command is entered by pressing the front panel key that
defines the type of operation to be performed, entering the data that defines
the specific actions to be carried out and then carrying out the command by
pressing the EXEC key. No action is taken by the 1250 until the EXEC key
is pressed.

OPEN and CLOSE keys

The two main keys used to control the 1250 Series switch modules are the
OPEN and CLOSE keys. Pressing either key causes the command to appear
in the 1250 display. The 1250 then waits for the relay paths to be opened or
closed to be specified. The details of the path to be opened or closed are
entered from the front panel entry keys. The various paths that each 1250
Series switching module can implement are detailed in the section on Module
Specific Syntax.

More than one path opening or closure may be carried out by concatenating
the module specific commands with the semi-colon key. The two operations
cannot be mixed.

All paths must be individually opened or closed. Existing path openings or
closures are not affected by subsequent commands.

Example 1: To close a connection between row 02 and column 03 and row
04 and column 05 on a 1250-40 Matrix module in chassis slot 2 and close
path 3 on a 1250-60B Microwave Switching module in chassis slot 4 with one
command, enter the following keystrokes.

CILOSE 2 .0203;2.0304,;4.3 EXEC



3.10.3.3

3.10.3.3.1

3.10.33.2

3.10.3.3.3-

3.10.3.34

3.103.3.5

3.10.3.3.6

Example 2: To open channel 8 on a 1250-12 Relay Actuator module in chassis
slot 3, enter the following keystrokes:

OPEN 3 . 8

READ and WRITE keys

The READ and WRITE keys are used to transfer digital data to and from
the 1250-10 and 1250-14 modules. The data is entered in binary weighted
decimal form from the front panel entry keys.

To write digital data out to a module, the WRITE key is used, along with the
data entry keys. The module specific syntax required is
<slotnumber > . <portnumber >, <data> as described in the section on Device
Dependant Command Codes.

To READ data back from a port, the READ key is used, along with the data
entry keys. The module specific syntax required is
<slotnumber>.<portnumber> as described in the section on Device
Dependant Command Codes.

More than one READ or WRITE command may be entered at a time by
concatenating the module specific syntaxes together with semi-colons (;).

The results of a READ operation are obtained by the use of the VIEW and
DATA keys. If the 1250 is in the VIEW DATA mode for the slot containing
the Digital I/O module, the slot number, port selected and data obtained
from the READ operation is displayed on the 1250 front panel automatically.

The VIEW DATA mode displays the slotnumber, port and data transferred

in the last digital I/O operation, regardless of whether it was a READ or a
WRITE operation.
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3.103.4
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Example 1: To write 55 out to a 1250-14 Digital I/O module port 1 in chassis
slot 1 and 170 to port 1 of a Digital 1/0 Module in chassis slot 3, enter the
following keystrokes:

WRITE1.1, 55 ;3 .1 , 17 0 EXEC

Example 2: To read the data at port 2 of a 1250-14 Digital I/O module in
chassis slot 5, enter the following key strokes:

READ §5 . 2 EXEC
To examine the data obtained from the READ operation, press:

VIEW DATA 5 EXEC

To change the Digital I/O module mode and polarity codes, enter the key

.sequence:

EDIT SETUP <slotnumber> EXEC <modenumber> ,
< polaritycode >

The 1250 will insert a decimal point after the <slotnumber> after the EXEC
key is pressed as a prompt to enter the mode and polarity code numbers.
Both mode and polarity codes must be entered, even if one of the default
settings is resident and is not to be changed. The mode and polarity codes are
as described in the section on Device Dependant Command Codes.

STORE and RECALL keys

The STORE and RECALL keys are used to store 1250 switching module
configurations in the non-volatile memory provided and recall those settings
as required. The configurations of all switch modules resident in the chassis
are stored and the same module types must be resident in the same chassis
slots when the configuration is recalled. If the module configuration recalled
is not the same as the configuration that was stored, an error will be
generated.

To store a 1250 chassis switching module configuration, enter the key
sequernce:

STORE <non-vol location> EXEC
where <non-vol location> is in the range 1 - 47.




3.10.34.3

3.10.3.4.4

3.10.3.5
3.10.35.1

3.10.3.5.2

3.10.3.5.3

To recall a 1250 configuration, enter the key sequence:
RECALL <non-vol location> EXEC
where <non-vol location> is the same as for the STORE key.

If the 1250 power up recall (PUPRCL) feature is active, the 1250 will
automatically set the 1250 to the configuration stored in non-vol location 1
at power up. The legend PUPRCL . . . will be displayed after the power
up self test is completed to indicate that this is occurring.

TEST key

The TEST key is used to carry out the 1250 self tests available. Two

additional tests for the intelligent front panel are available in addition to the

tests that are available over the GPIB. The tests available are:

1-  Non-destructive RAM test

2 -  EPROM checksum test

3-  Non-destructive non-volatile memory test

4 - Display Test. All possible characters are displayed in turn in all display
segments for approximately 1 second. The test is repeated until the test
mode is exited by the use of the TEST key.

5 -  Keyboard test. Each key pressed during this test does not carry out
its usual function but displays the key function on the 1250 display,
with the exception of the TEST key. This key is used to exit the test.

To carry out one of the 1250 self tests, enter the key sequence:

TEST 0 . <testnumber>

where <testnumber> is in the range 1 - 5 and is as described above.

Successful completion of tests 1 - 3 is indicated by the 1250 returning to the

condition it was in prior to the test being carried out. Exiting tests 4 and 5

will also return the 1230 to the condition it was in. A test failure will be
indicated by the ERR LED lighting.
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LOCAL key

The LOCAL key is used to remove the 1250 from the GPIB REMOTE state
and place it in the LOCAL state. While pressed, the 1250 will display its
GPIB address and whether the power up recall feature is active or not.

TRIG / SCAN key

The TRIG / SCAN key is used to sequence the 1250 through the switch
closures described in the scan list. Each time the key is pressed, the 1250 will
open the previously specified switch closures and closes the next set of relays
specified.

Refer to the section on the scan list for the details of the 1250 response to
the various elements of the scanlist.

A break point in the scan list will cause the 1250 to stop scanning after
opening the previous channel. A break point in the scan list is defined as the
character zero delimited by semi-colons (;0;). On reaching a scanlist break
point, the scan mode is set to SCAN OFF. Scanning is resumed after editing
the slot 0 SETUP to SCAN ON or SCAN CONT. SCAN CONT will cause
the 1250 to resume scanning from the scan list break point it was paused at
and the SCAN ON command will cause the 1250 to resume scanning from
the beginning of the scan list.

VIEW key

The VIEW key is used with either the SETUP or DATA key to display
information about the modules installed in the 1250 chassis, VIEW SETUP
will display the slot number and information about the setup of the module
specified in a multiline format. VIEW DATA will display the slot number
and module type and the configuration for the slot specified in a multiline

format. The DISPLAY up, down, left and right keys are used to scroll

through the information displayed.
To view the setup of a slot, enter the key sequence:

VIEW SETUP <slotnumber> EXEC

and use the display keys to scroll through the lines of information presented.



3.10.3.8.3

3.10.3.84

3.10.3.8.5

3.10.3.8.6

The SETUP for slot 0 is as follows:

0.MODEL 1250 UNIVERSAL SWITCH CONTROLLER
0.CNF OFF or ON

0.DLY <value>

0.DSP ON or OFF

0.EQU <list>

0.EXCL <list>

0.SCAN ON, OFF or CONT
0.SLIST <list>
0.SRQMASK <VALUE>
0.TRIG ON or OFF
(.PUPRCL ON or OFF

The setup for switch modules is a two line message consisting of a module
1dent1fymg header and the relay actuation sequence, (MBB BBM or IMM)
Each line is preceded by the slotnumber that the module is resident in.

