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GENERAL DESCRIPTION CONFIGURATION

The current 19A704686 tone and dc remote control The KBFS board needs to be configured for conven-
boards used in the Universal Desktop Station have bitwiséonal or EDACS remote control applications. This is done
inputs and outputs. This information needs to be convertedith R54. The combinations are listed below:

into the proper serial data protocol for the radio in the stda- I

tion. This function is performed within the 188D5771G1 R54 Voltage Application

Keypad / Frequency Select Board (KBFS). For Orion, thi$  open 5.0V Conventional Orion
information must be integrated into the Orion’s RS485 se:

rial control network. The board was implemented in avery 100K 25V EDACS Orion

general way with much undedicated and easily available

i/o, including an undedicated RS232 serial port. Note R54 is a critical resistor. If it is not set for the

For Orion applications, the KBFS board reads the freProper configuration, the KBFS board will appear rather in-
! ctive, if not dead. It may also behave in a strange manner.

guency select lines and remote PTT information from th ) )
remote control board and sends it to the radio. It also cor.2" €Xample, a KBFS board set for conventional will not do

trols the parallel update processes of the EDACS hardwaFBe parallel updates of an EDACS system.

by controlling the 2175 Hz tone generator on the |n addition, the proper serial port hardware must be se-
19A704686P8 EDACS remote control board. The Orion Ntected. This is done with J403 and J404. The choice is be-
dio does not use the desktop station’s telephone keyboafgyeen 5v open collector transistors or the RS485 driver.
The keyboard functions of entering LIDs and phone nUmThe jumpers must be on pins 2 and 3 for Orion. J406,
bers are available by specifying the system control unit oyhich adds a pullup resistor on the Service Request Line,
the radio. should have its jumper on pins 1 and 2. This has the pullup

attached to the line.
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The ICP (U12) is an eight bit Hitachi H8/330 microproc-
essor run in single chip mode with its dual port RAM enabled.

It can be thought of as a peripheral device of the RCP. It is

_ The KBFS Board is built around the Orion RCP processofyseq tq provide an auxiliary serial port and additional bitwise
This was done to facilitate the integration of the remote contrq}y |1 is an optional device. It is not needed for the standard
system into the Orion network of control units. Logically, theremote control functions of the Orion radio..

KBFS follows the Orion and MRK hardware arrangements. In

particular, memory device addresses were fixed by the RCP. The flash memory (U10) needs to be above 64k (40000h
The external ram space was set up to handle 8k or 32k devicgsy above). Its decode is done by combining A18 and A19 in
The appl?cation §pecific program code neepls to reside in 3R gate UBA. This is then inverted by U2D. The output of
flash device starting at a fixed address. This socket was lajlis inverter is low if either A18 or A19 is high. The select is
out in a manner that can accept 128k through 512k byte dgjiher qualified by AS in OR gate USB so that it is only low
vices. Flashing is handled by program code masked in thg, 5, external bus cycle. This provides the chip select to the

RCP's internal ROM. flash memory. The processor read and write lines also go into

. . . . the flash device.
An extra serial port was implemented with an Orion ICP

processor. This can be thought of more as a UART rather than The standard flash device is a 28F010 128 k byte device.

a processor. It is very general purpose with programmablg o5g | pyte 28F020 may be installed with no further hard-

baud rate and data formats. Its . lines are run through Ware changes. A 5v 28F040 512 k byte device can also be in-
MAX232 level converter IC to provide RS232 levels at thegiyjieq by removing R16 to isolate the Vpp voltage and

J407 connector. Unlike a general purpose UART, the ICP CORgia)ling 'R15 to connect address line A18 into the device.

tains thirty-six bits of undedicated IO plus an extra eight blbmy R15 or R16 should be mounted on the bo&ath resis-
A/D. There are no connectors for this I/O. They are accessefs must never be installed at the same time

by holes in the board.

CIRCUIT DESCRIPTION

The RCP software dictates the remaining devices live in

Note the functions of the desktop’s remote control boardg,age 0. This is when A16, A17, A18, and A19 are all low. Ad-
can be done entirely_ with th_e RCP processor. The_ICP ProCe§ress lines A16 and A17 are run through OR gate U7A. Its
sor, the MAX232 chip, and its connectors are designed in bi,int is low only if both inputs are low. This output of U7A
need not be installed. then becomes one of the inputs for OR gate U7C. Addresses

. , , i A18 and A19 have already been combined in OR gate U8A in

All lines going off the board have series resistors and bys e 1o detect the flash memory. The output of USA is then
pass capgcitors. Additionally, 5v lines have _back-to—back Pr%onnected to one input of OR gate U7B. U7B'’s second input
tection diodes. These are implemented with surface MOURL tie o the external address strobe line AS. This causes the
b_rldge dey|ces. .Th|s allows one to prqtect two lines with On%utput of U7B to be low only if A18 and A19 are low during
diode device. Lines that come from things touched by humag, oyernal address cycle. This output provides the second in-
hands suc_h as the I_<eypad and PTT lines are in particularly hl%l’t]jt to OR gate U7C. The output of U7C is then the Page 0 de-
need of this protection. tect line. Itis low only if A16, A17, A18, and A19 are all low

during an external bus access cycle.
PROCESSOR CIRCUITRY
The Page 0 detect is the first part of these device decodes.

The RCP (U1) is a sixteen bit Hitachi H8/532 microproc-The second part is provided by a pair of 74HC85 four bit arith-
essor run in expanded maximum mode four with a one meganetic word comparitors. The "A" side of the devices is forced
byte address space. The internal ROM is masked with ap OxFA. The "B" side is connected to the upper address bus
operating system and a mechanism for programming the flagAg through A15). The outputs of the device with the least sig-
prom. The outside address space is split into places for flashificant bits of the address (U6) are connected to the cascading
RAM, and the ICP processor. The "ASIC" IC used in thénputs of the device with the most significant address bits (U5).
MRK and Orion products is not used on the KBFS board. InThe outputs of U5 then say if the upper byte bits of the address

stead, discrete circuitry which duplicates its address decodirge greater than, less than, or equal to the value of OxFA.
function is used.

