MOTOROLA INC.

Communications
Sector

MSK 5000™ & PURC 5000™
WILDCARD MODULE

OPTIONS C232AA, AB, AG AND C233AB: FACTORY INSTALLED

MODEL QLN2914A: FIELD INSTALLED

I. OPTION BREAKDOWN CHART

Option *Previous *Present Description o _ Change
C232AA — e DC Remote Control Wildecard —
TRNSI75A TRN9754A Wildcard Module Added
TRNILIBA TRNIIIBA Escutcheon Replaces TRNS954A |
TKNBY9ESA TKNSI85A Cable Kit Added |
C232A8 — — Tone Remote Control Wildcard —
C232AG TRNSI75A TRNY754A Wildcard Module Added
C233AB TRNOIIBA TRN91I8A Escutcheon Replaces TRNSY54A
TKNBI8SA TKNB98SA Cable Kit Added
QLN2%144 — Field Modification Kit —
TRNSIT5A TRNY7544A Wildcard Module Added
TRNOI18A TRNS118A Escutcheon Added
TKNE9IESA TKN8Y985A Cable Kit Added
TLN4151 J — — **Field Installed Relay Kit —

*Both kit models are current.

2. DESCRIPTION

2.1 The factory installed Option C232 consists of a -

Wildcard Module installed in the Expansion Tray of an
MSF 5000™ Base Station. It provides the system with
the capability of controlling external devices, and also
has the ability to process inputs from the same or other
external devices. The Wildcard Module is used to signal
an external device, via the forward wildcard function,
when a specific bit is detected on the MUXbus, or it will
write data onto the MUXbus, via the reverse wildcard
function, when a signal is received from an external de-
vice. The wildcard can be configured with up to four
circuit board mounted dual form-C relays for closure
control of external devices such as lights or alarms. The
Wildcard Module is also available as a Field Modifica-
tion Kit.

2.2 A wide variety of non-standard Wildcard Module
configurations are available by using jumpers in differ-
ent positions. A description of these options and appro-
priate jumpers (installed as field modifications) is given
in the Field Modifications paragraphs.

2.3 The Wildcard Module, whether a factory or a field
installation, is installed in the optional Expansion Tray.
An OPERATE/RESET switch (S1301) is provided for
maintenance purposes. Four circuit board mounting ar-
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lays. Also, transistor switched grounds are available
(from Q1301 through Q1304) at J1302-17, -11, -5,
and -2, respectively.

2.4 Extrasolder pads are available on the circuit board
to field install jumper wires to select optional signals
and controls. The factory installed “standard” jumpers
are shown by solid lines on the schematic diagram. The
optional jumper positions are described in the schematic
notes and in the Field Modifications paragraphs.

2.5 The Wildeard Option may be used in either DC
remote control or tone remote control stations. When a
C232 option is factory installed in a DC remote control
station, the station control code plug is default pro-
grammed at the factory to allow remote control of for-
ward wildcard signals FWCT and FWC2. DC remote
control supports only two FWC parameters. Refer to
Table 1. When a C232 option is factory installed in a
tone remote control station, the tone remote control
code plug is default programmed at the factory to allow
remote control of forward wildcard signals FWCI
through FWC4. Refer to Table 2. Field installation of
the Wildcard Option also requires that a properly pro-
grammed code plug be obtained via the Model
QLN2914A Wildcard Field Modification Kit.
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NOTE
A C233 option is physically identical to a
C232 option. However, no code plug pro-
gramming is provided and the C233 op-
tion acts as a MUXbus interface only.

2.6 The Model TRNY9754A Wildcard Module is de-
signed to accept the plug-on installation of secondary
boards, via connectors J1303, J1304, and J1305. The
purpose of the secondary boards is to add specific pre-
defined capabilities to the existing [/O control of exter-
nal devices provided by the Widlcard Module. The
Model TRN9754A Wildcard Module provides selective
jumpering of power, ground, and /O lines to the sec-
ondary board, as required to enable it to perform its
specific task.

NOTE
The Model TRNS175A Wildcard Module
does not provide the secondary board
plug-on capability of the Model
TRN9754A. Otherwise, both wilcards
provide the same 1/0 control of external
devices.

2.7 Refer to the attached schematic diagram of the
Model TRN9754A Wildcard Module for specific details
of the selective jumper interconnections provided to the
secondary board via connectors J1303, J1304, and
J1305.

Table 1. DC Remote Control
Standard Default Conditions

! Function FWCT | FWC2 | FW(C3 FW(T;T
’ After Reset or Power Up. On Off R wx

DC Current —35.5 mA Off On *E Hk

DC Current 1 12.5 mA On Off R o i

FFEWCS and FWC4 are not used with this option.

Table 2. Tone Remote Control
Standard Default Conditions

! Function FWC1 J FWC2 | FWC3 | FWC4
After Reset or Power Up. On | Off On Off
Function Tone 1050 Hz X X Off On
; Function Tone 1150 Hz X X On Off
Function Tone 1250 Hz Off On X X 1
[ Funcuon Tone 1350 Mz On iL Off X X |

X = Remains as in previous state.
3. INSTALLATION

3.1 A Wildcard Module is intended to be mounted in-
side of an optional Expansion Tray, which is racked on
top of the station control tray. The module’s position
inside the Expansion Tray is determined by what other
optional modules are installed. As shown in Figure 1,
these positions are numbered one, two, and three, {rom
right to left, starting next to the Power Supply Module.

3.2 Install the Wildcard Module in accordance with
the following steps.

Step 1. Remove AC (or DC) power from the station.
Proceed to Step 8 if the Expansion Tray and Power Sup-
ply are already installed.

Step 2. Open the cabinet and slide the RF Tray and
Station Control Trays forward.

Step 3. Remove small cover, near top center of Station
Control Tray lid, to expose the 40-pin expansion connec-
tor (J800).

Step 4.  Snap the Expansion Tray to the top of the Sta-
tion Controt Tray.

Step 5. Install Expansion Tray Power Supply Module
in the right-hand position in the Expansion Tray. Secure
the board in the tray by installing the Power Supply
escutcheon (see Figure 1).

Step 6. Lay the 40-pin expansion cable in the adapter
tray and connect the center connector (P800) to the 40-
pin expansion connector J800 on the station control
board. Refer to Figure | and connect the right-hand end
(P1701) to the power supply (J1701). Fasten the left end
in place using the two screws provided in the field modi-
fication kit. The left end is now defined as the expansion
tray connector J1700.

Step 7. The 34-conductor options cable has 4 connec-
tors. One end of this cable will have 2 connectors that
are approximately 2 inches apart. Insert the connector
that is located about 2 inches in from that end of the
cable into the 34-pin options cable connector (J1702) on
the power supply board. Place the protective paper over
both ribbon cables, between the power supply board
and the Expansion Tray connector J800.

Step 8. Install the Wildcard Module in position one
(next to the power supply) if that position is available. If
not, install the wildcard in the next available position. If
the wildcard is installed in position two, draw the mid-
dle connector of the options cable through the slit in the
protective paper and connect it to the Wildcard Module.

Step 9. Connect the options cable from the power sup-
ply (or option card) to connector J1301 on the Wildcard
Module. Install the front panel wildcard escutcheon.

Step 10. Route the 25-conductor wildcard cable
(W1301) through the hinge area of the Expansion Tray
and connect it to J1302 on the Wildcard Module and
close the expansion tray cover. Fold cable W1301 so it
lays flat against the back of the Expansion Tray and
place cable W1301 in the hooks on the back of the Ex-
pansion Tray. It may be necessary to remove the Expan-
sion Tray cover in order to install cable W1301.

Step 11. Connect the free end of the cable W1301 to the
appropriate connector on the junction box in the fol-
lowing manner: feed the ribbon cable under the RE Tray

2 68P81 114140 1-7-87
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Figure 1. Expansion Tray Layout

slides and rail on the right hand side of the station be-
fore attaching it to the junction box. The 25-conductor
cable (W1301) is assembled with 2 folds of cable that are
secured with cable wraps. If the option card is in posi-
tion one, install the cable as described previously with
the free end of the cable mounted into position J1 on the
junction box. If the option card is in position two, one
of the folds in cable W1301 must be unfolded before
connecting the free end of the cable to position J2. If the
option card is in position three, both folds in the cable
will have to be loosened before connecting the free end
of the cable to position J3.

Step 12. Push the RF Tray back in place and secure it.

4. THEORY OF OPERATION
4.1 GENERAL

4.1.1 As shown in the block diagram (Figure 2), the
wildcard module receives an input address (BAO-BA3)
from the MUXbus in the base station that controls the
function to be performed. This function will result in
either a forward or reverse wildecard action. The input
data (BD0-BD3) on the data bus contains the specific
details of the function performed. The reset and data

strobe circuits provide timing and control signals to as-
sist in performing a specific function.

4.1.2 When a forward wildcard address is received by
address decoder U1301 and U1302 and wildcard address
driver U303, the input data on the data bus is accepted
by flip-flops U1313 and U134 which control relay
driver circuits Q1301 thru Q1304 and relays K1301 thru
K1304. When a reverse address is received by the ad-
dress decoder U1301 and U1302 and by the reverse ad-
dress driver U1315, the data bus control gate U1304 will
allow the reversed inputs from external devices to be
conditioned and gated onto the data bus. The data bus
carries the information to the base station.

4.2 FORWARD WILDCARD OPERATION
(Refer to Schematic Diagram and Figure 3)

4.2.1 The input address from the MUXbus cycles con-
tinuously through address BAQO thru BA3 and is applied
to the 1-0f-8 decoders/multiplexers U1301 and U1302.
The address is applied through non-inverting buffers
U1303 to isolate the decoders from the MUXbus. Ad-
dress BA3 is low to select decoder U1301 and high to
select decoder U1302. As the address cycles through, all
decoder outputs AOQ thru A15 go low for the duration of
the individual address (approximately 310 microseconds

1.7-87 68P8I14E40 3



S3D1AIQ
BEEERSE]
TO0HINOD 0L
TYNDIS
1Ndinc

O-¥66.L8-35d30

POgIM

NEHL
POEYH

L

SAVI3Y
IYNOILLO

vOCHT
A¥HL
VOED
SLIN2Y10
EELYR-1¢]
AVI3Y

A

vigin
anNv
€igin
SLind¥Id

2iein
SH3IA4NE

sng

YV iva

€I
sl
P
<k
=}

7.