The setup for the 1250-14 Digital 1/0O module is a two line message
consisting of a module identifying header and the port number and data
transferred in the last digital I/O operation. Each line is preceded by the
slotnumber that the module is resident in.

To view the data available for a slot, enter the key sequence:
VIEW DATA <slotnumber> EXEC

The data for slot 0 is a two line statement consisting of an identifying header
and the 1250 operating system rev. level. Each line is preceded by the
slotnumber that the module is resident in. The data for switch modules in
slots 1 - 5 is a two line statement consisting of an identifying header and the
channels closed on the module in the slot specified. The data for the 1250-
14 Digital /O module is a two line statement consisting of an identifying
header and the slotnumber, portnumber and digital data transferred in the
last 1/O operation.

The SETUP or DATA for more than one slot may be obtained by
hyphenating the first and last slot numbers of interest. In this case, several
continuous lines of information will be available and the slot information is
distinguished by the relevant slotnumber being the first element of each line.

The 1250 will remain in the VIEW DATA mode until the 1250 is RESET or
the CLR key is used. The 1250 display will temporarily display new
instructions until the EXEC key is pressed and then return to the VIEW
DATA mode. GPIB activity will not cause the 1250 to exit this mode unless
it is a RESET command.
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3.103.9.1

3.10.3.9.2

3.10.3.9.3

3.10.3.94

- 3.10.3.9.5
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EDIT key

The edit key is used with the SETUP key to change the operating parameters
of the 1250. All parameters that can be examined with the VIEW SETUP
key sequence may be changed with the EDIT key.

To edit a slot setup, enter the key sequence
EDIT SETUP <slotnumber> EXEC

and then use the DISPLAY keys to display the parameter to be changed.
Enter data or use the SEL Keys to display the desired parameter. Press the
EXEC key to make the new parameter active.

For slot 0, the parameters to be edited are presented in the same order as
they are given for the VIEW SETUP command. The operating condition is
blank until the operator enters information via the SEL keys or the ENTRY
keypad. Operating parameters requiring the use of the SEL keys are indicated
by the SEL. LED lighting. The parameters requiring data entry via the
ENTRY keypad are the Equate, Exclude and Scan lists. The format for this
data is as described in the section on Device Dependant Command Codes.
Only one operating parameter may be edited at a time. The operating
parameter displayed on the front panel is entered into the 1250 memory by
the use of the EXEC key.

For switch modules in slots 1 - 5, the only operating parameter that can be
edited is the relay actuation mode. The three options are Make Before Break
(MBB), Break Before Make (BBM) and Immediate (IMM). The SEL LED
lights to show that the SEL keys are to be used to scroll through the options
for the sequence mode. The sequence mode selected 1s the one displayed
when the EXEC key is pressed.

For the 1250-14 Digital I/O module, the mode number and polarity code may -
be edited. These parameters are as described in the Device Dependant
Command Code section. Note that both of these parameters must be entered
from the ENTRY keypad, even if one of them is not to be changed.

Example 1: To change the relay actuation mode of a 1250-51B 500 MHz RF
switching module in chassis slot 4, enter the following key sequence:

EDIT SETUP 3 EXEC

Scroll through the possible actuation modes until the required mode is
displayed. Press EXEC to make the new sequence mode active.



3.10.3.10
3.10.3.10.1

3.16.3.11

3.10.3.11.1

3.10.3.12
3.10.3.12.1

3.10.3.13
3.10.3.13.1

3.10.3.13.2

3.10.3.14

3.10.3.14.1

Example 2: To turn the power up recall feature off, enter the key sequence:

EDIT SETUP 0 EXEC

Scroll down the slot 0 operating parameters with the DISPLAY keys until the
1250 displays ‘PUPRCL _'. Use the SEL keys to change the display to .
PUPRCL OFF and press EXEC to deactivate the power up recall feature.

DEL key

The DEL key is used to remove data from the 1250 display in the EDIT
mode before it is entered into the 1250 memory. Each time the key is
pressed, the last character in the display will be removed, until the cursor
reaches the operating parameter legend displayed. Further use of the DEL
key will have no effect.

CLR key

The CLR key clears the 1250 display and causes the 1250 to display the
message "RACAL DANA 1250". All action taken since the last use of the
EXEC key is cleared.

EXEC key

The EXEC key is used to execute all commands entered from the 1250 front
panel. After its use, the 1250 becomes quiescent until another command is
entered and executed.

RESET key

The RESET key is used with the EXEC key to return the 1230 to its power
up (Home) state and to open all relay closures. To reset the 1250, enter the
key sequence:

RESET EXEC

Note that the RESET key will not affect the status of the Power up recall
(PUPRCL) feature.

ERR key

The ERR key is used to display the error number associated with a 1250
failure. The ERR LED lights to show that an error has occurred and that an
error code is available. The 1250 will display "ERROR <slotnumber>.<error
code> while the ERR key is pressed, where <slotnumber> is the slot that
generated the error and <error code> is the two digit error code that details
the error. Refer to the table of error codes given in the YERR section of the
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3.103.142

3.10.3.15

3.10.3.15.1

3.10.3.152

3.10.3.15.3

3.10.3.16
3.10.3.16.1

3.10.3.16.2
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Device Dependant Command Codes section for the details of the possible
errors. Note that if the error is not specific to one module, the 1250 wil]
display the letter X and then the error code.

The ERR LED remains lit until the error is cleared with the CLR key or the
1250 is reset. Displaying the error will not clear the error from the 1250.

DISPLAY keys

The DISPLAY keys are used to scroll back and forth through displayed
information if that information is made up of more characters than can be
displayed on the 1250 front panel at one time or multiline information.

The DISPLAY left and DISPLAY right keys are used to scroll along a line
of information if that line is too long to be completely displayed. Each time
one of these keys is pressed, the display is shifted left or right by one
character, according to which key is pressed. If the key is held down, the
display will scroll as far as it can and then stop.

The DISPLAY up and DISPLAY down keys are used to scroli up and down
through the lines of available information. Each time one of these keys is
pressed, a new line is displayed from the beginning, regardless of the section
of the previous line displayed. The new line displayed is from above or below
the previous line, depending on the key pressed. Repeatedly pressing the
same key will scroll the display to the one end of the multiline display and
then stop. The display does not wrap around and begin to repeat any

. additional lines of information avaifable.

SEL keys

The SEL keys are used to choose between the various options available in
the EDIT mode. If a choice is to be made, then the SEL LED will light and
a prompt will appear in the 1250 display. Use of the SEL up and SEL down

will display. the options available and the EXEC key will select the option

displayed.

The SEL keys do not display the options available in a wraparound manner.,
Once the end of a list of options is reached, the other SEL key must be used
to scroll through the options until the other end of the list is reached.



SECTION 4 OPERATION VERIFICATION

4.1 INTRODUCTION

4.1.1 By correctly completing the following Performance Verification Procedures
(PVPs), functional operatxon of the 1250 mainframe, its plug-m modules, and the Option
30 Intelhgent Front Panel is verified.

4.1.2 The primary purpose of these tests is to provide a relatively fast and easy
method for determining the operability of the 1250 and its various plug-in modules and
Intelligent Front Panel.

4.2 GENERAL INFORMATION

4.2.1 These PVPs should be performed whenever it is necessary to determine
whether the 1250 and its plug-in modules/Intelligent Front Panel are operating
correctly. These tests may also be used as an incoming inspection procedure to verify a
suspected failure after the 1250 has been installed into a system. In addition, after
diagnosing and repairing a 1250 faﬂure, these PVPs can be used to confirm a satisfactory
repair.

4.2.2 A "test fixture" is needed for several performance tests and is noted in each
appropriate subsection, The fixture simplifies testing and acts as an interface between
the module and test multimeter. The test fixture can be fashioned for each module,
using a removable wiring block configured as described in the corresponding subsection of
the manual for each module.