The positive going equal output from U5 is inverted byThere are pull-up resistors on the input pins on the RCP.
U2E and then combined with the Page O Select output linEhere are no pull-ups on the unused pins of the ICP.
from U7C in OR gate U7D to produce the ICP select of
OxOFAO00. This decode is used to talk to the ICP processor The RCP’s reset is provided by the reset circuit out of
through its sixteen byte dual port RAM. The interrupt out ofthe L387 (U3) 5v regulator. It's duration is controlled by
the ICP is brought to the RCP’s IRQO interrupt input. TheC6. This is also the reset line into the ICP processor. Both
NMI interrupt on the RCP is not used and is tied to Vcc. processor’s active low standby pins are also wired high. C5

and C7 provide filtering for the power lines.

The greater than output from U5 is used as a select for
the external RAM. It is inverted by U2F to give a zero levelSERIAL PORTS
decode before being ORed with the Page O detect line from
U7C in OR gate UBC. Note a select means the address on The RCP processor's serial port is dedicated to provid-

the bus was below OFA00. The processor’s internal RONhq access to the radio. Two sets of interface hardware is
occupies address 0x00000 through 0x07FFF. There will bgoyided. One is a 5V open collector transistor arrangement.
no AS strobe in this address range. This effectively sets thg,e output to the radio is through Q1. 74HCO04 inverter

lower limit of the RAM space to 0x8000. U2C compensates for the transistor’s inversion. Inverter sec-
] tions U2A and U2B are used to isolate the data from the ra-

The RCP software expects this ram to start at 0x8008jo to the processor. This interface is selected when three

and end at OxF7FF. The board will use a 32k device. It al§§1n jumpers J403 and J404 are set on pins 1 and 2.
has the capability of using an 8k RAM by way of series

ohm resistors on pin 26 of the RAM. Pin 26 is tied to A13  |n the case of Orion, the serial port is a RS485 interface.
by 0 ohm resistor R17 for a 32k device and Vcc by 0 ohnthis js done with a 75176 interface chip (U4). The RS485
resistor R18 for an 8k device. Only R17 or R18 should bgterface is on a single balanced line. An additional output
mounted on the boardBoth resistors must never be in-  from the RCP processor is needed to control whether the in-
stalled at the same time terface IC’s transmitter. It should be low only when the mi-

cro is sending data out on the lines. The standard Orion

Addresses above 0xOFAQO are not decoded. The leggd rate is 38.4 k baud. This interface is selected when
than output of U5 is not used. There is a selectable RAM;mpers 3403 and J404 are set to pins 2 and 3.

space inside the processor from 0XxOFB80 through OXOFF7F
and internal registers and ports between OxOFF80 and A third serial port control line is called Service Request.
OXOFFFF. No AS strobe is generated within these addressis tied directly to the RCP’s port pin, allowing the software
ranges. to decide if it should be an input, output, or both. On Orion,
the line needs to be bi-directional. The KBFS board both
The RCP processor runs off of 9.8304 MHz crystal X1needs to read and set it. Timing of when to hold and when
Balance resistor R1 and loading capacitors C3 and C4 afg release is very critical. The line also has a selectable 4.7k

used to set its frequency. The micro has a pin that can bgy|l.up controlled by jumper J406. Typically, this jumper is
used to provide a divide-by-two output (P10/CLK or Pinjy pjace to use the pull-up.

72). This output is also the frequency that the ICP processor
needs to see. Hence one can generate the ICP’s master clock The |CP processor can be used to provide a second in-

without additional hardware and without an additional crysyystry standard ASYNC serial port. Its baud rate and the
tal. meaning of two handshake lines are controlled from the RCP

) processor. The ICP serial lines go through a RS232 con-
Most of the port pins of the RCP and ICP processorgerter chip (U11) before being made available on a new

can be used as general purpose input or output bits. Wh@gard connector of J407. Its usage is not supported by
used as an output, the devices have a totem pole transisi@sndard software.

arrangement. When used as an input, a port pin will appear
as a high impedance device. An open input pin will return a
"0" value. Pull-ups to 5V should be used on all input lines.

This manual is published Wricsson Inc, without any warranty. Improvements and changes to this manual necessitated by typographical errors, inaccuracies of

current information, or improvements to programs and/or equipment, may be ntadesbgn Inc, at any time and without notice. Such changes will be incor-
porated into new editions of this manual. No part of this manual may leeluepd or transitted in any form or by any means, electronic or mechanical, includ-
ing photocopying and recording, for any purpose, without the express written permigsioasufn Inc.

Copyright© October 1995, Ericsson Inc.
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PARALLEL 1/O OPERATION
For MDX, the desktop provided a telephone keypad.

. X : There are major differences between conventional and
This is a one of twelve static keyboard. An unpressed key BDACS remote control operation. Remote channel guard
open. A pressed key ties the proper line to ground. Th

) ) isable in conventional is Secur-it tone detect in EDACS.
KB.FS boz_;\rd provided J401 for th|§ keyboard. However, th%here is no parallel status updates in conventional operation.
Orion radio does not make use of it. In a more general case,

five of these lines are digital bit inputs. The remaining seven
are tied to the micro’s on board A/D converter. The A/D will The KBFS board also needs to know what type of radio

report an eight bit value between Vce and ground. Setting ifis connected to. This is the main task of Mode Select re-

useful comparison value in software allows these pins to b8, r54. It is part of a voltage divider with R9 from 5V.
used as digital inputs. The divider is fed into one of the RCP’s A/D inputs. The use
of the divider and A/D allows a selection of many choices
The KBFS board must alsp support the DC and.tone "om one processor pin. The a/d voltage value currently de-
mote control boards. Up to five frequency select lines afermines the choice of EDACS vs Conventional operation.

brought on the micro board at J402. The control boards us§ . a/p is read only at power-up. Open and shorted condi-
open collector transistor lines to drive these inputs. In tONg s can also be considered "statés"

applications, these lines indicate the detected function tone.