7

YOgIN

31voe

<)

ﬂ I0ULNGD
sng
v1v0

3

SNY SS3IRCAY

AN

OO RN

AN

M SNE SSIUAAY™N /

Hein 60N $30DIA3C
NaHL TYNYILX3
an $OY 3
308N
orein AM\ SLAdN]
l SHOLY 08! QHYITTIM
$3HOLY
3|WIAL
ENIT I b A— 01d0 ¥3IAZY
LNaN
|
1353y
i
3L0EIN L3538
Sigin 8 GOEID
EEVI 3'azigmn
V SLINDYHID
SS3yaqy 4 hsoyisviva
3ISYIAY @ 1353y
380818 vivE
Aﬂw 3808LS
vivd
SogINn
EELSEL N N%m«: (€98 NykHi Qv8)
$S3¥AQY LNgN
$s3¥aav HOEIN
QUTMEOH SHIC0030
$$3y0av

O

Z.

sng viva

A2

(208 NyHl 208)
vIVA LNdNi

Figure 2. Wildcard Module Block Diagram
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Figure 3. Forward Wildcard Timing Diagram

per address). One of the decoder outputs (usually Al4)
is selected by jumper JUI0I (on TRNS5175A) or JU107
(on TRN9754A) to control forward wildcard address
driver U1305.

4.2.2  Jumpers JU8 thru JUI0 are used to connect all
inputs to the forward wildcard address together if it is
desired for one address from the MUXbus to control all
relay drivers. When the decoder output is low at inputs
DO thru D3 of address driver U1305 and the forward
edge of the data strobe signal (DS) is rising, the address
driver outputs QO thru Q3 will go high and are applied
to relay driver flip-flops U1313 and U1314 at their re-
spective CP inputs.

4.2.3 Input data BDO-BD3 from the MUXbus is in-
verted by bus buffers U1312 and applied to the D input
of relay driver flip-flops U1313 and U1314. Jumpers
JU26 thru JU30 can be rearranged if it is desired for the
input data to control separate relay driver flip-flops.

4.2.4 The relay driver flip-flops Ul313 and U1314 will
be set (Q output high) only when the D input is high and
the CP input is rising from low to high. If the input data
high signal arrives at the D input of U1313 and U1314
after the CP address input has already toggled high, the
flip-flop will not be set until the address bus BAQ thru

68P81114E40

BA3 cycles to Al4 again, which is a delay of approxi-
mately 5 milliseconds.

4.2.5 Jumpers JU33 thru JU36 and JU43 thru JU46
are used to select which output of the relay driver {lip-
flops are used (usually Q output) to control transistors
Q1301 thru Q1304. When the Q output is high, the tran-
sistor will be turned on to supply a ground path for the
external device. If installed, relays K1301 thru K1304
will be energized when transistors Q1301 thru Q1304 are
turned on. Jumpers at the transistor and/or relay out-
puts can be arranged to select the desired control of the
external device.

4.2.6 The DS signal is buffered from the MUXbus by
U1303E and is used to properly gate the selected for-
ward wildcard address when the DS at the CP input of
address driver U1305 rises from low to high, a condition
that occurs approximately every 310 microseconds. The
falling (high to low) portion of the data strobe is used
during reverse wildcard functions.

4.2.7 The RESET signal from the MUXbus is placed
on the expansion bus by the Station Control Module,
and affects the operation of the entire base station. The
reset signal from OPERATE/RESET switch (S1301) is
used to disable the wildcard operation only. Both reset

LA



signals function in the same manner in the Wildcard
Module. The reset signal applies a low to relay driver
flip-flops U1313 and U1314 (CD input), applies a high,
via Ul312E to reverse wildcard address driver gates
U1315, and applies a low to the CD inputs of input
pulse latches U1310 and UI311. The reset signal pro-
hibits forward wildcard signals from controlling an ex-
ternal device, prohibits data from being put on the data
bus, when a reverse wildcard input occurs, and resets
the input signal latches U1310 and U1311.

4.3 REVERSE WILDCARD OPERATION
(Refer to Schematic Diagram and Figure 4)

4.3.1 Just as described for the Forward Wildcard Op-
eration, the input address from the MUXbus is applied
to U301 and UI302. another of the outputs (usually
A13) 1s selected by jumper JUI102 (on TRN5175A) or
jumper JUI08 (on TRN9754A) to control reverse wild-
card address driver U1315. When the input address BAO
thru BA3 sets output Q5 (A13) of decoder U1302 low,
the reverse wildcard address driver U1315 will provide a
high signal to data bus control gates U1304. Jumpers
JUT thru JU7 are usually arranged to allow the A13 de-
coder output to be applied to all NOR gates of U1315
but the jumpers can be arranged so that each NOR gate
uses a separate address from the decoder if desired. The
output of data bus control gates U1304 will go low when
a high reverse wildcard data signal (RWD1 thru RWD4)
is received from the input pulse latch which represents
an external device input.

4.3.2 When the switch on an external device is acti-
vated, a ground is supplied which allows current to flow
through the optoisolator (U1306 thru U1309). Jumpers
JUS57 thru JU72 are used to select the method the exter-
nal device uses to signal the optoisolator. A current of
approximately 20 milliamps activates the optoisolator
which supplies a low signal to the SD input of pulse

latch U1310 and U1311. With the SD input low the Q
output will be high. The Q outputs of U1310 and U311
are the reverse wildcard data (RWD1 thru RWD4) in-
puts that are applied to the data bus control gates
U1304. RWD1 thru RWD4 will stay high until the SD
input goes high and the latch CP input receives the next
falling edge of the data strobe.

4.3.3 The output of the applicable data bus control
gates U1304 goes low, when an external device is acti-
vated, and when the decoded Reverse Wildcard address
signal is sent from U1315. The data bus control gate
then writes a bit on the data bus which is transferred to
the base station via the MUXbus.

4.3.4 Three different modes for operating the input
pulse latches UI310 and U131l can be selected with
jumpers JU20, 21, 24, 25, 39, 40, 47 and 48. The modes
are: (1) non-latched signaling, (2) latched signaling with
cross-reset, and (3) latched signaling with external reset.

4.3.4.1 NON-LATCHED SIGNALING

The non-latched signaling mode uses the wildcard to
provide each of the four external devices a separate and
independent path to communicate Reverse Wildcard
(RWC) Inputs 0 through 3 back to the base station. The
input latches UI310 and U1311 are normally in a reset
state until set by an input. The input latches reset again
when the input is removed. Table 3 shows the inputs and
outputs during operation. A timing diagram of the sig-
nals is shown in Figure 4.

4.3.4.2 LATCHED SIGNALING,
WITH CROSS-RESET

The latched signaling with cross-reset mode is selected
by removing jumpers JU25 and 48 and installing jump-
ers JU20, 21, 24, 39, 40, and 47. This mode divides the

i

SO INPUT

e 310 USEC —

J

TO UI310 um /

QOUTPUT
OF U1310
U131

GAEPS- 38118- O

Figure 4.
Reverse Wildcard Input (Non-Latched) Timing Diagram
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Table 3. Non-Latched Signaling Truth Table

Inputs Qutputs
sp[ep| K [ o] o Condition
H L X L H | After system reset—By station

or local reset

H H H L H | Normal—Waiting for a RWC

Input
L | H X H I | Set—When a RWC Input is
| received
H H H L H | Reset-—When RWC Input is
removed

H=HI; L=L0O; X=Don’t Care.
Jumpers JU20, 21, 24, 39, 40 and 47 OUT. Jumpers JU25 and 48 IN.

input circuits into two separate pairs. RWC Inputs O
and 1 to U310 as one pair, and RWC Inputs 2 and 3 to
U1311 as the other. The purpose of each pair is to latch
the received input signal after an RWC Input (0 or 2) is
received and keep it latched until the other RWC Input
(1 or 3) is received. The inputs and outputs of one pair
(U1310A and B) are shown in Table 4 (both pairs func-
tion identically). A timing diagram of the signals is
shown in Figure 5.
Table 4.
Latched Signaling, with Cross-Reset Truth Tuble

\_ Inputs (Pin) Outputs

2 3 |6 7 8§ |12]15 11
SD; | CBy | K, | 8D, | CD, [ K,|Q, | O, Condition

H i X 1L H XL | H L After System Reset—
By station or local
reset

H H |H| H H L|L | H | Normal—Waiting for
RWC Input 0 or 2

[ H X H H |H|H | H |Setlatch I— RWC
Input 0 or 2 received

H H L H H | H| H | L |Latched state— RWC
Input 0 or 2 removed

H H I I H | X|H|H |Reset latch 1/Set

latch 2 — RWC input
[ or 3 received

H H |H| H H L L | H |Latched State—
Waiting for RWC

to go high. The inputs and outputs of input signal
latches U1310 and U1311 are shown in Table 5.

Table 5.
Latched Signaling, with External Rese! Truth Table
Inputs Outputs
S| CD K Q Q Condition
H L L L H | After System Reset—By
station or local reset
H H L L H | Normal-—Waiting for a RWC
Input
L H L H L | Set—RWC Input received
H H L H L | Latched—RWC Input
removed
H H H L H | Reset—Enable external reset
switch
H H i I H | Latched-—External reset
switch disabled

Input 0 or 2

H=HI; L=L0; X=Don’t Care
Jumpers JU20, 21, 24, 39, 40, and 47 IN. Jumpers JU25 and 48 OUT.

4.3.4.3 LATCHED SIGNALING,
WITH EXTERNAL RESET

The latched signaling via external reset mode is only
used when it is desired to have an input signal remain
latched as long as the K input(s) of input signal latches
U310 and U1311 are grounded. With the K input low,
the RWC Input will set the latch, which will remain in
the set state (latched) until either a RESET signal is re-
ceived via the Expansion bus, or via the wildcard
OPERATE/RESET switch S1301, forcing the K input

3-29-85

H=HI; L=1L0; X« Don’t Care.
Jumpers JU20, 21, 24, 39, 40 and 47 QUT. Jumpers JU25 and 48 IN.

5. MAINTENANCE

Maintenance of the Wildcard Module consists of per-
forming the troubleshooting procedures shown in the
troubleshooting chart and checking logic signals in ac-
cordance with the timing diagrams. Use standard chip
handling practice for removal and installation of com-
ponents.

6. FIELD MODIFICATIONS
6.1 GENERAL

6.1.1 Field modifications can be made to the Wildcard
Module by using the special jumper capability of the
printed circuit board. The standard jumper configura-
tions, installed by the factory, are shown as solid jumper
lines on the schematic diagram.

6.1.2 The special jumpers are listed and described in
the following paragraphs. Some examples are given us-
ing partial circuit diagrams from the schematic diagram
that can be used to determine the complete circuit func-
tions.

NOTE
The factory installed jumpers are all
“stand-up’’ zero-ohm resistors, except for
the two address decoder output jumpers
(which are wires). Field installed jumpers
should be wires.

6.2 REVERSE WILDCARD ADDRESS DRIVER
(U1315) INPUTS

The following special jumper usage information is only
applicable when these “normally out” jumpers are in-
stalled.