4.3 REQUIRED EQUIPMENT

4.3.1 The following test equipment is recommended for these PVPs. Equivalent
test equipment may be substituted when desired.

a. Digital Multimeter - Raeal-Dana Model 5004 or equivalent

b. GPIB Instrument Controller - Hewlett-Packard Series 200

4.4 PERFORMANCE VERIFICATION PROCEDURES
4.4.1 The PVPs described in this section are divided into the following 9
subsections:

a. Mainframe Self-Test

b,  GPIB Test

¢. 1250-10 Breadboard Module Test

d. 1250-14 Digital Input/Output Module Test
e. 1250-40 Signal Matrix Module Test

f. 1250-60/1250-61 18/26.5 GHz Microwave Switching Module Tests
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g. Low Frequency Relay Module Tests for the 1250-12, 1250-15, 1250-20,
and 1250-30

h. RF Relay Module Tests for the 1250-50, 1250-51A/B, and 1250-52A/B
i. 1250-30 Intelligent Front Panel Option Test
NOTE:

Always perform the mainframe self-test and GPIB test before
any of the remaining module tests. This will help ensure the
most comprehensive approach toward isolating an actual
problem or failure.

4.4.2 - Mainframe Self-Test

4.4.,2.1 The mainframe self-test verifies the operation of the display cireuitry and
most of the mieroprocessor-related circuitry on the computer board. This test, however,
does not verify the operation of the backplane or assoeciated drivers of the 1250
mainframe. The operation of the backplane and drivers is verified when the specific
modules are tested.

MOTE:
If the mainframe self-test passes, this does not ensure that
the 1250 is completely operational. Verification of proper

operation is confirmed as the result of completing the
specific module tests.

4.4.2.2 | Test Procedure

4,4.2.2.1 Initiate the mainframe self-test as follows:
8. Power down the 1250
b. Power up the 1250

e.  The 1250 mainframe will have successfully passed & power-up self-test
if after power-up the REM and ADDR LEDs are not illuminated., A
failure is indicated as follows:

i. ADDR LED illuminated - ROM/RAM failure

2. REM LED illuminated - Microprocessor support cireuitry/Non-
Vol memory failure

3.  ADDR and REM LEDs both illuminated - Self-configuration
fajlure



d. If the Option 90 Intelligent Front Panel is installed, and the unit passes
the power-up self-test, the following messages are displayed:

SELFTEST OK
RACAL~DANA 1250

If the self-test fails, refer to Table 3.7 for an explanation of error

codes
4.4.3 GPIB Test
4,4.3.1 See Table 4.1 below which provides a test program for conducting the 1250

GPIB operational verification test.



Table 4.1 -1250 GPIB Test Program

THE FOLLOKING IS A LISTING FOR THE (250 GFIB OPERATIOHWAL TEST. THE PROGRAM 1S
HRITTEN IN HP BAGIC 2.0 AHD CAM BE RUM ON ANY WF SERIES 100 CONTROLLER.
CORNECT THE CONTROLLER TO THE 1290 IEEE-488 COMNMECTOR AND LCAD ANK RUN THE
FOLLOWIKG PROGRAM:

30 UIRRISKESSENLSTENUILRNREIRISRISRABRNRLISIIILLISTORELBEIISLARERILLILELINT
2 eemmsssmesssnmeees (250 GPIR BUG TESTS DBt 4/25/B mmmwommve—mmssenes

30 ¢ UPON EAECUTION. THIS PROGRAM WILL TEST THE FOLLOWING ASFECTE OF THE
% ! 1250 BPIB INTERFACE:

¢ ! 1) HANDSHARE R

8 ! 2) BYS IRITIATED SELF TESY

! 3} STATUS REPORTING WHEN POLLED.

0] TR ETt I eta i T TIE I etascteesdanetetitefetiisiticcietictitisisiativttinty
50 DR Eerord(2){10]

100 ASSIGH slut TO 710

{30 ASSIGN aCrt TO 2

§20 OH TINEDUT 7.2 GBTD Timeerr

130 ENABLE INTR 7:2

140 REM 7

15¢ Ciears="K"

g0 !

L SRR R NSRRI IR NN LN RN TR ORI LTNLRTILANRROLLQITLARASSERSLLLLLISIIBIN
179 Test: ! THIS FOUTIHE CALLS & BUS INITIATER SELF TEST AMD VERIFIES THAT THE UNMIT DOES MO FAIL
186 GUTPYT aCrtsllearss

140 i IHTR 7 BOTO Sryg

paile OUTPYT Jut: "RESET"

250 FOR Loop=i TG 2

] QUTFH ut:"TEST O. "&VAL¥{Loop)

e GOSUR Soell

240 JUTPUT aUut:*YERR"

50 §0SUB Secil

160 ENTER Jbut:Errordiloos)

74 IF Errorditoophtl0, J0140°0" THEN

280 iF Lopo=)l YHEM PRINT *UUT FRILS RAM TEST, ERROR HESSAGE 15 %
290 IF Lopped THEN PRINT *UUT FAILE ROM TESY, ERROR BESSAGE [S:
MY PRINT Errorsiloop)

i 6AT0 I7¢

320 ELSE

130 IF Loop=l THEM PRINT TABXY{(1.3},'UUT PASSES RAN TEST"

40 iF Loop=2 THEN FRINY TABXY!l 51, HUT PASSES AOW TERTY

150 EWD IF

380 PRINT

376 HEXT Loop

Ise PRINT TABXY(1.7),"UUT FAGSES SPIB TEST ©

190 50T $30

195 LIRS LA TR AN SRR IR R LRSI BN R R R R N S e AE R ks
490 Tiseerr: ' FAILURE IF BUS TRANSACTIONS REOUIRE > 2 SECONDS

4o PRINT *UUT FAILURE. TINEGUY ERROR OCCURED*
20 8010 450
430 :

SpauEn N i i unanan
440 Srgx  t UNEXPECTER SRR OCCURED

456 Status=SPOLL (3Uutk}

440 FRINT *UUT ERILURE. A SR WAS ENCOUNTERED, THE VALUE OF THE STATUS EYIE (5 °.Status
476 5aT0 450

Y SRR R et At ta st tat e iaatstaRtadeleatieRiidiisisictiactetitniscisotetiss]
490 Speil;! SERIAL POLL UUT UNTIL FEST IS COWPLETE. FAILURE iF TEST IS HBT COMPLETED WITHEN 7 SECONDS. __ . .
LI

A% PRINT TABXYIZ20.1),"WAITING FOR S5 SELF TEST TO COMPLETE"
500 Elapsed=TIHEDHTE

510 Status=GPOLL 2L}

520 iF Skatus(>is THEN

540 ' IF TIHEDATE-Eiansed’? THEN

50 GUTPUT 3Crt:lieard:

S8 PRINT *FAILURE. UUT NEVER COMPLETED BUS SELF TEST”

578 8670 &30

589 £LSE

530 8078 510

&0 ENR IF

819 £KD IF

820 PRINT TAREY!20.1)."

30 RETURN

840 !

bi!*itltllitltlt!lttitl!ltl!ltll!i(l!tttl%tlttlil!ltiiiii!tiltl!ll!l&li!iitili!i



4.4.4 1250-10 Breadboard Module Test

4.4.4.1 The 1250-10 Breadboard module permits the user to create circuits that will
interact with the 1250. This module has three 8-bit output ports and three corresponding
8-bit input ports. Also, this module provides +5 VDC and +13 VDC (both at 1.7A) power
supplies both of which are fused at 2A and have LED indicators. The module test
consists of connecting each port output to its corresponding input and verifying that the
port output data is valid by reading back the data written on each output port.