Note they are also direct processor pins. REMOTE CONTROL STATION

Other remote control lines go off the micro board to thdPERATION
interconnect board on P207 or P208 before making their )
way to the control board by way of the remote interface All remote controlled EDACS Desk Top Stations are
board. These signals include the remote PTT input and ttfuipped with Tone Remote Board 19A704686P8. This
remote channel guard input. Remote PTT can also generdt@rd contains the tone decode and encode (generation) cir-

an interrupt. In EDACS applications, the remote channefUit'y necessary for EDACS remote control applications.
guard disable line is tied to the control board’s Secur-it tond he decode circuitry decodes the Secur-It Tone/function tone

detect output. The micro board uses this as the start of t§gJuUences originating from the EDACS RCN-1000(s). The
next change function. decoders’ outputs drive the Keypad/Frequency Select

Board’s frequency select inputs at J402. The tone encode

The remote boards use three open collector outputSircuitry generates 2175 Hz tone bursts used for remote
One, called RUS, is used to control the direction of the rél@ndshaking and update signaling. This tone generation cir-
mote board’s line audio drivers. It is high when the radio iUItry is directly controlled by the KeyPad/Frequency Select
unsquelched. On EDACS boards, it is also used to break tR9ard:
intercom Ioopbgck path during tone signaling sequences. Ty (2) output control lines from microprocessor U1l
The other two lines are called Handshake and LPTT. Theyynnect to the Tone Remote Board. These output lines con-
are used to control the remote update hardware on thgy| the Tone Remote Board’s 2175 Hz tone generator. They
EDACS remote control board. They are not needed on thge identified as LOCAL PTT (P207 pin 6) and HAND-
conventional remote boards. SHAKE (P207 pin 7). The HANDSHAKE line provides

) ) _on/off tone control and the LOCAL PTT line provides

The micro board makes use of desktop station linegjgnh/Low level tone control. Pull-up resistors are located on

brought up on P207 and. P208 of th.e.lnterconn_e.ct boarghe Tone Remote Board for the open-collector transistor in-
One is the Remote Off switch. When it is low, activity fromyeriers, Q3 and Q4.

the remote control boards is basically ignored. The micro

board also has access to Desk Mic PTT and PTT. They are In a EDACS Desk Top Station, the Keypad/Frequency
set as inputs, but they are currently not used. The remofelect Board does not process any remote input (SF lines or
transmissions are keyed either from remote PTT througRTT (FROM REMOTE) line) until it receives a Secur-It tone
logic on the remote interface board or via serial message@lidation pulse on the SEC DET line (P207 pin 12). The

from the micro board. The radio arbitrates the two PTTTone Remote Board pulls this line low when the Secur-It
choices. tone is present on the transmit phone line (line from RCN-

1000). SF or PTT (FROM REMOTE) input changes not
preceded by a SEC DET pulse are considered invalid and are
thus not acted upon by the Keypad/Frequency Select Board.

Immediately after the Secur-It tone is detected (SEC DEBF selection (SF1 - SF5 respectively). Codes 0 and 7 are not
transitions low), microprocessor Ul brings LOCAL PTT andvalid. Figure 1 shows update sequences SF4 and SF5.
HANDSHAKE high. With LOCAL PTT and HANDSHAKE - .
high, the Tone Remote Board outputs a high-level 2175 Hz Code 6 indicates the selgctlon does not correspond to a pro-
handshake tone burst to the EDACS RCN-1000(s) via the r@__ramme_d system or group In the DeskTop _Stat|on’s mobile ra-
ceive phone line pair. This tone burst informs the initiatin%d'o' Th_'s can occur |f_the system or group is repr_ogrammed at
EDACS RCN-1000 that the Desk Top Station received its S he radio or if not all f|ye (5) system/group selections are pro-
cur-lt tone. It also informs any paralleled EDACS RcN-grammed into the radio. If an EDACS RCN-1000 receives a
1000(s) that a control function is occurring from another (th&Ode. 6, it con5|ders_ Itas a nolvahd Sy?ter.”’gr"“p selection
initiating) EDACS RCN-1000. This temporarily prevents anyand it turns off all of its SF selection LED indicators.

paralleled remote from transmitting a Secur-It/function or Se-  gystem/group changes or ptts is made at the EDACS Desk
cur-it/function/hold tone sequence. The high-level 2175 Hzop Station also causes the 5-bit SF update sequence to occur.

tone burst lasts approximately 140 milliseconds and it is sefithe update sequence also occurs when the station is powered
out at a level equal to the Secur-It tone (approximately +1Qp.

dBm). See Figure 1.

Microprocessor U1l reads the SF inputs at J402 twenty (Z(BEMOTE TRANSMIT FUNCTION

milliseconds after the Secur-It tone drops. This is exactly in

. X : The previous circuit analysis includes information on the
the center of the 40 millisecond function tone, thus ensuring an X X
. control signaling sequences that occur for both a remote (non-
accurate function tone decoder read.

transmit) function selection and a remote transmit function. As
Next, U1 starts a serial communication sequence with thghown in Figure 1, additional control signaling is required be-

radio. The function tone selection is then passed to the radigveen the EDACS RCN-1000(s) and the Desk Top Station for

Next, the radio checks its personality memory to see if the ne@ remote transmit function. This additional signaling is de-

SF selection information is a valid system/group. It then rescribed in the following paragraphs.

sponds with a serial communication sequence to Ul on the

Keypad/Frequency Select Board. As in a conventional system, the 2175 Hz transmit hold

tone sent out from an EDACS RCN-1000 is present on the

At this point, the Keypad/Frequency Select Board sends tsansmit phone line (line from RCN-1000) until the PTT is
5-bit SF update word to the EDACS RCN-1000(s) via the retnkeyed. This hold tone signals the Desk Top Station that the
ceive phone line pair(s) using the 2175 Hz tone generator dgmote is keyed. During the hold tone period, Tone Remote
the Tone Remote Board. This word updates the SF selecti@oard I9A704686P8 pulls the PTT (FROM REMOTE) input at
LED indicators at any paralleled EDACS RCN-1000s and iP207 pin 11 low. Microprocessor U1 reads this low and thus
communicates valid/invalid SF selection (per radio SF persoriecognizes the keyed EDACS RCN-1000.

ality programming) to the initiating EDACS RCN-1000.  Ifthe As shown in Figure 1, after the 5-bit SF update word is sent

selection is not valid, the initiating remote will return to the . . X
. : : out, a low-level 2175 Hz tone is applied to the receive phone
previous SF selection and any paralleled remotes will never S :
change their SF selections ine pair (line to RCN—lOOO). This tone, generated by the Tone
' Remote Board, signals the EDACS RCN-1000's that the Desk