68P81114E40 7
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Figure 5.

Latched Signaling, with Cross-Reset Timing Diagram

Jju4

Prevents UI315A-2 from floating low when it is
NOT desired to have the reverse wildcard data
input RWDI signal gated onto the MUXbus.
When JU4 is installed, none of the MUXbus
decoded address lines (from UI301 or U1302)

JU6

should be tied to UI315A-2.

NOTE

If any of the four reverse wildcard address
inputs of U315 are allowedto float low,
the result would allow any reverse wild-
card input (RWDI thru RWD4 or RWDI
thru RWD4) that might be active to be
gated onto the MUXbus, whenever the in-
put{s) to UI31S5 went low.

In applications of the Wildcard Module
where it is desired to disable all reverse
wildcard inputs, remove reverse wildcard
address select jumper JUIO2 (on
TRNS5175A) or JUI08 (on TRN97354A)
and install JU4, 5, 6, and 7. This will en-
sure that the wildcard will not signal the
MUZXDbus that a reverse wildcard input has
occurred.

Juz

dress lines (from U130t or U1302) should be
tied to U1315B-5.

Prevents the input of UI315C-8 from float-
ing low when it is NOT desired to have the
reverse wildcard data input RWD3 signal
gated onto the MUXbus., When JU6 is in-
stalled, none of the MUXbus decoded ad-
dress lines (from U1301 or U1302) should be
tied to U1315C-8.

Prevents the input of U1315D-11 from float-
ing low when it is NOT desired to have the
reverse wildcard data input RWD4 signal
gated onto the MUXbus. When JU7 is in-
stalled, none of the MUXbus decoded ad-
dress (from U1301 or U1302) should be tied
to U1315D-11.

6.3 REVERSE WILDCARD DATA BUS CONTROL
GATE (U1304) OUTPUTS

The following special jumper usage information is only
applicable when these “normally out” jumpers are in-

stalled.

Jus

Prevents the input of U1315B-5 from float-
ing low when it is NOT desired to have the
reverse wildcard data input RWD2 signal
gated onto the MUXbus. When JUS is in-
stalled, none of the MUXbus decoded ad-

JUTIL, These jumpers allow more than one reverse
12, 13 wildcard input signal to be jumpered (o one

68P81114E40

of the four MUXbus data lines BDO thru
BD3 by using either JU4, JUS, JU6 or JU7.
See Figures 6 and 7. Also refer to Table 6.

3-29-85



CAUTION
When jumpers JUII, 12 and/or JU13 are
used, care must be taken in the selection
of data bus jumpers JU4 thru JU7 to pre-
vent two or more data lines from being
shorted together.

U4 31581 . suiT e
Ul3048 800
AW DA
) Ut
U13{568-4
i6
UI3048 ’ 3 e,
RWD2 ¢
12
UIEC—40 - o
vizoan| D SV o BD2
RWD3 . r

JUS 1

U{3150-13 ) . me __
Ui304ac) @ BO3
RWD4 e

AEPS- 3811{-A

EXAMPLE: 1T ISDES[REDTOSIGNALMUXBUSB!TW
WITH REVERSE WILDCARD INPUT 3.
IT IS DESIRED TO SIGNAL MUX BUS BITBGT
WITH REVERSE WILDCARD INPUT 1 OR_2.
IT 1S DESIRED TO SIGNAL MUX BUS 8iT BD2
WITH REVERSE WILDCARD INPUT @,

INSTALL TWO JUMPER WIRES ,CUT 7O FIT

U1B15A~1

ufsoas 8 }. BOO

RWD1 é i b

Ty

Ui3ise-4 T [
' 3 JULE - 5

RWD2 ‘ i
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U304 D# i o & : EGFS

RWD 3] 2 |

|

U350 13

u¢304c 8 ¢ o 803
RWD4

AEPS-38i12-A

Figure 6.
Example of Incorrect Jumpering

CAUTION

In Figure 6, the desire is to signal the
MUXbus via BDO. Notice, however that
data lines BDO and BD3 are shorted to-
gether via JUI1, 12, and 13. This condi-
tion will cause a station malfunction,
since two data lines are shorted together.
To correct the problem of Figure 6, two
solutions are possible. Remove JUI2,
which would allow either a RWDI1 or
RWD?2 input to signal MUXbus bit BDO.
Also, RW3 and RW4 would signal the
MUXbus via BD3.

OR
Remove JU14. This would allow any of

the four RWD inputs to signal MUXbus
bit BDO only.

6.4 FORWARD WILDCARD DATA BUS
BUFFER (U1312) OUTPUTS

The following special jumper usage information is only
applicable when these “normally out” jumpers are in-
stalled.

JU30, When all three jumpers are used, any one of the

31, 32 four MUXbus data lines BDO-BD3, can be used
(via JU26-JU29) to provide the signal that will
activate or deactivate the relay driver circuitry.
See examples in Figure § and 9.
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Figure 7.
Example of a Possible Field Modification

EXAMPLE: USE BO1 TO SIGNAL ALL
FOUR RELAY DRIVERS.

Uid42
J— i 2 3
BD P A — 05 o
JU30
_ Juzs
Bt 5 N“
S RELAY DRIVER
I CIRCUITS
) Just Ui3$3 & uita
802 5 b@é’ o o
< JUs2
B03 Q)[\F 2 %o} o e
{/ -

AEPS - 384{3-0

Figure 8.
BDI to Signal All Four Relays

6.5 REVERSE WILDCARD INPUTS VIA J1302

The following special jumper usage information is only
applicable when these “normally out” jumpers are in-
stalled.

JU6E7 Reverse Wildcard Input 0. Used when de-
sired to provide an external voltage to acti-
vate the optoisolator, instead of the +13.8V
or +5 V available from the wildcard. When
an external supply is used, JU68 must be re-
moved. Then, R1301 must be recalculated so
that the input current (I, through op-
toisolator U1306 is approximately 20 mA.

9



JU69 Reverse Wildcard Input 2. Same as for
JU67. When JU69 is used, then JU70 is re-
moved, and R1303 is changed to allow ap-
Uitz . ~
., W2 proximately 20 mA of forward current
e {>O T T through optoisolator U1308.
oY "\ 8 0! U8y T o TORELAY K130
IJW VI8 JU71 Reverse Wildcard Input 3. Same as for
] O SN "0 RELAY K 1303 JU67. When JU71 is used, then JU72 is re-
B © VIAUTRIAA moved, and R1304 is changed to allow ap-
603 - { el _gllz8g Y O RELAY K 1304 proximately 20 mA of forward current thru
VA U1314.B optoisolator U1309.
EXAMPLE
AEPS- 38{14-A
Ust BB TO SIGNAL RELAY K301 . . N
ust BD) 10 SIGNAL RELAY'S K1302 AND #1303 JUS57 Provides an internal ground path for Reverse
USE BUSTOSIGNAL RELAY 1308 Wildcard Input 0 (+). Used in cases where
the external device signals the wildcard via
JU67, but does not provide the return path.
Also, remove JUS3E.
Figure 9.
Input Data to Signal Diffrent Relays . .
’ & 17 4 JU359 Provides an internal ground path for Reverse
i . Wildcard Input 1 (+) via JU65. Also, re-
JU65 Reverse Wildcard [Input 1. Same as for move JU60.
JU67. When JU6S is used, then JU66 is re-
moved, and R1302 is changed to allow ap-
proximatley 20 mA of forward current JU61 Provides an internal ground path for Reverse
through optoisolator U1307. Wildcard Input 2 (+) via JU69. Also, re-
move JU66.
Table 6. Examples of Jumpering a Reverse Wildcard Data Input Onto the MUXbus
Desired Operation JUiL | JUT2 | JU1I3 | JU4 | JU1s | JUle | JUIT
1) Reverse Wildcard Input 0 to Signal  Factory Installed, OuUT | OUT | OUT | OUT | OUT | OUT IN
MUXbus Line BDO. See Note
2} Reverse Wildcard Input 1 to Signal  Factory Installed OQUT | OUT | OUT | OUT | OUT IN ouT
MUXbus Line BDI. See Note
3} Reverse Wildcard Input 2 to Signal  Factory Installed ouT | OUT | OUT | OUT IN OuT | OUT
MUZXbus Line BD2. See Note
4}  Reverse Wildcard Input 3 to Signal  Factory Installed OuUT | OUT | OUT IN OuUT | OUT | OUT
MUXbus Line BD3. See Note
5y All reverse Wildeard Inputs (0-3) to Field Installed IN IN IN ouT | OUT | OUT IN
Signal MUXbus Line BDO. or modified
6)  All reverse Wildcard Inputs (0-3) to Field installed IN IN IN OouT | OoUT IN ouT
Signal MUXbus Line BDI. or modified
7y All reverse Wildcard Inputs (0-3) to Field installed IN IN IN OouT N OouT | OUT
Signal MUXbus Line BD2. or modified
8) All reverse Wildcard Inputs (0-3) to Field installed IN IN IN IN OuUT | OUT | OUT
Signal MUXbus Line BD3. or modified
9y Reverse Wildcard Inputs 0 and 1 to Field installed OouT | OUT IN ouUT | OUT | OUT IN
Signal MUXbus Line BDO. or modified
10} Reverse Wildcard Inputs 2 and 3 to Field installed IN OUT | OUT IN ouT | OUT | OUT
Signal MUXbus Line BD3. or modified
11} Reverse Wildcard Inputs | and 2 to Field installed ouT IN OuUT | CUT | OUT IN ouT
Signal MUXbus Line BDI. or modified
12y Reverse Wildcard Inputs I and 2 to Field installed OuUT IN ouUT | CUT M ouT | OUT
Signal MUXbus Line BD2. or modified
MNOTE: Examples 1 thru 4 are factory installed on each wildcard. The remaining versions and any other combinations are
modified in the field.
68P81114E40 3-29-85



JU63 Provides an internal ground path for Reverse
Wildcard Input 3 (+) via JU71. Also, re-
move JU64,

CAUTION
Again, as with the reverse wildcard input
MUZXbus jumpering, care must be taken
to insure that two or more data lines are
not tied together as shown in Figure 10.

Ui3i2
7 ! :: 2 Ju29
JU3G
Py 3[E:>Cﬁ §
JUBt
53 5(>;6 Juer g

AEPS~-38H15-0

Figure 10.
Example of Incorrect Jumpering

6.6 RELAY OUTPUTS VIA K1301 THRU K1304

The following special jumper usage information is only
applicable when these “normally out” jumpers are in-
stalled.

JU56 When the first relay option is installed,
jumper JU92 is removed and JUS56 is added.
This jumper provides the normally closed
path for section-A of relay K1301, via exter-
nal connector J1302-17. Factory installed
jumpers JU89 and JU9I provide the nor-
mally open and wiper arm portions, respec-
tively, of relay K1301A.