If the 1250 switech controller is currently installed in a
system, the 1250 must be disconnected from the system
observing the following precautions. Completing this
disconnection presents two potential safety hazards to the
individual:

a. if high voltage exists in the system, the user may
come in contact with it

b. Damage to equipment may occur if the wrong
electrical lines are accidentally connected or
disconnected

Therefore, the user must take the necessary precautions to
prevent either a or b from occurring before disconnecting the
wiring or the wiring block. This WARNING[ applies to all
following test procedures.

4,4.4,2 Test Procedure

NOTE:

Disconneet any user circuit from the three input or output
ports that could cause a false failure.

1. Remove any wiring block from the 1250-10's rear edge connector
2. Enter the test program listed in Table 4.2 into the controller

3. Connect the GPIB cable of the controller to the 1250

4, Verify that LEDs CR1 and CR2 are illuminated

5. Execute the test program and follow the displayed prompts

45



20 PRINT "COHNECY DATA IN 70 DATR OUT CX ALL PORIS®

30 PRGSE

L1113 B 2

S5 INPUT "WHAT SLOY IS YHE MO0ULE INSTRLLED IN 7 1-5°.5

80 BUTRUT 37K

WoOMRNT0

8 FIRY=1Q7

9 GUTRUT THO;"MR “RUALSCSEC. "BUALSCDA", "QUALSCZY

190 QUTPYT 740:°RERD "EURLS(EIE", "BUALSCL

10 EHTER 710sH

120 If SINEOR(R,255-2"1)=0 THEN G070 150

130 PRINT “PORT “RUALSCOR®, DUALS(NA® [ATR: “:h:” SHOULD ENUAL "s285-2Y;" FRILED

140 G870 160

150 PRINT "PORT "SURLSCDA", DUBUALS(YIR" PASSED

150 OUTPUT 710:°URITE “BUALS(SIL™. "RURLS(RR" 07

1M N Y

180 HEHT #

$90  PRINT "TEST COHPLETE"

209 END
4.4.5 1250-14 Digital Input/Output Module Test
4.4.5.1 The 1250-14 Digital Input/Output module consists of 16 bidirectional data

lines and 3 control lines. The test fixture is shown in Figure 4.1 and

Table 4.2 - 1250-10 Breadboard Module Test Program

18 | 1250-10 PERFORMAMCE VERIFICATION TEST PROGRRH - 6/10/86 - He0R

for this module includes the following:

a.
b.

c.
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Deta line input/output test
1/0 and PCTL line test

PFLG line test

the test procedure
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Figure 4.1 - 1250-14 Test Configuration



4.4.5.2 The first test uses the test fixture to connect the eight Lo Byte data lines to
the eight Hi Byte data lines. Therefore, by writing to one set of data lines and reading
the data from the other set, the operation of the data lines and the continuity of the
fuses and eonnectors can be verified. The second test checks the operation of the I/0O
and PCTL lines by individually connecting each line to a DC voltmeter, using the
controller to change the logic states of each line, and verifying the state change using
the DC voltmeter. The third test verifies the proper operation of the PFLG line as a
funetion of the level presented to its input.

4.4.5.3 Test Procedure

1, Install the test fixture onto the 1250-14's rear edge connector
2. Enter the test program listed in Table 4.3 into the controller

3. Execute the test program and follow the displayed prompts

4-8



466

Table 4.3 -~ 1256-14 Digital Input/Outiput Module Test Program

1250-14 PERFORMARCE YERTTICATION TEST FROBRAM - 6/13/86 ~ HOCR
PRINT *1. SET 1250 ROORESS 10 13.”

PRIAT 2. CONMECT TEST FINTURE 10 THE 1250-14.°
PAISE

BITAUT 2377

IHPUT "URBT SLOT IS THE MOGULE INSTALLED ¥ 7 1-8*§
BUTRUT 710;*RESET”

I

QUTRYT 710:SETUP "35:°.1,0°

FIR %=0 10 ¢

IF =0 THEN ¥=1

IF ¥=1 THEY v=0

DUTPYT 710:"MRETE *sS:". "3k 85

QUTPUT 710;"READ "35:".%3Y

LHTER T10:R

B=ATHEORAA, 85)

1F B=0 THER 6670 200

PRIKT "FATLED PORT *:¥;®, URITE S50I010T, DRIR 15: "B
5610 210 '

PRINT *PRSSED PGRT “::", URTTE 01910161°

QUTPLT 7102 "URITE *35:"."ds™ 1707

QUTRUT 7105 °RERD “35:, Y

ENIER T10:4

B=RTHEOR(R, 170)

IF 3=0 THEN 5070 299

PRIHT “fFRILED PORT “:¥:”, URIIE 10101016, D8TR IS "8
BEEP 1580,.5

519 380

BRINT "PASSED BORT *:Hs*, WRITE 10101610"

HEYT 8

PRINT **

PRTHT "COMNECT 80 WOLTMETER (-5 LEAR 10 GROWND 41"
PRINT "COMMECT BC UOLTMETER (o) LEED 10 PCTL"

FIR #=0 101

QUTPLT 710:"RESED”

L8IT 1

Tdg="1/9"

IF %= THEK Ieg="peIL”

IF %=1 THEN PRINT "CONMECT 00 VGLTMETER () LESR 70 I/0"
THPUT *ENTER UOLTHETER READING® A

If A)2.4 THEX 450

PRINT "FRILED "RIcSh* HIGH LEUEL TEST*

BEEP 1580,.5

510 464

PRINT *PRSSER "RId$R" HIGH LEGEL TEST"

QUTRUT 718:°SETHP %33:°.5,10"
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Table 4.3 ~1250-14 Digital Input/Output Module Test Program (Cont'd)

470 THPUT "EHTER GOLTMETER REAOING' P

496 IF B8 THEM G20

490 PRINT "FAELED "SIdse" LD LEVEL TEST®
500 BEEP 1586,.5

5§10 5010 530

520 PRINT "PASSED “ldet” LOU LEVEL TEST
530 BENT X

G40 PRIHT *1.) COMNECT POTL 10 PFLE"

G55 PRINT "2.) COMMECT OC UCLYHETER <) LERD T LO°
560 INPUT “ENTER UDLIMCIER READING®,R
570 IF M2 THEM 600

580 PRINT °FRILED PFLG TESP®

598 BEEP 1500,.5

600 QUTPUT 710sSETUP 4§;7.5,16"

GIO  QUTRUT MGs“BITE “185.2,-1,0,-1,0,-1, 0,1, 0,-0 0,1 8,18, - 0,0 B -0 0 -0 0 -0 0, -0 0 0 8- 0 -1 0,1 0,00, .0 1 0

-,5,-1,0,-00

G20 INPUT "EMPER UOLMETER RERBING® A
63 IF A¢.8 THEN 670

f40  PRINT "FRILED PFLG TLST *

850 BEEP 1800,.5

650 5010 680

£70  PRINT "PASSED Pris TEST®

SE0  PRINP "DONC™

590 N0
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4.4.6 1250-40 Signal Matrix Module Test
4.4,6.1 The 1250-40 Signal Matrix module consists of 20 double-pole, single-throw
relays arranged in a 4 row x 5 column channel switching matrix. Asshown in Figure 4.5,
each channel has a low and a high line which are switched simultaneously. The test
fixture (see Figure 4.2) consists of the following:

8. Connection between all low line inputs

b. Connection between all high line inputs

c. Connection between all low line outputs

d. Connection between all high line outputs
4.4.6.2 With the test fixture installed and an ohmmeter connected between rows and

eolumns, test the module by successively clesing each channel while monitoring the
ochmmeter for an indication of relay closure.
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Figure 4.2 - 125040 Test Configuration
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4.4.6.3  Test Procedure

1. Install the test fixture onto the 1250-40's rear edge connector
2.  Enter the test program listed in Table 4.4 into the controller

3. Execute the test program and follow all displayed prompts
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Table 4.4 - 1250-40 Signal Matrix Module Test Program

it

3
4

58

80

i

i

5

16
119
120
13
144
150
150
170
130
199
206
210
2t
730
240
250
240
i
280
290
308
1
21
E£i]
"
L]
354
m
)

1750-40 PERFURMANCE UERIFICRTION TEST PROGRAM - 6/12/8% - HOOR
{81 ,1,5,7, Spec Res

COM F8L301,Repsladd

Fi="  HCHRS$IZUMTATLED"AEHRS(128)

Pg="  PASSED®

Spec=.3

FRINY °1), SET 1250 RODRESS ¥6 10.”