Top Station is waiting for a channel assignment from the

2175 Hz tone generator on the Tone Remote Board on and o DACS site. As with the initial high-level 2175 Hz handshake

As shown in Figure 1, a logic 1 is represented by a high Ievé’lnd the 5-bit SF update, the Keypad/Frequency Select Board
gure -, a 1og| P y ang lises its LOCAL PTT (P207 pin 6) and HANDSHAKE (P207
2175 Hz tone and a logic 0 is represented by a quiet line. Eact N
in 7) outputs to control the 2175 Hz tone generator circuit on

bit period lasts 50 milliseconds. The start bit is O, three da ) D
. S . the Tone Remote Board. LOCAL PTT is high and HAND-
bits follow, and the stop bit is 1. The LOCAL PTT (P207 PINSHAKE is low when the low-level 2175 Hz toge iS present on
6) and HANDSHAKE (P207 pin 7) outputs from the Key- . . .
tt%e receive phone line pair.

pad/Frequency Select Board control the tone generator circui
on the Tone Remote Board. Both are high when a high-level Next, the initiating EDACS RCN-1000 must be notified
2175 Hz tone is present (logic 1) and both are low during @hen the Desk Top Station receives a working channel assign-
quiet line (logic 0) period. ment from the EDACS site. This is accomplished, as shown in
Figure 1, by a 50-millisecond high-level 2175 Hz tone burst
The chart in Figure 1 defines the Special Function selegent to the EDACS RCN-1000 via the receive phone line pair.
tions that the three data bits within the 5-bit update word correFhis tone burst is known as the "OK to talk" burst. HAND-
spond to. The left column is the octal code of the three daBHAKE switches high for 50 milliseconds to switch the tone
bits. Codes 1 through 5 correspond to the desired system/grogenerator on the Tone Remote Board to a high-level output.

The 5-bit SF update word is generated by switching th
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When the initiating EDACS RCN-1000 receives the "OK The board must be removed from the desktop to flash by
to talk" tone burst, it opens its mic audio path and sounds it®08. The reason for this is the KBFS board’s serial port sense
"OK to talk" beep. After the high-level 2175 Hz "OK to talk" is opposite that of the radio. This is a consequence of being
burst occurs, the Keypad/Frequency Select Board switches thble to talk to the radio. The personality/flash capabilities
tone generator back to a low-level for the duration of the refrom the mic connector of the desktop are also meant to talk to
mote key. This is accomplished by switching HANDSHAKE the radio. It is the same sense of the KBFS board. Therefore,
back to a low level and leaving LOCAL PTT high for the re-connecting TXD to TXD and RXD to RXD results in no com-
mainder of the key. munications.

If the Desk Top Station does not receive a working chan-  Flashing can also be done by connecting a flashing cable
nel assignment from the EDACS site within five seconds, théo J408 and J401. This can be done with the KBFS board
"OK to talk" burst will not be generated. The Keypad/Fre-mounted in the desktop. Vpp is on flashing connector J408 pin
guency Select Board will re-initialize itself for another Secur6. Jumpers J403 and J404 must either be removed or in the
It/function/hold tone sequence. Orion position to flash from this connector. The serial lines

connecting the KBFS board and the computer are on J408 pins
CONVENTIONAL DESK TOP STATIONS 4 and 5. Pin 2 of J408 is tied to ground in the TQ3370 box. It
is used to disable the RS485 receiver’s output so that only the

The KBFS Board monitors the five (5) SF lines and thecomputer drivers the RCP's receive line. Flashing is done with
PTT (FROM REMOTE) line at P207 pin 11 from the Conven-the computer software and protocol developed for the
tional DC/Tone Remote Board. The SEC DET line at P207 pil{RK/Orion radios.

12 goes to the KBFS board but is not used.. The DC/Tone Re- _ _
mote Board pulls PTT (FROM REMOTE) low when a remote The RCP’s internal RQM software controls the flashing =
control unit signals for a station key. The SEC DET (Secur-IProcess. It makes assumptions about the MRK/Orion hardware
tone detect) line from the DC/Tone Remote Board is really H?at are not vallpl in the KBSF board. One of these is that_J401
Channel Guard disable line; it does not signal the presence B 5 must be high and J401-13 must be pulled low. This is ac-
absence of the Secur-It tone in a conventional tone remote cdfMPplished with the flashing cable’s J401 connector.

trolled system.

1/ /1 -
0//C—+
PST TONE
REMOTE
OPERATION

NO SF FUNCTION
IS AVAILABLE.
A REMOTE MUST STOP TRANSMITTING IF THE STATION PANEL
|
1

NOT VALID
NOT WALID
1
HIGH LEVEL
2175

NOTES:
2175 IS NOTCHED OUT ON THE INBOUND PATH

AND REGENERATED ON THE OUTBOUND PATH OF THE STATION PANEL,

SF FUNCTION WORDS

1

STOPS SENDING LOW LEVEL 2175,

PARALLEL REMOTE UNITS WILL NOT START A FUNCTION
UNTIL THE LAST FUNCTION IS COMPLETE.

IF THE TX AVAILABLE BURST IS NOT SEEN IN 5 SECONDS,
| THEM THE REQUESTING REMOTE SHALL ASSUME NO TRANSMITTER

WAITING FOR A

TRANSMITTER

AND AT MOST
5SEC

PERIOD
LOW LEVEL 2175
T LEAST 50 mSEC

| STOPBIT | PERIOD OF AT 1y ayalLABLE
50 ms

2175
| _STOPBIT |
50 mS
1
HIGH LEVEL
2175

HIGH LEVEL | HIGH LEVEL
2175

LOW LEVEL 2175

BITO
T 50 m§

BITO
T 50 mS

Another situation involves the RCP’s power-up process.
Upon reading a change in one of the input lines, microPart of the power-up sequence is to look for a display or Orion

processor U701 starts a serial communication sequence wiRntrol unit which is not there on the KBSF board. This cre-

the radio. This sequence transfers the new channel or functigfes an error condition which hangs the software in an excep-
information to the mobile radio. tion handling loop. In the radio, this would be cleared by a

watchdog timer in the modem. However, the KBSF board has
There is much variety in the operation of tone control sysf0 modem IC hence no watchdog reset. The board will appear -
tems. For example, many remote control units do not send tff@ di€. The flash program will not run any further.
tone sequence for a channel change until there is a PTT. If a o

mote, verify the remote actually sends a tone sequence for tREWer-up is somewhat different than a reset at power-up. In
board to act upon. this situation, the lack of a display or control head will not

hang the micro. Because of this, the reset line is brought out
on flashing connector J408-3. The flashing cable ties this line
FLASHING OPERATIONS to the momentary PTT switch in the TQ3370 box. If the
KBFS board does not flash immediately after power-up, press
The 12v Vpp voltage for the flash comes onto the board othe PTT switch and try flashing again. It may take several at-
P208 pin 9. This is an unused pin on the current KBFS Boartempts to get the board’s attention.
It is also an unused pin on the combined Orion/MDX Desktop
Interconnect board. Vpp is protected by a low value resistor An alternate method of determining if one is in flash mode
and a 15v zener diode. Vpp also happens to be A18 on the Bvto check for a specific pattern on A0. When in flash mode,
only 512k byte flash device. Zero ohm series resistors are usttere should be address pulses for about half a millisecond
to decide which signal goes to the device’s pin. The RCP serigery three milliseconds. Constant or no pulses on AQ indicate
port lines on J208 can be used to tie to the flashing computtre board is not in flash mode. The board will be in program
through a TQ3370 box through the J401 keypad and displaypode on every second reset.
serial lines. J403 and J404 must be jumpered for the open col-
lector transistor hardware (Pins 1 and 2) to bring the serial port
to this connector.