JUS4 When a second relay option is installed,
jumper JU87 is removed and JU54 is added.
This jumper provides the normally closed
path for section-A of relay K1302, via exter-
nal connector, J1302-11. Factory installed
jumpers JU84 and JUB86 provide the nor-
mally open and wiper arm portions, respec-
tively, of relay K1302A.

JUSZ When a third relay option is installed,
Jumper JUS82 is removed and JUS52 is added.
This jumper provides the normally closed
path for section-A of relay K1303, via exter-
nal connector JU1302-5. Factory installed

3-29-85

jumpers JU79 and JUS8! provide the nor-
mally open and wiper arm portions, respec-
tively, of relay K1303A.

JUS0 When a fourth relay option is installed,
jumper JU77 is removed and JUS0 is added.
This jumper provides the normally closed
path for section-A of relay K1304, via exter-
nal connector J1302-2. Factory installied
jumpers JU74 and JU76 provide the nor-
mally open and wiper arm portions, respec-
tively, of relay K1304A.

JUSS5, These jumper positions are provided as a
88, 90 means of utilizing the B-section of relay
K1301. They may be connected, for exam-
ple, to control a circuit in the custom circuit
area provided at the front of each wildcard
board.
JUS55 is a normally open relay contact.
JUBS is a normally closed relay contact.
JUS0 is the wiper arm of the B-section.

JUS53, These jumper positions perform the same
83, 85 function as JUS5, 88 and 90, but are used
with the B-section of relay K1302.
JUS3 is a normally open relay contact.
JUS83 is a normally closed relay contact.
JURBS is the wiper arm of the B-section.

JUS51, These jumper positions perform the same
78, 80 function as JUS5S5, 88 and 90, but are used
with the B-section of relay K1303.

JUS!T is a normally open relay contact.
JU78 is a normally closed relay contact.
JUBO is the wiper arm of the B-section.

JU49, These jumper positions perform the same
73, 75 function as JUS55, 88 and 90, but are used
with the B-section of relay K1304.
JU49 is a normally open relay contact.
JU73 is a normally closed relay contact.
JU75 is the wiper arm of the B-section.

6.7 POWER SUPPLY OPTIONS

The custom circuit areas of each Wildcard Module (see
Figures 11 and 12}, offer the user some board area so
that a “custom made” circuit can be installed. There is
also space provided for two potentiometers and one
LED.

6.7.1 TRNSIT5A Wildeard Custom Circuit Areas

To provide circuit flexibility, the Model TRNSIT75A
Wildcard provides a set of jumper locations to connect
the +5V, +9.6 Vand + 13.8 V supply voltages to the
modules custom circuit areas. Refer to Figure 11. In ad-
dition, a jumper location is provided so that the user can

68PR1TI4E40 I



{SUPPLY
RUNNER}

SMALL CUSTOM CIRCUIT AREA ~——/,

(LOGIC GROUND)
LARGE CUSTOM

CIRCUIT AREA

U100 fj — ey

SW1301
OPTIONAL PARTS

5V +9.6 V 138V
! )
J% Juss | Jugs JU98
§ ed Nop— e
&)JUQS | JUg7
5V, 86 V OR 138V gnds Do g

CUSTOM CIRCUIT AREA
LOGIC GND
CUSTOM CIRCUIT AREA [
wvd b

Ju160 CUSTOM CIRCUIT AREA

&7
v

CUSTOM CIRCUIT AREA

O

| MoT

FRONT EDGE OF BOARD
GBEPS—-38116--B

Figure 11. TRN5175A Wildcard Custom Circuit Area Jumpering

provide two of the three available voltages to the circuits
(i.e., +5V forlogicIC’s, +9.6 Vor +13.8 V for an op
amp circuit). Refer to Tables 7 and 8.

It is also possible to utilize various Expansion Bus
I70 lines that are present at J1301. Plated-torugh holes
are provided next to J1301, and are intended to be
jumpered into the custom circuit area. These holes are
intended for custom applications, and will not be de-
scribed here. Refer to the Jumper Table, provided on the
schematic diagram, for specific information concerning
the jumpers available for the custom circuit areas.

6.7.2 TRNY9754A Wildcard Custom Circuit Area

To provide maximum circuit flexibility, the Model
TRN9754A Wildcard provides a set of jumper locations
to connect either the +5V, +9.6 V, or +13.8 V supply
voltage to the module’s custom circuit area. Also, the
Wildcard provides for the plug-on installation of a sec-
ondary circuit board, via J1303, J1304, and J1305. Re-
fer to Figure 12.

In addition, jumper locations are provided so that the
user can select either Logic or Audio ground for use in
the custom circuit area. Refer to Table 9.

It is also possible to utilize various Expansion Bus 1/0
lines that are present at J1301. Plated-through holes are
provided next to J1301, and are intended to be jumpered
into the custom circuit area. These holes are intended
for custom applications and are not described here. Re-
fer to the Jumper Table provided on the schematic dia-
gram for specific information concerning the jumpers
available for the custom circuit area.

6.8 FLIP-FLOP CROSS RESET (U1316,
JUMPERS

1311

The following special jumper usage information is only
applicable when these “normally out” jumpers are in-
stalled.

JU39, These three jumpers are used when it is de-

40, 47 sired to have U1310A and B Reverse Wild-
card Inputs cross-reset each other. Jumper
JU48 must be removed, and when operating
with this cross-reset scheme, use Reverse
Wildcard Inputs 0 and 1.

The cross-resetting operation can be ob-
served on a Diagnostic Metering Panel
(DMP). Upon station power-up, or after a

Table 7. Power Supplied to Entire TRN3175A4 Wildcard Custom Circuit Areas (Note 1)

Voltage JU93 | Jued | JU9s | sU96 | JU9T | JU9S | JUY | JUI00
+5 V (note 2) OuUT IN OuUT | OUT | OUT | OUT IN OouT
+5.6V ouT | OUT | OUT IN IN ouT IN OuT
+13.8V ouT | OUT IN OouT | OUT IN IN OouUT

NOTES:

1. In the custom circuit area of the board it is possible to provide either +9.6 V or + 13.7 V as a power supply voltage to one part of the circuit

area and a second voltage to the other portion. See Table 8.
2. Jumpers JU99 and JUL00 will provide the same results.

12 68P81114E40
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reset {either station or wildcard generated),
input data latch U310 will reset reverse
wildcard data line 1 (RWD1 will become a
logic 1), and set reverse wild card data line 2
(RWD2 will become a logic 0).

The result, as seen on a DMP, will show LED
“RWC3” as being off (reset), and LED
“RWC6” as being on (set). The next input
signal received at Input 0 will cause RWD1
to be set, and RWD?2 to be reset.

Table 8. Power Supplied to Selected TRN5175A Wildcard Custom Circuit Areas

Voltage JU93 | JU%4 | JU9S | JU%6 | JU9T | U8 | JU9Y | JUI00
+5 V To Large Circuit Area,
and OQUT | OUT | OUT IN IN OuT | oUT IN
+9.6 V To Small Circuit Area
+5 V To Small Circuit Area,
and IN ouT | OUT IN OouUT | oUT IN ouT
+9.6 V To Large Circuit Area
+35 V To Large Custom Circut Area,
and OuUT | OUT IN OUT | OUT IN ouT IN
+13.8 V To Small Custom Circuit Area
+5 V To Small Custom Circuit Area,
and IN OuUT | OUT | OUT | OUT N IN ouT
+13.8 V To Large Custom Circuit Area
Table 9. Power and Ground Supplied to TRN9754A
Wildcard Custom Circuit Area
Voltage/Ground JU93 | JU%4 | JU9s | JU9T | JUI66
+5V IN OQuUT | OUT XX XX
+9.6V ouT IN OuT XX XX
+13.8V OUT | OUT IN )94 K
Logic GND XX XX XX ouT IN
Audio GND XX XX XX IN ouT
XX = Don’t care
A+ = +138 V
B+ = 486 V
C+ =45V
+9.6 V “83&0 T = Audio GND ae
LOGIC / = Logic GND
% v |+13.8Vv| GND c+ A+
r Y p uumo
i oa fe—tm jU100
_CUSTOM CIRCUIT AREA V%J i :(PL .. CUSTOM CIRCUIT AREA ,_"293 JU%‘ JU
LL o —F LI L VOLTAGE BUS
q! VOLTAGE BUS Jugig JL% : sue7 —}‘ l
| | | |
} GROUND BUS ‘[ } GROUND BUS i
- | R
| { 3 e | 5’ 1{ i
= e S ::{;J/ \\""E'JO ! | i 1O
"1 . A Zo o‘v@oor »L A Lo
Sw 1301

OPTIONAL PARTS

FRONT EDGE OF BOARD

GBEPS-38117-A

Figure 12. TRN97544 Wildcard Custom Circuit Area Jumpering
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Juz2o,
21,24

Ju4i

Ju37

Ju22

JUIS

This jumper allows RWD1 to be provided to
the Wildcard data bus, via U1304B. Jumper
JU42 (RWD1) must be out. Hence, a DMP
will show LED “RWCS5” on, and LED
“RWC6” off, until a Reverse Wildcard In-
put is received at Input 0. Then, a DMP will
show LED 7RWCS5” off, and LED
“RWC6” on.

This jumper allows RWD?2 to be provided to
the Wildcard data bus, via U1304A. Jumper
JU38 (RWD?2) must be out. Hence, 2 DMP
will show LED “RWC6”, on and LED
“RWCS” off, until a Reverse Wildcard In-
put is received at Input 1. Then, a DMP will
show LED "RWC6” off, and LED
“RWCS” on.

These three jumpers are used when it is de-
sired to have U1311A and B Reverse Wild-
card Inputs cross-reset each other. Jumper
JU25 must be removed, and when operating
with this cross-reset scheme, use Reverse
Wildcard Inputs 2 and 3.

The cross-resetting operation can be ob-
served on a DMP. Upon station power-up, or
after a reset {either station or wildcard gener-
ated), input data latch UI311 will reset re-
verse wildcard data line 3 (RWD3 will
become a logic 1), and set reverse wildcard
data line 4 (RWD4 will become a logic 0).

The result, as seen on a DMP, will show LED
“RWCT7” as being off (reset), and LED
“RWC8” as being on (set). The next input
signal received at Input 2 will cause RWD?3
to be set and RWD4 to be reset.

This jumper allows RWD?3 to be provided to
the Wildcard data bus, via U1304D. Jumper
JU23 (RWD3) must be out. Hence, a DMP
will show LED “RWC7” on, and LED
“RWCS8” off, until a Reverse Wildcard In-
put is received at Input 2. Then, a DMP will
show LED 7RWCT7” off, and LED
“RWC8” on.