PRIKT *2). COMMECT OMAMETER <4-UIRE) CONFIGURATION CROLES TOGETHER AT THE®
PRINY [ISTRL END AND MOLL OMMMETER OFFSET.”

FRusE

(HTRYT 25K

NPT "URAT- SLOT IS5 THE MGDULE INSIRLLED IN 7 1-5"5

UTPUT 710, "RESET

FOR %=1 10 2

IF H=1 THLN PRINT "COMMECT JHMMETER BETUEEN HI RO 2MD HT C0L."
IF %=7 THER FRINT COMNECT QWMMETER BETUEEN L0 00U AND 10 COL™
PRYSE

BEFPUT 257K

TRR M= 10 3

FOR ¥=0 10 4

Zatp Y

QEFPUT 719:7CL "SURBLSCSIR", "RURLE(D

IREUT "ENTER CHMCTER READING CXPRESSED A OMS™,Res

QUIPHT 2:°K"s

Rep$=" URTA: “QUAL3(Res)d’ SPEC: "SUAL3(Spec)d” [DELIA: "3UALS{Spec-Res)
QUIPUT 719:°0P "BURLS(SIA"."RURLSD

IF Spec-Res)=f THON GOTO 320

IF %=1 THER PRINT “H-ROU “BUSLSCHR" TO B-COL. "GUALS(Y)ERepddrs
IF ¥=2 THEN PRINT “L-R0H "RURLSCUR™ 10 L-COL. "SUALSCY)EReptdrs
BLEP 15003

BATG 340

IF %=1 THEH.PRINT "H-R0U "SUALSGDA" 10 #-(OL "BUALS(Y)GRep$aPs
IF ¥=2 THEN PRINT “L-ROM "RUALSCNA" 10 L-LAL "BUALSCY)ERapsiPs
HEXT ¥

REXT

NEXT X

FRINT "TEST COMPLETE”

£e



4.4.7 1250-60/1250-61 18/26.5 GHz Microwave Switching Module Tests

4,4.7.1 The 1250-60A/81A consist of two single-pole, double-throw (SPDT) relays
forming two channel groups. Each channel group consists of three terminals designated
as normally-open (NO), normally-closed {NC), and a corresponding common (COM). The
1250-60B/61B consist of four SPDT relays forming four channel groups identical to those
of the 1250-60A/61A, respectively. Each module is tested by connecting an ochmmeter
between each channel group's COM and corresponding NO terminals. The channel is
closed and the ohmmeter is monitored for an indication of relay closure. Only the signal
line of the channel group is switched; the signal return line of each group is connected to
each of the three group terminals. No special test fixture is required.

4.4.7.2 Test Procedure

1. Enter the test program listed in Table 4.5 into the controller
NOTE:
Shown is the test program for the 1250-60A/60B. The
program for the 1250-61A/61B is identical except for using
“the specific module option number whenever required.

2. Execute the test program and follow all displayed prompts

4-15




Table 4.5 - 1250-60/1250-61 18/26.5 GHz Microwave Switching Module Test Program

4-16

[t
b
k|
it
59
§0
Lt

46

108
1]
120
10
t40
£50
160
170
0
190
Pt
n
220
23
244
250
260
2
280
290
00
ito
320
330
340
359
80
m
8
3%
469
18
420
430

1750-50A/608 PERFORMRHCE UERIFICATION TEST PROGRAY - £/13/86 - HOOR
i 8.K,5,5pec, Res

L0 50201, RensT801,4301]

F§="  "4CHRSCIINIETTRILED“ALHRSC128)

Pga"  PASSER”

Spag=.5

PRINT *1), SET 1250 AGORECSS 14 10.°

PRINT 2>, COMMECT ORMMETER {4-UIRE) COWFTGURRTICN CABLES IOGETHER AT THE®
FRIT *  DISTRL £NO AHD NULL ORPRMETER DFFSET.”

PAGSE

QUTRT 237K

THPUT "UMAT SLOT 1S THE HOOULE INSTALLED IM 7 1-8°.8

INPUT *TEST OPTION 4087 ¥ OR N K3

K=t

IT ¥8="y" THER K=3

QHTPUT 7104 "RESET”

HALT 2

Fog #=0 0 X

PRINT “CORNECT OHIMETER IMPUT HI 70 CHAHMEL COM "SUALS(X:

PRINT "CCHHECT DWMETER INPUT LD TO CHRNNEL N/C "SUALS(D

IHPUT "ENTER OWMMETCR READING [XPRESSED TH OWHS™ Kes

DHFPUY 23K

fept=" ORTA: “RURLS(Res)§" SPEL: "&ﬂﬁLS(Spec)&“ ELTR: "QURLS(Spec-Res)
IF Spec-Res)=i THER 5070 280

CPRIAT "CO "BUALSCRIB™ 18 H/C '&UHL%(X)&?&D$&FS

BEEP 1540,1

5010 290

PRINT "COM "SURLSCRIZ" 10 H/C "SUALSOGRep3dPs

CUTPUT T36;°CL "RUALSCSIR™. “RUALSCR

PRINT "COMRECT OHPETER INPUT LG TO CHANREL /0 “RURLSCR)
INPUT “ENTER ORMMETER REAGING EAPRESSED IN OBHS® Res

QuTRgT 2274

Rap=" ORTA: “QUALS<Re)f” SPEL: “GURL$(Specid” OELTH: "GUAL3(Spec-Res)
DUTFUF 710:70P “RURLECSIL". “BUBLSCR)

IF Spec-Res)=0 THEN GBIE 350

IF ¥C20 THEN PRINT “COM "BUALSCRIR™ TO WG “RURLI(K)BRepsirs
BECP 1568,

a0t0 408

IF BCZ0 THEN PRINT "COM "BUSLSCXMA™ TO H/0 "BURLSCXDERepSdPs
PRIHT **

HERT §

FRINT "TEST EOMPLETE®

NG



4.4.8 Low Frequency Relay Module Tests

4.4.8.1 This subsection provides PVPs for the following four low-frequency relay
modules: 1250-12, 1250-15, 1250-20, and 1250-30.

4.4.8.3 1250-12 Relay Actuator Module Test

4.4.8.2.1 The 1250-12.Relay Actuator module contains a 10-channel array of double-
pole single-throw (DPST) relays. The required test fixture (see Figure 4.3) connects all
high inputs together, all low inputs together, all high outputs together, and all low
outputs together. By connecting an ohmmeter between the connected inputs and
corresponding connected outputs, the module is tested by successively closing each
channel while monitoring the ohmmeter for an indication of relay closure.

4-17
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. 4»4.8 -2.2

Test Procedure

1.
2.

3.