(SF9)

0
BIT1
50 mS

(SF9)
BIT 1
50 mS

REMOTE TRANSMIT FUNCTION

PARALLEL REMOTE UPDATE WORD
PARALLEL REMOTE UPDATE WORD

DURING THIS INTERVAL

1
HIGH LEVEL
2175
BIT2
50 mS
INTERCOM PATH BROKEN BY STATION PANEL
BIT2
50 m§

REMOTE FUNCTION SELECTION
1
HIGH LEVEL
2175

INTERCOM PATH BROKEN BY STATION PANEL

DURING THIS INTERVAL

0
STARTBIT |

—+—

STARTBIT
50 mS
50 mS

FUNCTION TONE
40 mSEC
FUNCTION TONE
40 mSEC

BEFORE STATION PANEL BREAKS PATH
INTERVAL

REMOTES THAT AN UPDATE
TIME FOR STATION PANEL
TO DECODE AND VALIDATE 2175

IS STARTING)
REMOTES THAT AN UPDATE

HIGH LEVEL 2175
(USED TO TELL PARALLEL
HIGH LEVEL 2175
{USED TO TELL PARALLEL
1S STARTING)
SF FUNCTION PROCESSING

NOTE: 2175 FROM RCN 1000 ON INTERCOM PATH

SECURITONE
125 mSEC

HIGH LEVEL 217§
SECURITONE
125 mSEC
HIGH LEVEL 217§

:
L

LINE FROM
LINEFROM —
RCN1000

RCN1000
LINE TO
RCN1000
LINETO
RCN1000

Figure 1
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on a oG too 1402 J401
1DOO googooa » QUQDDDUDDDUDUD
@ . 188057716 ~ REV \
J406
P406[2 alg
0 g% H <0 O
o . b O
2 L ¢
H47
B8 o B s B8,
g8 g us 17 164 :3) 82
oE || we \ D O
O g 1 e,
5 G b O
0 g e b O
o " ‘.. 25 &
OH48 02
- nn|:||:||:||:| TI5E335588555585555555
JA07 § 000000000000 O00OO00000
SRR R T
VIEW FROM COMPONENT SIDE

@ NOTES:

1. SOLDER ALL ELECTRICAL CONNECTIONS.
2. COMPONENT LEADS TO PROTRUDE .06 MAX. BELOW SOLDER
SIDE OF BOARD.
A MARK APPLICABLE GROUP NUMBER AND REVISION LETTER
PER 19A115740P1 CHARACTERS 12 HIGH, COLOR BLACK
FOR LATEST REVISION LETTER SEE 19852060 INDEX

CAUTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE
DEVICES

A

KEYPAD/FREQUENCY SELECT BOARD
188D5771G1
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OUTLINE DIAGRAM
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SCHEMATIC DIAGRAM

LBI-39195

UNIVERSAL DESKTOP MICRO BOARD

RADIO TYPE SELECTION

RADIO AND MODE SELECTION ARE DONE VIA R54. THIS IS
A RESISTOR THAT FORMS A VOLTAGE DIVIDER ON ONE OF
THE RCP PROCESSOR‘’S Ar/D INPUTS. CURRENTLY, THERE
ARE FOUR STATES. BECAUSE OF THE NATURE OF THE A-/D,
THIS NUMBER COULD EASILY BE EXPANDED.

1) EDACS MDX

2) CONVENTIONAL MDX
3) EDACS ORION

4) CONVENTIONAL ORION

SERIAL PORT TYPE JUMPERS

MDX USES AN OPEN COLLECTOR SERIAL PORT. ORION USES
A RS485 INTERFACE. JUMPER J403 SELECTS THE SERIAL
TRANSMIT CIRCUIT WHILE J404 SELECTS THE SERIAL
RECEIVE CIRCUIT. BOTH JUMPERS ARE SET FROM 1 TO 2
FOR MDX AND 2 TO 3 FOR ORION.

BOARD CONNECTORS

J401 14 PIN CONNECTOR FOR MDX KEYPAD

J402 6 PIN CONNECTOR FOR IDA BOARD FREQUENCY SELECTS
J403 3 PIN TXD HARDWARE SELECTION JUMPER

J404 3 PIN AXD HARDWARE SELECTION JUMPER

J406 3 PIN PULLUP ON SERIAL REQUEST LINE JUMPER

J407 3 PIN ICP RS232 SERIAL PORT CONNECTOR

J408 6 PIN FLASH PROGRAMING CONNECTOR

P207 12 PIN CONNECTOR TO INTERCONNECT BOARD

P208 12 PIN CONNECTOR TO INTERCONNECT BOARD

KEYPAD/FREQUENCY SELECT BOARD
188D5771G1

(188D5772, Sh. 1, Rev. 1)
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SCHEMATIC DIAGRAM

RCPTXD O

RCPRXD O

MDX J404.1 ¢

RXD J404.2 ¢

U4
1 1 g Y«
ORION J404.3 ¢ >R veC5—T
vee SHRE Bl
4 ] DE A 5 AMN—8
D GNDF—— T?(
SN75176BP GROWND :
R4 $ fS?K
4.7K :
KIL48S Ve = vee
RO
A p
RS485+ O 22K
RS485 DRIVER
RG485- O
KEYPAD O
MDX J403.1 — MODE
TXD J403.2¢—1 | RSEEsng%R
ORION J403.3 "
vCC
J406.1 T
RQST R
PULLUP J406.2 ¢ l QO RQST -
J406.3 «—© _|_
RI11
22K
1 us 2
A+ O VIN RES O RESET
4 lcp oND vouT—d
3 La8? l
+ + +
- CS (ol c?
10uF 2.2ufF 22uF
S0V 3sv 16V