This jumper allows RWD4 10 be provided to
the Wildcard data bus, via U1304C. Jumper
JU19 (RWD4) must be out. Hence, a DMP
will show LED “RWC8” on, and LED
“RWCT” off, until a Reverse Wildcard In-
put is received at Input 3. Then, a DMP will
show LED "RWC8” off, and LED
“RWCT” on.

6.9 FLIP-FLOP OUTPUT JUMPERS

The following special jumper usage information is only
applicable when these “normally out” jumpers are in-

stalled.

Ju4s

JU36

Ju43

JU34

Jumper JUA45 allows the Q output of D flip-
flop UI313A to be used to control relay
driver transistor Q1301, instead of the nor-
mally used Q output, via jumper JU46.
Jumper JU46 must be removed.

Using JU45 to control Q1301 results in it be-
ing normally on, thus keeping relay K1301
activated. Relay K130l remains activated
until either reset by the system (RESET), or
by the wildcard (S1301), or by a MUXbus
signal (BDO-BD3) to the wildcard.

Same as for JU45, buffer relay driver Q1302
and relay K1303. When JU36 is used, JU33
must be removed.

Same as for JU45, but for relay driver Q1303
and relay K1303. When JU43 is used, JU44
must be removed.

Same as for JU45, but for relay driver Q1304
and relay K1304. When JU34 is used, JU33
must be removed.

6.10 MUXbus ADDRESS DECODER
(U1301 and U1362) OUTPUTS

The following special jumper usage information is only
applicable when these “normally out” jumpers are in-

stalled.

NOTE

The decoded address outputs employ cut-
to-fit wire jumpers to provide the user
with flexibility of signal routing to the in-
puts of either the Forward or Reverse
Wildcard Address Drivers (U1305 and/or
U1313).

A0 thru A15 Address decoders U301 and U1302

68P81114E40

are binary 1-of-8 types that provide up
to eight decoded addresses each.
U1301 decodes addresses AQ thru A7.
U1302 decodes addresses A8 thru AlS.

Any of these available address lines
can be jumpered to provide a different
forward or reverse wildcard function.
As shipped from the factory, the wild-
card uses Al13 for addressing reverse
wildcard inputs, and address Al4 for
addressing forward wildcard inputs.
However, any of the available address
lines could be used for that purpose.
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REVERSE WILDCARD FUNCTION

START

2V

GROUND PIN
U1306—2 AND
CHECK VOLTAGE
AT PIN U1306-5

DOES
VOLTAGE
DROP TOG.7 V
OR LESS?

CHECK THAT VOLTAGE
ON PIN U1304-5
IS HIGH

VOLTAGE

YES

CHECK FOR
+13.8V (A+)
AT PIN U1306- 1

s
A+ VOLTAGE
PRESENT?

REPLACE
U1306

CHECK
R1301 AND
JU68

AT U1304-5
0K

NO

MAKE SURE JU48 & 42
ARE [N AND JU39,

40, AND 47 ARE

OuT.

CHECK VOLTAGE AT
PIN U1310-18

IS
PIN

U1310-16
HIGH
?

CHECK THAT
VOLTAGE AT
PIN U1310 -3
IS HIGH

5
TD INPUT
oK?

CHECK
DATA STROBE
AT U1310-1

DATA STROBE
PRESENT

REPLACE
U1310

DATA STROBE

CHECK
R1308 AND +5 V
POWER SUPPLY

CHECK
RESET
CIRCUITRY

CHECK

CIRCUITRY

CHECK THAT PIN
U1304-4 1§

HIGH FOR
APPROX. 310 uSEC
EVERY 5 MSEC

1S
VOLTAGE
AT U1304-4
oK?

VERIFY THAT THE
DMP HAS LED
"RWC 57

TURNED ON

CHECK THAT PIN
U1315-2 1S LOW
FOR APPROX.
310 uSEC

EVERY 5 MSEC

YES

CHECK
U1312 AND
RESET

CIRCUIT

A

MAKE SURE JU17
IS {N AND JU13
1S QUT.

JUMPERS
OK

FIX THEM

REVERSE WILDCARD
CIRCUITS ARE
FUNCTIONING
PROPERLY

REPLACE
U1304

EEPS--38131--A

CHECK THAT
JUMPER JU4 IS
NOT INSTALLED

3
CHECK THAT
JUMPER (NOTE 7)
1S BETWEEN
PINS U1315--2
AND U1302-30

EXAMINE &

ARE
JUMPERS INSTALL
oK? JUMPERS AS
REQUIRED

CHECK

U1302
U1303 AND
U1315

SYMBOLS USED IN THIS CHART

= TEST TO BE DONE

= DECISION

= SOURCE OF FAULT

NOTES:

AlLL VOLTAGE MEASUREMENTS ARE DC UNLESS OTHERWISE
SPECIFIED.

A HIGH 1S A VOLTAGE BETWEEN +2.5 V AND 5,25 V AND

A LOW IS LESS THAN +0.7 V.

REFER TO THE SCHEMATIC DIAGRAM IN THIS MANUAL

FOR VARIOUS CIRCUITS REFERENCED IN CHART,

THIS CHART 1S FOR STANDARD JUMPER CONFIGURATION.
THE TROUBLESHOOTING PROCEDURE MUST BE ADJUSTED IF
NON-STANDABD JUMPERS ARE USED.

THIS CHART COVERS ONE OF THE FOUR SIMILAR

CIRCUITS. THE CIRCUITS ARE THE SAME EXCEPT

FOR THE 1C NUMBERS.

JU101 FOR TRNS175A
JU1T08 FOR TRNY754A

JU102 FOR TRNS5175A
JU107 FOR TRNQ754A

WILDCARD MODULE

parts list

TKN8985A Wildcard Cable Kit

MODEL TRNS175A
MOEEL TRN9754A

PL-O323-A

REFERENCE MOTOROLA
NUMBER PART NO.

DESCRIPTION

W1301 30-83466P01
42-83553G01
43-10646A09

CABLE, flat wICONNECTOR; 26-wire
STRAP, mounting; 5 used
STANDOFF; 2 used

TRN9118A Escutcheon Kit PL-9324-O
REFERENCE MOTOROLA
NUMBER PART NO. DESCRIPTION
13-84202N03 BEZEL
PL-455-C

TLN4151A Relay Kit (Optional)

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
diode: (see note)
CRxxx 48-82392803 silicon {reverse voltage protection)

{see schematic)

Kxxx 80-84201A01
(see schematic)

relay, armature:
2 form-C; coit res. 200 ohms

non-referenced items

43-84920H01

SPACER, relay

note: For optimum performance, diodes, transistors, and integrated circuits must
be ordered by Motorola part numbers.

Troubleshooting Chart, and
General Use Parts Lists
Motorola No. PEPS-41864-0
3/29/85- UP

WILDCARD MODULE



FORWARD WILDCARD FUNCTIOM
START

2

©

B

CHECK THAT PIN
U1305-4 IS AN

REVERSE WILDCARD FUNCTION

START

2V

GROUND PIN
U1306-2 AND
CHECK VOLTAGE
AT PIN U1306—5

CONNECT DIAGNOSTIC METERING CHECK FOR
PANEL (DMP) TO MUXBUS. +14 202 V AT
INSURE OPERATE/RESET BASE OF
SWITCH ON THE WILDARD IS IN TRANSISTOR ACTIVE LOW FOR
THE OPERATE POSITION, Q1301 APPROX. 310 uSEC
EVERY 5 MSEC
CHECK FOR
+8.0V DC AT 1S CHECK THAT Q1301 s
J1301~1 AND VOLTAGE IS TURNED—~ON, RELAY BINPUT DOES
11301-2 PRESENT K1301 IS ENERGIZED, 3054 VOLTAGE ——
s AND THAT PIN J1302--17) AT V1305 BROPTO 0.7 v CHECK FOR
? 1S LOW- : +13.8V (A4
OR LESS? AT PIN U1306
CHECK {NPUT NO
s CABLE AND
+5 VvV DC POWER SUPPLY.
PRESENT CHECK WILDCARD CHECK
MODULE FOR CONTINUITY CHECK VOLTAGE s
CHECK BETWEEN 113029 AT PIN U1305--1 At VOLTAC
JU46, R1319 AND Ui305_4 oL
CHECK THAT VOLTAGE
ON PIN U1304-5
IS HIGH

?

AT PIN J1301-14

SHORTS.

AND Q1301

U1313--2 CHANGES

s

CHECK

U1305

CHECK RESET
LINE AT PIN
113014
VOLTAGE
CHECK THAT PIN BETWEEN R1323
+4.75 AND AND +5 vV
POWER
+5.26 V
; SUPPLY VOLTAGE
AT U1304-5
oK

STATE AT LEAST
ONCE EVERY
5 MSEC
CONTROL YES
BOARD CHECK THAT
NO nﬂz‘;}fgjﬁs CHECK THAT PIN
IS CHECK THAT PIN AT 11301 ARE U1306-3 1S
CHECK D~INPUT NO U1312~2 CHANGES CHANGING ACTIVE HiGH FOR
DATA STROBE AT U1313-2 STATE AT LEAST STATE APPROX. 310uSEC MAKE SURE JU48 & 42
oK? ONCE EVERY EVERY § MSEC ARE IN AND JU38,
5 MSEC 40, AND 47 ARE
ouT.
CHECK VOLTAGE AT
PIN U1310--16

(SEE TIMING
~DIAGRAM)
HECK MUXBU I
s " CABLE OR S ouTPUT REPLACE
__ 11303 FOR OF U1306-3 U1308
CD INPUT CHECK U1312-2 NO FAULT O?K s
CHECK AT U1313-1 RESET oK? ‘ PIN CHECK
INPUT CABLE TO J1301 HELD LOW CIRCUITRY U1310-16 R1309 AND +5
, HIGH POWER SUPPL'
YES ?
CHECK ADDRESS CHECK
DECODER CIRCUIT CONTINUITY
CHECK THAT PIN U3 FROM U1313-3
WITH DMP— U1313-3 1S MAKE SURE U1302 AND U1303 TO U1305-3 CHECK THAT
WRITE DATA BIT ACTIVE HIGH JU28 1S IN AND MAKE SURE JU29 VOLTAGE AT
OF AT ADDRESS FOR APPROX. JU30 1S OUT 1S IN & J30 1S OUT PIN U3310 -3
A14 ONTO 310 uSEC IS HIGH
MUXBUS EVERY 5 MSEC
s CHECK
CD INPUT RESET
oK? CIRCUITRY

IS
PIN U1313-4
BETWEEN
+4.7 AND
+6.25 V
?

1S
CP INPUT
AT U1313-3
OK?