Remove the wiring bloek from the 1250-12's rear edge connector
Install the test fixture onto the 1250-12's rear edge connector

Set the multimeter to messure ohms. Connect and short P4 pins 19
and 21 of the 1250-12 assembly together using the shortest possible
wire length. Connect the ohmmeter across TP1 and TP2 and zero the
ohmmeter

Remove the short between pins 19 and 21 of P4

Enter the test program listed in Table 4.6 into the controller

Execute the test program and follow all displayed prompts
Table 4.6 - 1250~12 Relay Actuator Module Test Program

181 $250~12 PERFORMANCE UERIFICATION TEST PRUGRAM - 6/12/86 - NOOR

b £ 4,5,5pec,Res

M LOM FeL303,Repsiel]

4 F3="  CRCHRSCIZDATRILED™SCHRS(128)

50 Ps="  PRSSED

6 Spee=.l

"0 PRINT "t), 57 1250 ADORESS 10 16.°

80 PRINF *2). {GHMECT ORMMETER <4-UIRE) COMFIGURATION CRBLES TOGETHER AT THE®
90 PRINE * OISTAL END GO ROLL OHPMETER OFFSED.”

190 PRUSE

110 JERUT 207

120 IRPUT "UHAT SLGT IS THE MODULE INSTALLED IN? 1875

130 OUTPUT 71Gs"RESED

140 FOR ¥s1 TG 2

150 I Ret THCH PRINT “CONNECT CHMMCTER SETUEEN HT CHRN. IN AN HI CHRN, odr®
160 IF $=7 THER PRINT "COMNECT OWMMETER BETUCEN LO CHAK. IN 8D LO CHAN, 0O
170 PAUSE

180 QUTRYT 2:7¢%:

190 fERY=0 109

280 QUIPUT T16;°CL "3UALS(S)". “BURLS(Y)

210 IHPUT ENTER OHMETER RERQING EMPRESSED IN OHSS" Res

270 [uTeur 23tk

230 RepSs" [Rifi: "AURLS(Res)" SPCT: "RUALS(Specid” OELTR: "SURLS(Spec-ies)
740 QUTRUT T10:C0P CRUALS(SIRT. RURLS(Y)

750 IF Spec-Resy={ THEN GATD 300

760 IF M=l THEN PRIAT “H-LH IN "RUALSCYIR" 10 H-CH GUT "BUAL3(Y)GRepSars

270 IF =2 THEN PRINT “L-CH IN "RUALSCVIA" 1 L-CH OUT "SUALS(Y)dRepifs

280  HEEP 1500.%

290 5010 326

100 IF ¥=) THEN PRINT "H-CH IN "QUAL$(YIR" 10 H-CK QUT "RURLS(Y)3RepsdP$

I10 IF We2 THEN PRINT “L-CH I "SURL$(YVIE™ T0 L~CH QYT "RURLS(Y)iRepsdPs

20 KTV

134 HENT A

340 PRINT "TLSY COMPLETE®

350 [HD

4~-19



4.4.8.3
4.4.8.3.1

1250-15 Relay Driver Module Test

The 1250-15 Relay Driver module consists of 20 drive lines capable of

sinking up to 350 mA of current and 20 corresponding readback lines. The test for this
module consists of connecting each drive line to its corresponding readback line and
pulling the two lines up through a 3%-ohm, 10-watt resistor to the 13-volt line. BSee
Figure 4.4 for a schematic view of the 1250-15 test fixture, Each drive line should be
actuated and the corresponding readback line interrogated to ensure that the line
assumed a low logie level.

QUTPUT SENSE
P4-21 (CHO) o P4-22
19 (CH1) » 20
17 (CH2) ' 18
15 (CHB) o 16
13 (CH4) " 14
11 (CHS) * 12
9 (CHB) » 10
-7 {CHT) L -8
& (CHS) » 5
3 (CHY} o 4
P3-21 (CH10} o P3-22
19 {CH11) * 20
17 (CH12) * 18
15 (CH13) o 16
13 (CH14) *> 14
11 (CH15) * 12
9 (CH16) o 10
7 (CH17) » 8
5 (CH18) » 6
3 (CH19) 4
P3-1,2 (13V)

4-20

*R1-R20 = resistor, 32 ohm, +5%, 10 watt

Figure 4.4 - 1250~15 Test Configuration




4.4,8.3.2 Test Procedimre

1. Install the test fixture onto the 1250-15's rear edge connector

9.  Enter the test program listed in Table 4.7 into the controller

3. Execute the test program and follow the displayed prompts

Table 4.7 - 1250-15 Relay Driver Module Test Program

181
a
3
4
56
&0
n
)
k]
100
HY
£28
130
140
150
B
il
18d
19
206
PAtH
220

1250-15 PERFORMRHCE UERTFICRTION TEST PROGRAM - £/13/86 - HOOR

FRI4T "1, SET 1250 RODRESS 14 10,"

PRINT "2, COMNECT TEST FIRTURE 70 THE 1258-15.°
PRUSE

BUTRYT 2785

TRPUT “UHAT SLOT IS THE NMODULE THSTALLED TH 7 185
BUTRUT 710;"CHE OH"

FOR ¥=8 10 19

WTRUT 710:"CL "BUALSCSIA", "SUALSCH)

QUTRUT 7104 "YERR"

ENTER TH0:MS8

IF #8012,131=0ALS(99) THEN P=!

IF A$112,131=UALS(S1} THEN P=0

I 3

QUTPUT T050P “RUALSCSE". "RURLS(R)

QUTPUT 710; "YERR®

CHTER Tsh8

IF ASC12,120=UALS(S9) FAD P=1 THEK PRINT "CHANHEL “QURLSCHA”

IF ASC12,133=4ALS(STS OR P=G THEN GOSUB Fatl
REAT &

PRINT "OONE®

6970 27t

230 fails

4
250
260
pal

PRINT "CHANNEL RURLSCHA"  “BEHRSCISTATRILLDALHRS(1ZD)
gEEP 1506,.1

RETURN

ENG

4.4.8.4 1250-20 Relay Power Module Test

PASSED”

4.4.8.4.1 The 1250-20 Relay Power module consist of a 10-channel array of double-
pole, single-throw (DPST) relays. The required test fixture (see Figure 4.5) connects all
high inputs together, all low inputs together, all high outputs together, and all low
outputs together. By connecting an ohmmeter between the connected inputs and
corresponding connected outputs, the module is tested by successively closing each
channel while monitoring the ohmmeter for an indication of relay closure.
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4.4.8.4.2

Test Procedure

1. Install the test fixture onto the 1250-20's rear edge connector

2. Enter the test program listed in Table 4.8 into the controller
3. Execute the test program and follow the displayed prompts

Table 4.8 - 1250-20 Power Relay Module Test Program

101 1250-20 PCRFORMANCE VERTFICATION TEST PROGRRH - 6/12/86 - HOOR

20 0% R,S,50ec,Res

30 (o F4C39],Rep$LeOl

48 F§=*  "RCHRSCIINIATAILEN-RCHRS(IZD

50 Pest PRESED®

60 Spec=.13 _

70 PRINT "1), SET 1250 ROORESS 10 16.°

86 PRINT *2). CONMECT DMMETER (4-USRE COMFIGURATION CABLES TOGETHER AT IHE
90 PRINT " [ISTAL £HO RND HULL OMRMETER OFFSET.”