5V REGULATORIRE_SET CIRCUIT

KEYPAD/FREQUENCY SELECT BOARD
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RD O

RO

vee
T

AL0:19]

R
1
U1
1 — 80
O P21/R/H P20/AS O RS
& P22/05 P17,1Mo 112
> P23/RD P16/IRa1 (12 O DESK_PTT
2 P24 /R P15/1RQ0 [T O ICPINT
2 vee P14/WAIT |18
e Sl P13/BREQ 1>
= MD1 P12/BACK
g MD2 PIL/E ;;’ O 4 KEY
STBY P10/0 2 0 ICPCLK
RES Vss c3
NMI xTaL 8 » 1t
2l yss ExTAL [82 23pF
68 2RI
P30.00 P97/SCK [ 0 REW_PTT v 2m
P31,D1 P96/RXD ] C4
o6 9.8304MHz ;
P32.D2 PIS/TXD - ]
P33.D3 Pa4/PW3 (83 O FBS 2dpF L
P34./D4 P93 /PH2 gg O FB4
P35.D5 Pa2/Pu1 22 O FB3
P36./D6 P31/FTOA3 o FB2
P37.D7? Pao FToA2 51 OFBl  VvCC
P40/A0 Avee (=2 —
PalsAl PB7/AN? (22 O = KEY
P42/a2 PBE/ANG © 9 KEY
P43/A3 PBS/ANS 2L O B_KEY
P44,A4 P84 /AN4 gg O 7 KEY
P45/AS P83/AN3 0 6_KEY
P46/AB Pe2/aN2 |2 O 5_KEY
P47/a7 PB1/ANI gg O 4 KEY
Vss PBO/ANO 51
PS0.-AB AVss 22 =
P51.,A3 P?7/FTOA1 O3IKEY =
P52,810  P?6/FTOBI/FTCI3 :g O 2_KEY
PS3/AIl  P?5/FTOB2/FTCI2 (20 O 1 KEY
PS4sA12  P?4/FTOBI/FTCII (A 0 0_KEY
PSS5/A13 P73/FTI13/TMRI 42 © REM_OFF_SN
PSE/AL4 P72,FTI2 o PTT
PS7/615 PPLoFTIL A O REM_CG_DIS
PEO/AIE P70,THCI |42 0 RoST
PE1/A17 vee [42
P62/A18 Pea-A19 [
RCP PROCESSOR _‘ =




SCHEMATIC DIAGRAM

LBI-39195

AS LOW ON EXTERNAL AS
BUS CYCLES
LOW WHEN A19 AND A1B ARE LOW
AL0:19)
vee
Al19 .1 Cc
3 LOW IF A18 OR A19 FLASH SELECT
AlB TS HIGH 40000-FFFFF
74HC32C 1 THE FLASH IS NOT SELECTED UNLESS
Al? = THE ADDRESS IS 40000 OR GREATER AND
= = AS ENABLE GATE THE ‘AS' LINE IS LOW.
A Al6 DETECTS A18 AND A19 LOW FLASH PROM DECODER
CIRCUIT
ADDRESS BUS
NORMAL RCP vee
PAGE 0 USAGE AlS 1 us 16
0000-7FFF INTERNAL ROM 0 2 B3 vce 15 Aal4
BOOO-F7FF  EXTERNAL RAM /1 3 |A¢BIN A3 7 A ICP SELECT
F800-F8FF AGEISBOARD = ﬁ A=BIN B2 13 PAGE 0
F900-FOFF DSP REGISTERS * 5 |ABIN A2 75 L3 OFA00-OF AFF
FAOO-FAFF ICP REGISTERS 1
FBOO-FB7F ASIC REGISTERS * 5| A2 BOUT ALY Ve = THE 1CP IS SELECTED WHEN
FBSO-FF7F  INTERNAL RAM A=BOUT Bl 75 a2 1CP DECODE FROM ADDRESS OFAOO TO OFAFF
R R s & acBout Aolg ) cp DECO AND SIGNAL 'AS° IS LOW.
1 GND BO
= ~ 74HCBS vee
* NOT USED ON MICRO BOARD ADDR=FAXX
ADDR<FAXX
ACo:2] PAGE 0 RAM SELECT
08000-0F9IFF
vee VCe 1 (MICRO PROVIDES THE
- = LOWER 0B00OH LIMIT)
All 1 us 18 RAM DECODE
B3 veC = CIRCUIT
&{ABIN A3 13 Ll
+{A=BIN B2 =
2 ABIN A2 5
! ————Fm>BouT A1 43 A3
O D——-{#=BouT BI o
\—B ACBOUT A0 [ A8
_B{GND BO /
= ~ 74HCB5 1
LOGICAL -
COMPARITOR
(TESTS FOR ADDRESSES XFAXX)
IC INFORMATION
LON WHEN EXTERNAL
ADDRESS IN PAGE O # DEVICE PACKAGE VCC GND
74HC32C U2  74HC04 14 PINNARROWSQ 14 7
A19 & AISLOW 4 .62 U5 74HCS5 15 PIN WIDE SQ 16 3
U6  74HC85 16 PIN WIDE SQ 16 8
AS LOgUchgéIEENAL u7 74HC32 14 PIN NARROW SQ 14 7
74HC32C U8  74HC32 14 PINNARROWSQ 14 7

EXTERNAL ADDRESS IN PAGE O
DECODER CIRCUIT

(TEST FOR ADDRESS OXXXX AND ‘AS‘ LOW)

THIS APPROACH HAS NO MEMORY IMAGES.
HOWEVER, DEVICE ADDRESS FROM OFB00 TO
OFSFF WILL MAP TO THE UPPER ADDRESS
SPACE OF THE RAM. ALL DEVICES ARE ALSO
UNSELECTED UNLESS IN A BUS CYCLE.
(SIGNAL “AS* LOW)

SPARE OR GATE

KEYPAD/FREQUENCY SELECT BOARD

188D5771G1

(188D5772, Sh. 3, Rev. 1)