YES REPLACE
U1313
CHECK
DATA STROBE
AT U1310--1

YES
CHECK U1314, NO
R1324 AND
+5 V POWER
SUPPLY REPLACE
V1312 FIX THEM CHECK
AND RETEST DATA STROBE DATA STROBE
PRESENT CIRCUITRY

REPLACE
uU1i310




WILDCARD MODULE
MODEL TRN5175A

Circuit Board Detail and Parts List
Motorola No. PEPS-37995-C

(Sheet 1 of 2)
1/7/87-Up

parts list

TRN5175A Wildcard Board

PL-8726-B

REFERENCE MOTOROLA
SYMBOL PART NO.

DESCRIPTION

C1301 thru 1305 21-11021G07
C1306 thru 1308  8-11017B07
C1310 thru 1315 21-11021G07

CR1305, 1306 48-11034001

J1301 28-83136N05
J1302 28-83136N01

Q1301 thru 1305 48-869706

R1301 thru 1304 6-11009E44

R13056 thru 1312 6-11009E73
R1313 6-11009E49
R1314 6-11009E73

R1315 thru 1318  6-11009E89

R1319 thru 1322 6-11009E51
R1323, 1324 6-11009E73
R1325, 1326 6-11009E89
R1327 6-11009E59
R1328 8-11009E73
R1329, 1330 6-11009E89
R1331 thru 1334 6-11009E69
51301 40-83685N12
U130t1, 1302 51-84561L41
U1303 51-84561L77
U1304 51-84371K83
U1305 51-82609M73
U1306 thru 1309 51-83629M75
U1310, 1311 51-845611.88
u1312 51-84561L.03
U1313, 1314 51-84561L34
U1315 51-84561L06

capacitor, fixed:

01 uF +100-0%: 50 V
0068 uF x10%: 100 V
01 uF +100-0%; 50 V

diode: {(see note}
siticon

connector, receptacle:
male; 34-contact
male; 26-contact

transistor: (see note)
NPN; type M3706 (Darlington)

resistor, fixed: 5%; 1/4 W:
uniess otherwise stated
620

10k

1k

10k

47k

1.2k

10k

47k

2.7k

10k

47k

6.8k

switch:
spdt

integrated circuit: (see note)
binary address decoder

hex tri-state buffer

quad NAND gate

quad D-type flip-flop
opto-isolator

dual JK flip-flop

hex inverter

dual D-type flip-fiiop

quad 2-input NOR gate

mechanical parts

6-11009F23
29-10271A15

JUMPER, zero ohm resistor; 44 used

PIN, test; 6 used (TP1 thru §)

note: For optimum performance, diodes, transistors, and integrated circuits must

be ordered by Motorola part numbers.

Notes:

1.

2.

Jumpers that are normally installed are shown as heavy lines, optional jumpers

are shown with dashed lines.

Red dot on relay must be aligned with white dot on PCB during instailation.

SHOWN

FROM COMPONENT

SIDE




% ous%‘%ﬂ{% ‘ '

eavy lines, optional jumpers

>CB during instaliation.

SHOWN FROM COMPONENT SIDE

COMPONENT SIDE & BD-EEPS-37903-0
SOLDER SIDE : BO-EEPS-37904-0
OL-EEPS-37905-~A

41301
+50vDC [1 2| +5.0vDC
ipce |3 4| RESET
BAG |5 6| BAt
JUMPER DESIGNATION Baz 17 8| BAS
&0 |o 10| BB
o——e NORMALLY IN B M
e ——a NORMALLY OUT LOGIC GROUND |13  14( DATA STROBE
LOGIC GROUND |15 16| DIGITAL (5.8)
DIGHTAL (S.P) |17 18| DIGITAL (SP)
DIGITAL (S.P) |19 20| AUDIO (S.R)
AUDIO (s.P) |21 22| AuDIO (S.P)
AUDIO (S.P) |23 24| SELECT AUDIO
LOCAL AUDIO |25 26| TX DATA AUDIO
RX2 AUDIO (27 28| TX AUDIO
AUDIO GROUND 29 30| RX AUDIO
QUAD AUDIO |31 32| AUDIC REFERENCE
+9.6VDC (33 34| +13.8v0C
J1302
K1303 NO. [T 2] Q4304 OUTPUT
KI303 WIPER |3 4| K304 WIPER OUTPUTS
Qi303 QUTPUT |5 6| K4304 NO.
K1202 NO.|7 8| +50VDC
OUTPUTS K1302 WIPER |9 10| LOGIC GROUND
Q1302 QUTPUT |11 12| +13.8VDC
Ki301 NO. [43 44| AUDIO GROUND
Ki30t WIPER |15 16| 12(+)
Q1301 QUTPUT |17 48[ T0(#) REVERSE
REVERSE 3(-) 19 2g 10(-) w:sﬁgg%w
WILDCARD B2t 220110
INPUTS I # (23 24{12(9)
SPARE [25 26| NOT USED
BASE DETAIL
cBE
Q1304- Q1305