186 PRUSE

156 OIFFRUT 24"(%y

120 TNPUT “UMAT SLOT IS THE HOGULE INSTALLED I¥ 7 -5°8

130 UTPUE 7i;"RESET"

140 FOR K=t 102

150 'IF K=1 THEN PRINT “CONHECT GWMSCYER SETUEEN HI CHRH, IN BND HI CHAw. &1°
160 IF %<2 THEH PRINT "COMMECT ORMMETER SETUCEN LG CHRN, TN AND LD ChAN. QUI”
176 PAUSE

186 QUTPHT 2:¢%;

190 FORY=GTCY

200 BUTPUE 710:7CL "QURLS(SIR", “RURLS(Y)

210 IMPUT “CHTER GHMMETER RPROING EHPRISSED IN QIMS" Res

20 GUTRUT 23tk

230 Repfs' DATR: "RUAL3(Resid” SPEC: “RUALS(Speci8” OELTA: "RUALS(Spec-Resd
260 QUTPHT 710;70P “RUALCSIR", "BUALE(Y)

250 IF Spec-Res)=) THEN GOTG 300

260 I d=1 THER PRINT “H-CH IN BURLSCHR" 70 K-CH 04T "SUALS(Y)3RepSBFS

270 IF 4=2 THEK PRINT "L-CH IN "SUBLS(Y)R" 70 L-CH OUT "SUALSCYMRendlls

280 BEEP 15001

280 600 320

100 IF K1 THEM PRINT “#-CH IN "Q0AL3CNR™ T8 H-CH DUT RURLSCYVGRepSiPs

30 IF ¥=2 THEN PRINT “L-CH IN "BURLSCYR" TO L-CH OUT "QUALS(Y)BRepSdFe

320 MERT Y

33 OHEWT

340 PRINT “TEST COMPLETE®

30 EHD

4-23



4485 125030 Scanner/Multiplexer Module Test
4.4.8.5.1 The 1250-30 is a 20-channel seanner/multiplexer consisting of a 20-channel
array of double-pole, single-throw (DPST) relays. Each relay channel has a low line and a

high line which are simultaneously switched. The required test fixture (see Figure 4.8)
consists of:

a. Connection between all low lines (channels 0-19)
b.  Conneetion between all high lines (channels 0-19)
e¢. Conneetion of high common 1 and 2

d. Connection of low ecommon 1 and 2

4-24
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Figure 4.6 - 1250-30 Test Confi



4.4.8.5.2

4-26

Test Procedure

1. Install the test fixture onto the 1250-30's rear edge connector

2. Enter the test program listed in Table 4.9 into the controller

3. Execute the test program and follow all displayed prompts

Table 4.9 ~ 1250-30 Scanner/Multiplexer Module Test Program

18
2
i
44
4
b0
i
80
40
100
118
128
130
148
150
" 160
170
186
190
200
AL
24
FEl
24l
258
258
270
280
290
30
3t
20
3O
348
350

175030 PERFORMANCE UERITICRTION TEST PROGREM - 6/12/86 - HOOR

0K RB,5,0pec Res

DK F3L303, Repsisa]

Fg="  “SCHRS(13DR"FRILED"ICHRS(IZEY

P¢="  PRSSED®

Spec=. 3

PRINT *1), SET 1259 AOORESS 80 14.°

PRINT *2), CONNECT GRMMETER (4-UIRE) COWFIGURATION CROLES TORETHER AT THE®
PRINT *  DISTAL END AMD MULL GRMETER GIVSED.”

PRUSE

QUTAUT Z3°K"s

THPOT “UHAT SLET IS THE HMODULE INSTALLED IR 7 1-8"8

O4TRYT 710 "RESET”

FOR #=1 70 2

IF M=t THEM PRINT “COMMECT GHHETER SETUEDN HT CHRH. IN BND HL CHRM, Qui~
IF ¥=2 THEW PRINT "CONMECT GHMMCTER SETUEEM L0 CHAN. TH RYD LO CHEM. OUT”
PRUSE

QUIPUT 277K

FOR v=0 1019

BUTPET 716:"CL "BUALS(S)E". "BURLECY)

THPUY "ENTER OHMMETER REROING CXPRESSED TH DHMS™ Res

SUTRUT 23

Reo$=" DATA: "RURLS(Heq)d" SPEC: "BUALS(Spec)@” DELTA: "RUAL3(Spec-Res)
QUIPET 710:°0F “SURLS(SHE". "BIALS(Y?

IF Spec-Rez)=f THEN GOIT 300

IF 4= THEN PRINT "H-CH IN "RUALSCY)S" 10 H-CH OUT "GUALS(Y)ARepsdrs

IF K=7 THEN PRINT "L-CH.IK “SURLBCYHL™ 10 L-CH OUT “LURLSCY)ARepshfs

BEEP 1500,

BO18 229

TF =1 THEN PRINT "H-CH I "SURLS(Y)A"™ T H-CH OUT "RUALSCY)ERepSdPs

IF ¥=2 THEM PRINT “L-CH IK "RUALS(YIE™ 70 L-CH GUT "3URL$C(Y)BRepsdPs
HEAT ¥

HERT &

PRINT “TEST COMPLETE®

EG



4.4.9 R¥ Relay Module Tests

4.4.9.1 This subsection provides PVPs for the following RF relay modules: 1250-50,
1250~51A/51B, 1250~-52A/528. _

4.4.9.2 1250-50 200 MHz RF Switching Module Test

4,4.9.2.1 The 1250-50 200 MHz RF Switching module consists of 22 single-pole,
single~-throw (SPST) relays, grouped to form two arrays. Only the signal line of each
channel is switched; the signal return lines of both groups' channels are connected
together. The module is tested by connecting an ohmmeter to the center conductor of
two channels, closing the corresponding channel relays, and monitoring the chmmeter for
an indieation of relay closure, No special test fixture is required.

4,49.2.2 Test Procedure

1. Enter the test program listed in Table 4.10 into the controller

2. Execute the test program and follow all displayed prompts
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Table 4.10 - 125050 200 MHz RF Switching Module Test Program

it
el

i
i
5
£
1l

i

i}
11§
120
130
140
150
160
170
180
190
20
il
el
a0
0
50
250
20
280
230
k4l
i
Er4l
kL]
40
Ei]
30
3
380

1250-50 PERFORMANCE UERIFICAIION TEST PROGRRY -~ 6/12/86 - HGOR
{0 8,5,50ec,Res

0 780301, Repslal2

F8="  “BCHRSC1IIAFAILEOTACHRSCT2

Pg="  PASSED"

Spec.S

FRINT 1), SET 1250 ADGRESS 10 10.7

PRENT "2). CONNECT GHMETER (4-UIRDY [OWFISURATION CABLES TOGETHER AT THE
FRINF *  DISTAL END AMD HULL OWMETER OFFSET.”

PRUSE

GUTPYT 257K

IHPUT “UHAT SLOT IS THE MODULE INSTALLED IN 7 {-5°5

CUTRUT 710 "RESET”

g 2

QUTRYT 710;°CL "BUALS(S)8".0,19,20.3%°

FOR 4=0 19 30 STEP 10

IF ¥=0 THEN PRINT “COMKECT GHMETIR IHPUT HI TG CHAMMEL G0.°
IF #=20 THEM PRINT "COMNECT DHMMETER INPUT HI T9 CHAMNEL 20.°
FOR ¥=010 ¢

IF KeY=0 0R Re¥=20 THEN S0TD 350

QUTPUT T10:7CL "SUALS(SIE™. "BUALS(RYYS

PRINT "CONNECT CMRMETER INPUY LO 70 CHEMHEL “SURLS(X+Y)
THPUT "ENTER OHHETER REROING EXPRESSED IN GHS" Res

QUTPUT 23K

Fap$=" ORTA: "RURLS(Res)d" SPEC: "RURLS{Spec)f” [DILTA: "RUALS(Spec-Res)
GUTRUT 714;°0P “BURLECSIA™, "RURLSCHY)

If Spec-Resy=l} THEH 6070 320

IF KCZ0 THEN PRINT "CHRM. 0 70 CHAN. "SURLSCH+Y)ERepSdrfs
IF §>=20 THEM PRINT "CHAN., 20 70 CHRN, "SURLS(X+Y)GReoSAFs
BEER 15001

070 240

IF ¥¢ZG THEW PRINT "CHRW, 0 70 CHAH, "3URLS(XeY)3Reptdrs
IF )=20 THEN PRINT "CHRH. Z0 70 [HAM. "BUBL3(XsV)ERepdaPs
PRINT **

REAT ¥

HERT &

PRINE "TEST COMPLETE®

£40



4.4.9.3 1250-51/1250-52 500 MHz/1 GHz RF Switching Module Tests

4.49.3.1 The 1250~51A/52A consist of either 12 double-pole, double~throw (DPDT)
relays arranged to form two connecting 5-channel arrays (-51A) or arranged as two 4:1
multiplexers (-52A). The 1250-51B/52B consist of either 24 DPDT relays arranged as two

oups of two connecting 5-channel arrays (-51B) or arranged as four 4:1 multiplexers
-52B). For the 1250-51A/51B, the module is tested by connecting an chmmeter between
two channels of a particular group, closing the corresponding relays while monitoring the
ohmmeter for an indication of relay closure. For the 1250-52A/52B, the module is tested
by connecting an ohmmeter between the COM terminal and each of the four channel
terminels, closing the corresponding relays while monitoring the ohmmeter for an
indication of relay clesure. In all testing, only the signal path of each channel is
switched; the signal return lines are connected together. Also, no special test fixture is
required,.