LBI-39195 SCHEMATIC DIAGRAM
AL19:0]
U9 vee
(r%%—————————%-914 vCC gg & R19 R18 R17 13
= Zla12 WE
2 3 a? A13 26 8 22K 0 0
' 6 4 25 Mg
5 5|76 AB 24 A
AS Ag 11
y < 6! ad ar1 |2 /
y 3 7 a3 oE 22 10
ﬁ(?s A2 a0 :(1) : DI7: 03
Al cs o
Y0 101 0o 1,08 {12 js
1,01 1,07 13 g 5
I/02 1,06 o g 4
1,03 1,052 g 3
GND__ I1/04
RAM SELECT O
RD O
R O
R16 RaM
VveP O v
3 l 4.\?/\;‘hm (BK-32K) e u12 vee
D1 [\hol uF bz 1 IRes el
2 egte lu RESET O RES PBE/CSCK~IRQS 7o .
5 RIS %— XTAL P8S/CRXD/ IRO4 [ OHe2
] NI i ICPCLK O T EXTAL P84/CTXD/IRG3 [ Y, OH2 1 1z MAX 232 v
= 0 u10 4,9152 MHz 5 MD1 PB3/RS3 76 2 ) 2.2ufF Ui
9 6 Hoo PB2/RS2 75 1A It 1 16
32 Ver >N P81/RS1/150 (12 5 — o Rl
309 0E ” o 4 vee o STBY PBO/RSO/E 0 — 2/ I 2w o[l
FLASH SELECT O 7qcE Do o Vee Vss [ > A e mour[ > J407.3
0 20 HE p1 122 L) R20 707 P52/ASCK P37/DDB? /D7 (25 e o e RN > J407.2
N E— ) 2 2 22K S 11 PS1/ARXD P36/DDB6/D6 [0 = ct1 e i T
517! p2 12| PSO/ATXD P35/DDBS /DS (<o i 2.2uF e e
3 17 A2 D3 25 kW, 13 Vss _ P34,DDB4-/D4 68 | 3N e 2N
N ST X % o : 14| P97/HE/WATT  P33./DDB3/D3 f 2 Ran  R2OUT
EEm—n 0 D4 H170 5|Pssso__ P32/DDB2/D2 [ o = & j407.58
N v G os |27 s A | vt o 1e|P95/RDY/AS P31/DDBI/DI [ 5 cs L cio f
N am— L 28 A P94/ 0E R P30/DDBO/DO [ : 2.2uFI 2.2uF:E' > J407.4
3177 D6 ICP SELECT O 5]P93-CS/RD P10/A0 22 TOH8 L L ', j407.5
5 > A8 07 |20 2/ H180+ 19| P92~ IRGO PIL/AL [OH? 1 Teor 1
T 31 A9 H180+ >0 |P917IRA1 P12/62 o2 [—OH6 F .
NS LY H2 00 51]P30/IRQ2/ADTRG P13/A3 |20 TOHS L
Al H460 25 |PEO-FTCI P14/A6 2o TOH4
N B LI H450 53 |PE1/FTOA PIS/AS =2 OH3
\T S LY vee H44 0 4| PE2/FTIA P16/AB [ OH2
P14 8 H430 55 |P63/FTIB P17/A7 120 OHI1
Ne ]IS vee ——|24 H420 S| PB4/FTIC vss |22 T =i
N5 |A!8 GND H4 10 7|PES/FTID P20/AB 22— OH16 =
2 la1? H230 S| Pes,FT0B, IR0E P21/A9 o ————OHIS
= 29| P87/ IRG? P22/A10 [ ———OH14
1 30 AVcc P23/Al11 51—10H13
FLASH PROM H320 31| P?0/ANO P24/A12 [Z——OH12
H3 10 S2P71/AN P25/A13 [2o——OH11
H3 00 S5 |P72/AN2 P26/A14 [5———OH10
(12BK-512K) H23 0 S |P737AN3 P27/A15 [Zo———OH9 vee
H280+ S5 ]P747/AN4 vee {3 1 =
H2? 0 S |P75/ANS P47 /PH1 o ————OH34
H26 0 37 |P767ANE P46/PWO [-2————OH3s
H250 e T P45 /TMRI 74% .
e N o |Avss P44/TMOL 12> ———OH36
= H4 00— ~o|PaosTHCIO P43/TMCII [-2————OH3?
H380 P41/TMOO P42/TMRI0 F———————OH38

KEYPAD/FREQUENCY SELECT BOARD
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SCHEMATIC DIAGRAM

LBI-39195

P207
A- )—lﬁ
a- [ —2 GROUND
3 R22
RS485+ |> AN O RS485+
4 100 R23
RS485- | > » AAA O RS485-
9 R24 100 jH47?
SPARE | » ¥ A —0O
5 100 R2S
LPTT |> * AAA, O LPTT
7 R26 100
HANDSK | > » A O HANDSK
8 100 R27?7
RUS_OUT |> * AA O RUS_OUT
g R28 160
DESK_PTT |> AR » O DESK_PTT
10 100 R23
REM_OFF _SW | > - A » O REN_OFF _SW
11 R30 100
REM_PTT (> AN, O REM_PTT
N 12 100 R31
REM_CG_DIS |> » A O REM_CG_DIS
100
—=C13 | ==ci4 |=ci15 |=<cie |==cli7 vee vee vee R21 ¢ RS5 ¢ RS RS ?
100pF 100pF 100pF 100pF 100pF 1 . 22K 22K 3 22K 22K
* & l D2 D3 3
2l b 2 2 1
==C1i8 0=C1§ =<C20 ==C21 ==C22 —<>— —pt - -
TlOOpF 100pF 100pF 100pF 100pF D4
+ I\ I . 4 4
GRdMD = = =
GROUND GROUND GROUND
P2 08
T
2 =
A- GROUND
A+ > 3 > O A+
av | —1 H48
R !
SPARE | »—> e 1
6 100 R33
KEYPAD SERIAL | > AAA O KEYPAD
2 R34 100
DISPLAY SERIAL | » AN O DISPLAY
g 100 R35
RQST | > AAA O ROST
g 100
vPp | > O vP
10 R36
PTT - AN O PTT
14 100
vee
1
1 3 ]'
2 I Il
==Cc23 == C24 == c25 == C26
100pF| [100pF TIOOpF 100pF bS5
. . =
GROUND
-C2? -~ C28 = €29 -~ C390
TlOOpF 100pF 100pF 100pF
i = _ L \
GROUND

KEYPAD/FREQUENCY SELECT BOARD
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#_XEY
7_XEY