WILDCARD MODULE
MODEL TRN5175A

NOTES: Jumper No. Function
. . "1,2,3 Selects which reverse wildcard address drivers are
1. Rgsustors R1301-R1304 are selected for approximately 22 mA of current to op- activated by the reverse wiidcard address.
toisolator U1306-U1308 input(s) based on a controf voltage of +10.8V to + 16.3 - - N
V DC. Resistors R1301-R1304 should be changed to 1.1k =5%, 1/4 W, if the 45867 Used to ground input to an address driver if the ad-
control voltage is +24.0 V DG or 220 ohms = 5%; 1/4 W, if the control voltage is dress driver (U1315A-D) is not used.
+5.0V DC. *8,9, 10 Selects which forward wildcard address drivers are
5 U activated by the forward wildcard address.
. Jumpers JU39, 40 and 47 can be instalied and jumper JU48 removed when it is N :
desired to have flip flop UT310 cross reset with the other half of fiip flop U1310 11,1213 RO o bt VO
upon receipt of an externat puise 10 or {1. Jumpers JU20, 21 and 24 are put in and gate 0 any of the data fines.
jumper JU25 is removed when it is desired to have flip flop U1311 cross reset *14, 15,16, 17 Connects the data bus control gate output to the
with the other hatf of Hip flop U1311 upon receipt of an external pulse 12 or 13. data line.
18,22,37, 4 ed t e ip f
3. Jumpers JU1-3 and 8-10 can be arranged to allow any address from AQ thru A15 ! Used to connect the Q output of flip flops U1310 and
302 : . N U1311 to the data bus control gates U1304.
EXTERNAL to control any forward wildcard andttor reverse wildcard function.
CONNECTOR *19, 23, 38, 42 Connects the Q output of flip flops U1310 and U131t
— K101 (79 J-BOX VIA Wi200) 4. Jumpers JU77, 82, 87 and 92 are used if it is desired to control some external to the data bus contro! gates U1304.
U89 13 | Ki3of device by the relay driver transistor Q1301-Q1304, when not using the relays, 20, 21, 24 Use to cross reset flip flop U1311. Jumper JU25
» which are optional. must be removed during cross reset.
+5V +13
7| S0y 5. Jumpers JU26-29 are normally installed, however, by arranging jumpers JU26 25 Allows both halves of flip flop U1311 to come out of
- Fis2a SEENOTE 4 thru JU32, one or any of the data lines can control one or more of the relay RESET as being RESET.
catsord drivers. 26, 27, 28, 29 Connects the data bus puises (BD0-BD3) to the relay
xi30r 6 Juia17 ' driver flip flops U1313 and U1314.
5 | Weer . Jumpers -17 are normally installed, however, by arranging jumpers JU11-17 :
a " any reverse wildcard input can be gated onto any of the data lines (BDU-BU4). 30,31, 32 Used to allow one of ?he fquv Qata !meslto control
. il N one or all_four relay driver circuits. Used in associa-
o a To%s 7. Jumper JU101 is used to pass the desired forward wildcard address that will tion with jumpers JU26 thru Ju29.
s control a forward wildcard function. Jumper JU102 is used to pass the desired *33, 35, 44, 46 Connects the Q output of flip flops U1313-U1314 to
ura13A as reverse wildcard address that will gate any reverse wildcard input onto the data the applicable relay driver Q1301-Q1304. This allows
3lp 5l i K302 bus. Jumper Ju102 could be used to control a forward wildcard function if de- alogic 1 at Q to active the transistor and relay.
Jf_g” 7 I no sired. 34, 36, 43, 45 Used if the O output of flip flops U1313-U1314 are
ired.
+13.8v o | a1s02 8. Jumpers shown as dashed lines are normaily installed. require
et OUTPUT 39, 40, 47 Use to cross reset flip flop U1310. Jumper JU48
| SEE NOTE 4 9. Jumpers JU4-7 are not normally used but are avaiiable to ground one or more of must be removed during cross reset.
o cria0e 3 the inputs to the reverse wildcard address drivers U1315 when not used. ~48 Allows both halves of flip flop U1310 to come out of
% Ki302 X » . . . RESET as being RESET.
2] o2 4 9 | wirEr 10. Unless otherwise specified, all resistors values are in ohms, and all capacitor -
o35 values are in microfarads. 49 thru 56 Used if the normally closed contacts of relays
Bl 1 OQUTPUT K1301-K1304 are required to operated external de-
e U3 L ng,,",‘;; e 11. Unless otherwise specified, all voltage measurements are dc and and should be vices.
e 52 © EéJFc‘E';“L made using a DVM with at ieast 10 megohmsttvolt input impedance for in- 57,59, 61, 63 Used to supply the ground path if the external de-
é) VIA CABLE creased accuracy. vice signal is the power source for reverse wildcard
Wi301 inputs
. mgm 12. Abbreviations: i
N.O. . : A : :
. FWA — Forward Wildcard Address Line 58, 60, 62, 64 F’ro»é)lgers1 a ground pat: fcriom opto isolator U‘1306-
3.8V 5 | a3 RWA — Reverse Wildcard Address Line u13 tt at can be S}:’étc 2 fby the e)fternal device to
B Toer QUTPUT RWD — Reverse Wildcard Data Line generate reverse wildcard function inputs.
-, = . SEE NOTE 4 85, 67, 69, 71 Used when the external device supplies power as
b Q N?é;gg cnisor ] 13. Pins 11 and 12 ot U1303 are not used. it’s input signal.
Jusa
[y - R1321 3 | k1303 . . ) X *66, 68, 70, 72 Provides power to the opto isolator U1306-U1309
LN [ RN e o WIPER 14. Relays K1301-K1304 are optional and are instalied by the user, if required. when the external device switches the ground path
3 en " . . .
2{cp Z’gi o NTERCONNECT DETAILS — 15. A 0.01 uFd bypass capacitor is connected between +5.0 V and ground for all to generate reverse wildcard function inputs
r e IC's except U1306-U1309. 73,78, 83, 88 Used if the normally open contacts of relays K1301-
1302 St K1304 are required to operate exiernal devices.
126 PIN J - BOX "
N __K1304 BERG TYPE) (RS 232 TYPE) ic Power Supply Pinouts 74,79, 84, 89 Connects normally open contacts of relays K1301-
[ w74 o |08 ( n - Logic Bypass K1304 to external devices.
8y ! h Fwea | 2 1 IC No. +5V Ground Capacitor 75, 80, 85, 90 Used to connect relay wiper contacts to the external
o | o | Q308 3 2 1301 16 8 C1301 device.
R T wrr QUTPUT T -
SEE NOTE 4 4 15 1302 16 8 C1302 76, 81, 86, 31 Connects wiper contacts of relays K1301-K1304 to
[ | ice.
ook FWC 3 : .Z 1303 T 3 C1303 the external device —
- *77, 82,87, 92 Provides an output signal that is controlled directly
o |0 7 4 1304 14 7 C1304 by transistor Q1301-Q1304.
- 7
Z '5 1305 16 8 C1305 92 thru 100 Provides A+, +9.6 V and +5 V to custom circuit
= TRAN- — _
X B of P eontmioous Gouecron | L. __ 26 | wor useo o e 1306 4 area.
mms:slfgi'gommm FWC2 | 11 6 1307 - 4 - 101 Used to connect the active low A14 output from ad-
1313 AND UT314 WiLL [ — dress decoder U1302 to the wildcard address driver
YT YO G QUTPUTS ONLY DURING RISING T 12 19 o —
o RELAYS r(%gcrcigxgsgévﬁg&abngwces o1 ez 193 mspms@—« 25 | SPARE a . 1308 4 U1305. Any decoder output can be selected by use
L13.8v T T ® o " 20 1309 — 4 - of this jumper but address A14 is usually used to
13,69 (8 2 | +13.8v s s 1310 5 13 C1310 match the diagnostic metering panel bit display. N
«s0v (S L 8 | +5.0v 16 — 21 1311 5 13 C1311 *102 Used to connect the active tow A13 output from ad-
+5.0V »J 14 | AUDIO GROUND FWC |17 s dress decoder U1302 to the wildcard address driver
EEPS 370678 I ® 2 1312 14 7 C1312 U1305. Any decoder output can be selected by used
AR = %7 10 | LOGIC GROUND (rwea 13- | 10 0 1313 14 7 C1313 of this jumper but address A13 is usually used to
Il (Rwes)To- | 20 23 1314 12 7 C1314 match the diagnostic metering panel bit dispiay.
24 H
(RWCEIT1- | 22 24 L 1315 4 7 C1315 *indicates jumpes that are normally in.
LEGEND 23 12
(RWCT7)I2 24 25
et CONTROL SIGNAL FLOW 25 13 Schematic Dzagram
NOT USED | 26 -
‘O THEORY NOTE L) wises Motorola No. PbPS-37995"C
L AUDIO GROUND
= v WILDCARD TO J-BOX (S}'leei 2 Of 2)
¢ LOGIC GROUND CABLE PINOUTS 1/7/87— up
100} NORMAL JUMPER LOCATION
0 o= ALTERNATE JUMPER LOCATION
?—@ SPARE PAD FOR OFTIONAL WIRING
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~ REVERSE WILDCARD FUNCTION — T13BY ra 6V s
+13.8v
1302 g _ "
EXTERNAL DATA BUS (600 THRU §D3) CARRIES DATA FROM THE
CONNECTOR +5v 5y MUX BUS OURING FORWARD WIDCARD OPERATION
(FROM J 80X} PO Ri309 TO CONTROL AN EXTEANAL DEVICE OR WILL CARRY A
P JuB8s e Q1305 TURNS ON WITH RESET INVERTH BIT YO THE MUXBUS THAT REPRESENTS A SIGNAL
r . GPTO ISOLATOR RI305 Rt Ridte R1323 FROM AN EXTERNAL DEVICE DUPING REVERSE
w0 | 18 M LR 306 1Ok BITFROMMUXBUS gy BuFFERS ok Jex WILDCARD OPERATION
520
(SEE NOTE 1) RWO 1 $ua2 €3 ~ s A0 MR
O 0- #1313 Yoo QO ° FWA 4
Ut Q1305 T1x ala
R —]
100-1 | 20 olE 2 ui2o M9706 =3
s R1327 2l as G2 o @ B
Jus? UI310A i ;
3 INPUT gl RWD | 8 27K ’ usol g2 2
puise 4 RI326 3 108 aor—)
LATCH A7K ADDRESS falll.. -
T130%8 DECODER _ ||
@’5‘/ 45
- FwA2 5
Lt —p +5V as b1 B 2 D
3 JU10! _
1138V g o & seE NOTE 2 ~ ar s ‘ /1316 File > )
Ju3e 40 NOTE 7 Ju9 47K —c
o R1325 . w3os  atf—Q)
oy R1310 47K +5Y WILOCARD 3o
ADOR
JUGE OPTO ISOLATOR 10K D(;?VEE:SS -
JUBs | RI302 07 RI330§  R106 U4303E
11(+) | 23 ) Py 10K 10K 12 10 9 ]
5
(SEE NOTE 11| AN s ¢ Tlss ¢ gpuRwo? LN > B ce |, .
CRIZ0S Jus? 6 Q2 g
- \ ] oS A o
-y | ez OO AD 44 “ —° Q?_@
JUsT V13108 [7] S FWA3 2| 5o .
189 8 4 8= INPUT ~|l0 RWD 2
1307, ST TO pyee 0 2l a¢ [T L R———— RI3I7 N 2],
;L -ooesg CATen e
gsft—— o
REVERSE 3 u1302 L B
WILOCARD i LoC R L S VY L — o B <o
weors - - ADDRESS b
(FROM N e DECODER 510 03 1]
e —
EXTERNAL +138v 15
DEVICES} _— aelf o1 | —) b
P o H DA
T e ¢
+5v RIS o) o9 A5 J——
WTo 10K £2 €] PR GUEAR "DATA SIGNAL WILL RESET TRANSISTOR
1303 OPTO ISOLATOR R1307, 3 A DRIVERS U1313 AND U1314 Y YW
2| 18 oV oo ! /UQOB 10K [ NOTE m
7 [
(SEE NOTE 1) s X s RWOS  Wu2d v CLEAR BATA o>
ut3RE 2
Jus2 Juzz J £ 0
12(-) | 24 oo 2 1 © hd
Jus peoa = 2 U048 R
3gp INPUT o4 RWD 3 o | 4 o VI3ERA
puLse @ 3 S . s 7 800 1 2 Ju29
LATCH INHIBITS WRITING A BIT ON DATA BUS DURING RESET o——0- 3|ee
kd SEE SEE
NOTE NOTE
3 s L
3 w13 JU30
e NG
J s DATA STROBE 4 OPERATE RWA2 |5 A | u3044 .
+138v Y; © O see noTe 2 s . 6) V13138 551 3 4 guzs
Ju20 Juet Juz U .
1301 SEE SE(:)EE r——
NOTE NOTE 9 —
T2 r5v RIS g HESET 36 O
0PTO 1SOLATOR R R0 10K we o & 2o
Ju74 | RI304 I 9, 1308
13160 | 2 © - ! s 10K 1ok @ LRWA L © (512040 wisne
— 43 |
(SEE NOTE 1} 5 ’ KE K 11 | RWD 4 Julg [7 DISAS 3 3 3 UINEC 1 T JUtS BD2 5 6 a7 63
= LES ALL SIGNALS FAOM EXTEANAL DEVICES o——o—
( @ O WHEN IN RESET ot e 12 l
CcRI306
Jusa 2 Ju18 SEE NOTE @ e
130-1| 19 00 NOTE| PO Jus2
I~ Js3 Juz4 ussNe ? o L
L
L ] RWA4
slep ey gl mWOd o 1 fi o~ unF Q
PULS v3t
é Juzs LATCH 7 12
W
sEE FLIP FLOPS U313 AND U131
O NOTE L——‘——‘ ‘(} et ggggv o.; @/:’%, 5('3 a OUTRUTS
3 BUS
STANDARD JUMPERING ALLOWS A REVERSE G 9 e R%EREE :&32::0 BUFFERS
WILDCARD INPUT TO BE GENERATED WHEN THE EX J P RESS DATA BUS CONTROL GATES (U1304) WILL WRITE A 8IT
TEANAL DEVICE PROVIDES A GROUND PATH VIA PINS g‘ o ON DATA BUS WHEN THE OUTPUT(S) IS LOW 01304
20,22.24,0R19 B OUTPUTS ARE OPEN COLLECTOR
RESISTORS A1301-R1304 SHOULD BE SELECTED TO P
PROVIDE 20 mA THAOUGH OPTO ISOLATOR
(/1306-U1309) WHEN ACTIVE &>
5
B
CLEAR DATA .




WILDCARD MODULE
MODEL TRN9754A

parts list

TRNY754A Wildcard Board PL-9633-A

REFERENCE MOTOROLA

SYMBOL

PART NO.

DESCRIPTION

C1301 thru 1305
C13086 thru 1309
C1310 thru 1315

CR1305, 1306

J130t
J1302
J1303 thru 1306

21-11021G07
811017807
21-11021G07

48-11034D01

28-83136N05
28-83136N01
28-83447L14

capacitor, fixed:

.01 uF +100-0%; 50 V
0068 uF % 10%; 100 V
.01 uF +100-0%; 50 vV

diode: (see note)
silicon

connector, receptacie:
maile; 34-contact
male; 26-contact
male; 4-contact

transistorn (see note)

Q1301 thru 1305 48-869706 NPN; type M9706
resistor, fixed: =5%; 1/4 W:
unless otherwise stated
R1301 thru 1304 6-11009E44 620
R1305 thru 1312  6-11008E73 10k
R1313 6-11009E49 1k
R1314 6-11009E73 10k
R1315 thru 1318 6-11009£89 47k
R1319 thru 1322 6-11009E51 1.2k
R1323, 1324 6-11009E73 10k
R1325, 1326 6-11009E89 47k
R1327 6-11009E59 2.7k
R1328 6-11009E73 10k
R1329, 1330 6-11009€E89 47k
R1331 thru 1334 6-11009E69 6.8k
switch:
$1301 40-83685N12 spdt
integrated circuit: (see note)
U1301, 1302 51-84561L41 binary address decoder
U1303 51-84561L77 hex tri-state buffer
U1304 51-84371K83 quad NAND gate
L1305 51-82609M73 quad D-type flip-fiop
U1306 thru 1308 51-83629M75 opto-isolator
U1310, 1311 51-84561.88 dual JK flip-flop
U1312 51-84561L03 hex inverter
U1313, 1314 51-84561L34 dual D-type flip-fiop
U1315 51-845611.06 quad 2-input NOR gate
mechanical parts
6-11009F23 JUMPER, zero ohm resistor; 52 used
29-10271A15 PIN, test; 6 used (TP1 thru 6)

note: For optimum performance, diodes, transistors, and integrated circuits must
be ordered by Motorola part numbers.