4,4,9.3.2 Test Procedure

I, Enter the test program listed either Table 4.11 or 4.12 into the
controller for the 1250-51/1250-52, respectively

2. Execute the test program and follow all displayed prompts
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Table 4.11 - 1250-51A/51B 500 MHz RF Switching Module Test Program

1t 1250-51R/518 PESFCRMAKCE YERTFICATION TEST PROGRAYM - 5/13/86 - HOIR

a
El
40
30
&
b
80
30
106
2l
120
130
140
150
166
10
t80
198
200
2
2

230-

10
B
260
it
280
290
60
310
320
330
340
&)
360
37
380
380
00
$10

€00 B.K,5,50ec Res

(O F$0207,Rep$C601,K301]

Fe="  “BCERS(131)R"FRILED"BCHRS(1ZE)

Pg=*  pRSSER

Speca.b

PRIAT *1), SET 1250 RODRESS 10 10.°

PRINT *2). COMMECT ORMHETER (4-UIRE) COMFIGURRIIGN CRELES TOGETHER AT THE®
PRINT *  OISTAL CHO AND HULL OHMETER OFFSET.

PRUSE

QuRT 25

THPUT *GHRT SEOT IS THE MODULE INSTALLED 1 2 1-575

IHREY "TEST GPTION S187 ¥ OR 748

=10

IF K8="¥" THEN K=30

QURPUT 710 "RESET”

WAIT 2

GUTPYT T10:“IL "BUALS(S)E™.0,19,20,3%

FOR 5=3 10 & STER 10

IF K=} THEM PRINT "CONMECT GHYMETER INPUT BI TO CHAMMEL 00."
IF =20 THEN PRINT "CONHECT OHMHETER INPUP HI 10 CHAMMEL 20.7
FIR v=0 1 4

IF Wev=( OR Heip=20 THEW 60T 380

QUTPUT 710:°CL "SUALS(SI™. "RUALS(R+Y)

PRINT "COMHECT CHMMETER IHPET L0 {0 CHANNCL “SURLSCH+Y)
THPUT “EHTER QHMMETER REROING EXPRCSSED IN OHMS™ Res

CUTRUT 227"

Rapd=" (RFR: “BURLS(Res)d" SPEC: "RUALS(Specid” DELTA: "RURL$(Spec-Res)
CUTPUT 710:70P "QURLSCSIA". "SURL3 (K

I Spec-Resy=0 THEM 5470 350

IF 8C20 YHCH PRINT "CHAM. 0 TO CHAN. "BEALSCHY)ERenddfs
IF ¥3=20 THEN PRIRT “CHAM. 20 7O CHAK. "RUALS(H+Y)ERepSRIs
BEEP 1300,

G018 370

IF %420 THER PRINT "CHAN. 0 7O CHAN, "SUALS(R+Y)iReptiPs
IF ¥y=20 THEW PRINT "CHAN, 20 70 CHAN. “BURLS(H+Y)3RepsipPs
FRINT *°

NERT ¥

NEXT A

FRINT "TEST COMPLETE®

£ND



Table 4.12 - 1250-52A/52B 1 GHz RF Switehing Module Test Program

101
2

i

4

5

&l

i

80

i

16
110
124
130
140
150
168
178
180
190
200
il
Pl
23
Paii
%0
260
27
280
298
300
e
Efit
33
340
350
350

1250-528/528 PERFORMRKCE VERIFICATION TEST PROGRAW - 6/13/66 - M0OR

LB A,K,S, 500, Res

{0 FeL36],RepsLa03, K801

f§="  "BCHRS(131)A°TRILED"CHRS(129)

P§=*  PRSSED®

Spece, 5

PRINT *1). SET 1250 AOORESS 30 14.°

PRINT °2). CUMNECT DIBREIER (4-UIRC) CONFIGURATION CABLES TOGETHER AT THE®
PRINT *  DISTAL WD AND WULL CH4ETER OFFSET.®

PAISE

QUTRUT 2:°%

THPU "UHAT SLOT IS THE MODULE INSTRLLED IN ? 1-8" 8
IHPYT "TEST OPTION 5287 ¥ OR H” K8

=10

IF K8="Y" THEN X=30

DUTPUT 719;"RESET"

WAIT 2

FOR K=0 T0 K STEP 30

PRINT “COMHECT OMMETER INPUT HI T3 CHANMEL COM “RUALS(/10)
FOR ¥=G 10 3

QUIBUT MB:"CL "BURLS(SIE", "RURLS(R+Y)

PRINT “CONMECT CHMETLR INPUT LO TG CHANNEL "SUALSCH+Y)
THPUT “EWEER QHIMETER READING ENPRESSED IH OHMS" Res
QUTPUT 2:78%s

Repé<" [DRTA: "RUALS(Res)™ SPEC: "RURL$(Speci®” DELTR: "BUALS(Spec-Res)
BUTRT 7102700 “BUALS(SXR", “BUALI(RY)

IF Spec-Reso=) THEN 50TD 318

PRIKT “COH "RUALSCHA10X8™ TO CHAR, “RUBLE(X+Y)3Repstrs
BEEP 1500,1

BOTE 320

PRINT “C0M “BUALSCHAUIA™ TO CHAN, “RUALSCX+Y)iRepbiP$
PRINT ¢

NEXT ¥

HEAT ¥

PRINT "TEST COMPLETE®

KD
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4.4.10

4.4.10.1

1250-90 Intellizent Front Panel Option Test

A}

The 1250-90 Intelligent Front Panel provides local programming capabilities

and displays up to 16 alphanumeric characters. The module is tested by invoking internal
keyboard and display test routines stored in the 1250 system memory.

4.4.10.2

4-32

Test Procedure

1'

Enter the following key sequence to invoke the display seif-test:

(zEs7] [0 (2] [4] [EXEC]

After placing the 1250 in the display self-test mode, the following
characters will be displayed after pressing the 0 key (at a repetition
rate of one second): (1) upper case "A-Z", (2) numeries "0-9", and
(3) punctuation marks for hyphen, period, comma, semicolon, colon,
and asterisk. Carefully inspeet each character, ensuring that aill
characters are properly displayed

The front-panel display will then "walk" a single asterisk across the
display, beginning with digit 0 and ending at digit 15 (left to right).
The annunciators corresponding to the displayed digit will illuminate as
follows:

Digit Annunciator
0 REM
3 ADDR
6 SRQ
9 SEL
15 UPDATE

Carefully inspeet every digit, ensuring that each is properly
illuminated, as applicable, with its corresponding annunciator

Terminate the display self-test by pressing the |TEST| key

The keyboard can be tested by pressing key sequence fo] [.]
E] EXEC|. After completing this key sequence, press each key and
verify that each is correctly identified on the display. This test will
confirm keyboard recognition by the 1250 mainframe. Exit the test by

pressing the | TEST| key a second time