4_XEY

1_EY

0_KEY

8_IEY

S_KEY

ey
9_EY

6_KEY

3I_KEY

SCHEMATIC DIAGRAM

vee
vce 1
T D10
. . » . . » . . 3 2
J401
| L] SRIE SRYS SR44 SR43 SR42 SRAL S RAO SRIS SRID SRI7 SR4D 2 R4 4
) | S22k S22k $ 22Kk $22K S22K S22K S 22K S 22K S22k S22k S22k S 22K
2 —©| - =
1| crown GROUND
3 ¢ O *_KEY
4 ! O ?_KEY
1
5 ¢ O 4_KEY
1
8 O |_KEY
1
? O 0_KEY
1
8 O g_KEY
9 ! O 5_KEY
10 ! O 2_KEY
11 ! O b KEY
12 ! O 9_KEY
13 ! O 6_KEY
14 ! 0 3_KEY
vCC
Lot == c32 == ¢33 = c34 == €35 o= c41
100pF TlOOpF 100pF T:oopr 100pF TlOOpF
=RC36 == €37 == cas == ca9 = C40 == c42
TlOOpF 100pF 100pF 100pF 100pF 100pF
GROUND vee
SRS 3 RS0 ¢ R43 <& RS1 RS2
J402 S22k S22k S22k ek Saok
PR | 1t o Bl
FR | 2t O FB2
FB | 3 o FB3
- O FB4
s | 5« O FBS
i
A | Be—
==C43 == C44 == C45 vee vee
100pF 100pF 100pF .
L ! D12 3
GROUND 3 2 2 1
==C46 == c4?
100pF 100pF D14
4
GROUND L — —
GROUND GROUND GROUND

KEYPAD/FREQUENCY SELECT BOARD
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J408
A+ O LN
KIL48S O LN
RESET © 1,
RCPTXD O LN
RCPRXD © l 55
VPP O L » 6
vee
'pis
3 2
4
GROUND




PARTS LIST

LBI-39195

PARTS LIST
KEYPAD/FREQUENCY SELECT BOARD
188D5771G1
SYMBOL PART NO. DESCRIPTION
---------- CAPACITORS ---------
C1 19A702061P61 Ceramic: 100 pF + or - 5%, 50 VDCW, temp coef O
and +or - 30 PPM.
c2
C3 19A702061P29 Ceramic: 22 pF + or - 5%, 50 VDCW, temp coef 0
and + or - 30 PPM.
c4
C5 19A703314P10 Electrolytic: 10 uF -10+50%, 50 VDCW; sim to
Panasonic LS Series.
C6 19A701534P5 Tantalum: 2.2 uF, + or -20%, 35 VDCW.
Cc7 19A701534P8 Tantalum: 22 uF + or -20%, 16 VDCW.
Cc8 19A702052P26 Ceramic: 0.1uF + or - 10%, 50 VDCW
C13 19A702061P61 Ceramic: 100 pF + or - 5%, 50 VDCW, temp coef O
thru +or - 30 PPM.
ca7
----------- DIODES ----------
D1 19A700083P108 | Silicon, Zener: 15 Volt; sim to BZX84-C15.
D2 19A149615P1 Silicon: Diode Bridge; sim to BGX50A.
and
D3
D4 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
and
D5
D6 19A149615P1 Silicon: Diode Bridge; sim to BGX50A.
thru
D13
D14 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
D15 19A149615P1 Silicon: Diode Bridge; sim to BGX50A.
----------- JACKS - ----------
J401 19A703248P11 Post: Gold Plated, 10 mm length.
thru
J404
J406 19A703248P11 Post: Gold Plated, 10 mm length.
thru
J408
----------- PLUGS -----------
P207 19A704779P11 Connector; sim to Molex 22-17-2122.
and
P208

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
P403 19A702104P2 Connector: Shorting Jumper, Gold Plated. R55 19B800607P223 | Metal film: 22K ohms + or -5%, 1/8 w.
and (Housing Color: White). thru
P404 R57
P406 19A702104P2 Connector: Shorting Jumper, Gold Plated. R58 19B800607P103 |Metal film: 10K ohms + or -5%, 1/8 w.
and
R59
---------- TRANSISTORS - - - - - - - - -
-------- INTEGRATED CIRCUITS - - - - - - -
Q1 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile
thru U1 344A4707P2 Microprocessor.
Q5
u2 19A703483P304 |Digital: Hex Inverter; sim to 74HC04.
---------- RESISTORS - - - -------
u3 19A704970P1 Linear: 5 Volt Regulator with Reset Output; sim
R1 19B800607P105 | Metal film: 1M ohms + or -5%, 1/8 w.
R2 19B800607P101 Metal film: 100 ohms + or -5%, 1/8 w. U4 19A705980P101 Transceiver, differential Bus; sim to SN751768.
and
R3 us 19A703483P319 Digital: 4-Bit Magnitude Comparator; sim to
and 74HC85.
R4 19B800607P472 | Metal film: 4.7K ohms + or -5%, 1/8 w. ué
and
R5 u7 19A703483P311 |Digital: CMOS Quad 2-Input OR Gate; sim to
and 74HC32.
R6 19B800607P102 | Metal film: 1K ohms + or -5%, 1/8 w. us
R7 19B800607P103 | Metal film: 10K ohms + or -5%, 1/8 w. ue RYT1196005/4C | RAM: 32K x 8 bit
RS 19B800607P223 | Metal film: 22K ohms + or -5%, 1/8 w. u10 RYT1186036/2C | EPROM, 1 MB, 128K x 8 bit.
R9 19A702931P301 Metal film: 10K ohms + or -1%, 200 VDCW, 1/8 w.
----------- CRYSTALS ---------
R10 19B800607P103 | Metal film: 10K ohms + or -5%, 1/8 w.
R11 19B800607P223 | Metal film: 22K ohms + or -5%, 1/8 w. Y1 19A702511G70 Crystal unit, quartz.
R12 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
and
R13
R14 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w.
R16 REP645621/47 Metal film: 4.7K ohms + or -1%, 1/8 w.
R17 19B800607P1 Metal film: Jumper.
R19 19B800607P223 | Metal film: 22K ohms + or -5%, 1/8 w.
thru
R21
R22 19B800607P101 | Metal film: 100 ohms + or -5%, 1/8 w.
thru
R36
R37 19B800607P223 Metal film: 22K ohms + or -5%, 1/8 w.
thru
R53
R54 19A702931P301 Metal film: 10K ohms + or -1%, 200 VDCW, 1/8 w.
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