Circuit Board Detail and Parts List
Motorola No. PEPS-41709-A4

(Sheet 1 of 2)
1/7/87-Up

SHOWN FROM COMPONENT SIDE

COMPONENT SIDE
SOLDER SIDE

BD-EEPS- 417390
BD~EEPS-41740-0
OL-EEPS-41741-0



e/

PL-9633-A

TION

4 W:

note)

stor; 52 used
1ru 6)

jrated circuits must

SHOWN FROM COMPONENT SIDE

COMPONENT SIDE
SOLDER SIDE

80-EEPS- 41739-0
BD-EEPS-41740-0
OL-EEPS-4174{-0

JUN



NOTES:

Jumper Table

1. Resistors R1301-R1304 are selected for approximately 22 ! No Functi - ; N
mA of current to opto isolator U1306-U1309 input(s) based p 2" 3 . s . —— ng Jscr:;\::jdes 13.8 V (A+) for the plug-on
on a control voitage of +10.8V to +16.3 V DC. Resistors 1,2, elects which reverse wildcard address .
J1301 R1301-R1304 should be changed to 1.1k +5%, 1/4 W, if the drivers are activated by the reverse wild- 100 Provides a logic ground to the custom cir-
+sovoc [1 2] +s.0voC control voltage is +24 V DG, or 220 ohms £5%; 14 W, if card address. cuit area.
PcB |3 4| RESET the control voltage is +5 V DC. 4,5,6,7 Used to disable input to an address driver “101 Provides + 9.6 V for the plug-on board. !
5 6] BAt if the address driver (U1315A-D} is not " " "
%ﬁg 7 8 gA3 2. Jumpers JU39, 40 and 47 can be installed and jumper JU48 used. 162 Provides a logic ground for the plug-on
JUMPER DESIGNATION p 8 ol 551 removeq when it is desired t_o !;ave flip-flop U1310 cross- T Seiects whioh Torward wiidoard address board.
° e NORMALLY IN g e reset with the other half of flip-flop U1310 upon receipt of b Iy 4 . - “103 Provides +5 V for the plug-on board.
802 91 12)BD3 an external pulse at input 0 or 1. Jumpers JU20, 21 and 24 drivers are activated by the forward wild- T
o —~-o NORMALLY OUT LOGIC GROUND (13 14| DATA STROBE are put in and jumper JU25 is removed when it is desired to card address. 104 f\"or;’vsw“z‘;g'”g‘gobrlob‘?a’d to have access
LOGIC GROUND |15 16| DIGITAL (S.R} have flip-flop U1311 cross-reset with the other half of flip- 11,12, 13 Used to allow any reversed wildcard input o the us ne.

DIGITAL (S.R) (17 18] DIGITAL (S.P) flop U1311 upon receipt of an external pulse at input 2 or 3. (RWD1-RDWA4) to be gated onto any of the *105 Aliows the plug-on board to have access
DIGITAL {S.P) |19 20| AUDIO (5.R} data lines. to one of the wildcard decod;; MUXbus
AUDIO {S.P) [2¢ 22| AUDIO (S.R) 3. Jumpers JU1-3 and 8-10 can be arranged to allow any ad- addresses, typically address A7 is used.

: “14, 15, 16, 17 | Connects the data bus control gate out- !
AUDIO {S.R) |23 24| SELECT AUDIO dress from AQ thru A15 to cpntrol any forward witdcard put to the data fine. “108 Used to route RESET to the piug-on
LocaL auowo los 26l Tx oata Aubio andfor reverse wildcard function. o5 TUsedt e outeT ot o board.
RX2 AUDIO |27 28| TX AUDIO , 22, 37, sed to connect the Q output of flip flops - -
AUDIO GROUND |28 30| rx AuDIO 4. Jumpers JU77, 82, 87 and 92 are used if it is desired to U1310 and U1311 to the data bus control 107 Used to connect the active low At4 out:
QUAD AUDIO |31 32| AUDIO REFERENCE control some external device by the relay driver transistor gates U1304. p{“ from address dgcoder U1302 to the
+9.6VDC [33 34| +43.8vDC ?130‘1'01304’ when not using the refays, which are op- *19, 23, 38, 42 | Connects the Q output of flip flops U1310 :éggffutiﬁrizi grelvseer‘;:ﬁg&b AZ);eds%
fonal. and U1311 to the data bus controf gatesj this jumper but address A14 isyusuauy
5. Jumpers JU26 thru 29 are normally instatled, however, by — U104, . used tq mgtch the diagnostic metering
arranging jumpers JUZ26 thru JU32, one or any of the data 20,21, 24 Use to cross reset flip flop U1311. Jumper panel bit display.
lings can control one or more of the relay drivers. JU25 must be removed during cross reset. ~108 Used to connect the active low A13 out.
. *25 Altows both halves of flip flop U1311 to put from address decoder U1302 to the
1302 6. Jumpers Ju14 th’“\ﬂz ;’;i ”01';7‘5‘“)' ‘”5‘3“9‘1'.&0“’2’?" b’; come out of RESET as being RESET. wildcard address driver U1305. Any de-
arranging jumpers ru 17 any reverse wildcard inpu coder output can be selected by used of
n - 2 n th ta ises {BDO-BD
k1303 NO. [V 2] Qi304 OUTPUT can be gated onto any of the data lines (ED0-BDA). 26,27,28,29 g°?h:°r‘;ayed‘:£er ‘;ﬁg ‘:ﬁ);‘; 613[)13 ansg this jumper but address A13 is usually
Ki303 WIPER |3 4| K1304 WIPER QUTPUTS . . . U134 used to match the diagnostic metering
Q1303 OUTPUT | 5 61 k1304 NO. 7. Jumper JU107 IS‘uSed to pass the desired'forward wudqard - pane! bit display.
k1302 NO. | 7 s| +50 voc address that yvnl control a forwarq wildcard fupctvonA 30, 31, 32 Used to allow one of the four data lines to
QUTPUTS K1302 w:PéR s 10l LOGIC GROUND Jumper JU108 is used to pass the desired reverse wildcard control one or all four retay driver circuits. * Indicates jumpers that are normally in
9 address that will gate any reverse wildcard input onto the Used in association with jumpers JU26 X
Q1302 OUTPUT |11 12] +13.8VDC data bus. thru JU29
KI308 NO. |43 44| AUDIO GROUND -
KI30t WIPER |15 16| 2(n 8. Jumpers shown as solid lines are normally installed. 33,35, 44, 48 8‘;2?2‘“@“}23 (;utplx:é;;’fgprfg'z;s “(;13\;'3;
QIOOUTRUT (17 18 0t REVERSE ; Q1301-Q1304, This allows 3 fogie 1 at G fo
REVERSE 3(-1 (19 29 ef-) WILDCARD 9. Jumpers JU4-7 are not normally used but are available to tive th trén istor and rel
WILDCARD 3wl 22| 10 INPUTS disable one or more of the inputs of the reverse wildcard active the st and relay.
INPUTS 1|23 24 29 address drivers U1315 when not used. | 34,36, 43,45 |Used if the O output of flip flops U1313-
SPARE |25 26| NOT USED ) » ' ) U1314 are required.
10. Unless otherwise specified, all resistors values are in 39, 40 47 Use to cross reset flip flop U1310 Jumpger
ohms, and all capacitor values are in microfarads. T JU48 must be removed during cro.ss reset
BASE DETAIL 11. Unless otherwise specified, all voltage measurements are 48 Allows both halves of flip-flop U1310 to
de and and should be made using a DVM with at least come out of RESET as being RESET.
chE 10 Megohms/Voit input impedance for increased accuracy. 49 thru 56 Used if the normally closed contacts of
L 5 relays K1301-K1304 are required to oper-
12, Abbrgélatlans. o Dat ated external devices.
~ Forward Data -
QI301- Q1305 FWA — Forward Wildcard Address 57.59,61,63 |Usedto sqpply.the gfound path if the ex-
FWC — Forward Wildcard Controf ternal devuce'3|gnal is the power source
RWA — Reverse Wildcard Address for reverse wildcard inputs.
333072 RWD - Reverse Wi)dcard Data *58, 60, 62, 64 | Provides a ground path from opto isolator
v | +amay RW — Reverse Wildcard U1306-U1309 that can be switched by the
2 | spame external device to generate reverse wild-
3 | ipca 13. Pins 11 and 12 of U1303 are not used. card function inputs.
4 | SPARE 14. Relays K1301-K1304 and diodes CR1301.CR1304 are op- ‘ 65,67,69,71 | Used Whe,‘;, the e’t“ef“a‘ ,de““‘e supplies
tional and are installed by the user, as desired. power as it s input signal.
104 *66, 68, 70, 72 | Provides power to the opto isolator
[ + | LOGIC GND 15. A 0.01 uFd bypass capacitor is connected between +5V U1306-U1309 when the external device
2 | RESET and ground for all IC’s except U1306-U1309. switches the ground path to generate re-
3 | +o6v verse wildcard function inputs.
4 ] SPARE. IC Power Supply Pinouls 73,78, 83,88 | Used if the normally open contacts of re-
Logic Bypass tays K1301-K1304 are required to operate
Ji05 IC No. +5V Ground Capacitor external devices.
; :‘_75 1301 16 8 C1301 *74,79, 84, 89 J Gonnects normally open contacts of re-
v . .
3 | 855 1302 16 8 C1302 tays K1301-K1304 to exte'rna! devices.
4 | SPARE 1303 16 8 C1303 75, 80, 85, 90 | Used to connecg relay wiper contacts to
= z the external device.
4
1304 ! 7 — 1804 76, 81, 86, 91 | Connects wiper contacts of relays K1301-
1305 16 8 C1305 K1304 to the external device.
1306 - 4 — *77, 82, 87, 92 | Provides an output signal that is con-
1307 _ 4 _ J trolled directly by transistor Q1301-
1308 2 J Q1304.
. 93,94,95 Provides either +5V, +986Vor +138V,
1309 - 4 - J respectively, to the custom circuit area of
1310 5 13 C1310 the wildcard module.
1311 5 13 C1311 96 Provides an audio ground path for the
1312 14 7| cwz | plug-on board.
r? Provides an audio ground path to the cus-
1313 14 v L C1313 J tom circuit area.
1314 14 l J C1314 J *98 Allows the plug-on board to have access
1315 1w 7 | cws | to the Expansion Bus IPCB line.
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