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FOREWORD

General

The MOSCAD-M Schematics and Layout manual contains the MOSCAD-M RTU
hardware details. The schematics, layout and parts lists for the Main board and 1/O
Expansion board are provided.

Intended Audience

This manual is intended for use by experienced Motorola technicians familiar with
similar types of equipment.

Related Documents
The following publications are available separately:
MOSCAD-M RTU Owner’s manual, Motorola publication 68P02961C50/98-08901C55
MOSCAD-M RTU Configurator User's Guide, Motorola publication 68P02961C55
'C" Toolkit for MOSCAD Family RTUs, Motorola publication 68P02956C75
MOBAT Radio Service Manual, Motorola publication 68P02963C10/98-08901C60



SPECIFICATIONS

CPU

Processor:

Memory:

Memory free for application:
Real-Time Clock:

Serial Data Ports:

Port 1:

Port 2:

Port 3:

/O
F457X models:

F458X models:
(MOSCAD-M Plus)

DI specs:

Al specs:
DO specs:

AO specs:

Communications

Wireline Modems:

Two-Way radio:

Motorola 68VZ328 (16/32 bit) CMOS,;
33 MHz clock

1024 kb Flash for operating system and
user application, 512 kb RAM

200 kb

Hardware clock with year, month, date, day, hour,
minute, and second supported.

RS-485 2-wire multi-drop or RS-232 (with
handshake) and dial-up modem support;
up to 57.6 kb/s, IP soap dish support

RS-232 (no handshake); up to 57.6 kb/s,
IP soap dish support

1200 b/s DPSK to external radio, or
9600 b/s duo-binary to internal radio

12 digital inputs, 4 digital outputs (magnetic latch
relay) and 4 "open" FET outputs

15 digital inputs, 4 analog outputs, 4 digital
(magnetic latch relay), plus 4 "open" FET outputs,
1 analog output

30V DC max input. Two inputs may be used as
fast counters (10 Hz max)

0-5V DC or 4-20 mA. 12 bit +£ 1 LSB resolution

Relay output: 2A max, 30V DC or 250V AC max,
60 Watt max, 125V AC max.

Open FET: 500 mA max, 30V DC max
0-5V DC or 4-20 mA. 8 bit £ 1 LSB resolution

Supports external modem via Port 1B, up to 57.6
kb/s.

Internal: UHF 4 watt data radio, 1200 b/s, DPSK
modulation, 403-470 MHz



General

Power:

Battery Backup:

Power Management:

Wake Up Triggers:

Physical size:

Environmental:

SPECIFICATIONS

External: 9600 b/s duo-binary modulation.

External 9-30V DC @ 70 mA nominal, 150 mA
peak (w/o radio), <5 mA sleep mode.

Three "C" cells keep real-time clock and RAM
operating.

Sleep mode may control DI and Al wetting voltage
plus power to external radio.

Either of: 3 assigned DlIs, data received at ports,
manual push-button, real-time clock.

Plastic enclosure: 8.5"w x 7.75"h x 3.3"d
(21.3mm x 19.4mm x 8.3mm).
Add 1.5"(3.75mm) for antenna connector.

-30 to +60°C; 90% RH @ +50°C

Specifications subject to change without notice.



MOSCAD-M REMOTE TERMINAL UNIT

Enclosure

The figure below depicts the exploded view of the MOSCAD-M RTU. For instructions
on assembly and disassembly, see the MOSCAD-M RTU Owner’s Manual.

Plastic case front
#1508264U01

Battery cylinder
#FHN8020
(battery holder
assembly)

Battery int.
cable

# FHN8020
(battery holder
assembly)

I/O expansion
board
#FCN6110

Main Board
#FCN6088

Internal radio
module(s)
#F4571, FA572,
F4581, F582

Plastic case
rear
#1508263U01


Author's Note
The exploded view of the MOSCAD-M is best viewed at a magnification level of 400% or on a paper printout.


MOSCAD-M Remote Terminal Unit

MOSCAD-M Models, Options, and Accessories

For details of the MOSCAD-M RTU Models, Options, and Accessories, see the
MOSCAD-M RTU Owner’s Manual 68P02961C50/98-08901C55.

MOSCAD-M Debug Board

A special MOSCAD-M board can be ordered for debugging user ‘C’ language
applications. This board (catalog # FCN6089 DESIGN: 8486418T01) is identical to the
standard Main board except for the following:

e Components U36, US55 (RAM memory) are expanded to IMB each instead of
256KB.

e Aninterface to connectors P12, P13, and P14 for connection to the logic analyzer.

The parts list for FCN6089 is provided after that of FCN6088 under the description of
the Main Board below.

Radio Kits
The following list of Radio Kits can be ordered with the MOSCAD-M RTU.

F4571 MOSCAD-M 4W 403-433 INTERNAL RADIO
FKN4918 MTR440 ANTENNA CABLE KIT
FUE1139 MTR440 438-470MH 4W

F4572 MOSCAD-M 4W 438-470 INTERNAL RADIO
FKN4918 MTR440 ANTENNA CABLE KIT
FUE1138 MTR440 438-470MH 4W

F4573 MOSCAD-M 5W 136-174M RADIO
FCNS5516 RADIO DC ADAPTER
FKN4465 CABLE, PS TO HT/MTS & NFM RTU
FKN8023 RADIO AUD CABLE
HLN9716 AUDIO ACCESSORY ADAPTER
HLN9756 BNC ADAPTER
PMUDI1480 P XCVR 136-174M 5W CONV POP

F4574 MOSCAD-M 4W 403-470M RADIO
FCNS5516 RADIO DC ADAPTER
FKN4465 CABLE, PS TO HT/MTS & NFM RTU
FKN8023 RADIO AUD CABLE
HLN9716 AUDIO ACCESSORY ADAPTER
HLN9756 BNC ADAPTER
PMUE1434 P XCVR 403-470M 4W CONV POP

F4575 MOSCAD-M 4W 470-512M RADIO
FCNS5516 RADIO DC ADAPTER



MOSCAD-M Remote Terminal Unit

FKN4465 CABLE, PS TO HT/MTS & NFM RTU
FKN8023 RADIO AUD CABLE

HLN9716 AUDIO ACCESSORY ADAPTER
HLN9756 BNC ADAPTER

PMUE1477 P XCVR 450-527M 4W CONV POP

F4581 MOSCAD-M PLUS 4W 403-433 INTERNAL RADIO
FKN4918 MTR440 ANTTENA NABLE KIT
FUE1139 MTR440 438-470MH 4W

F4582 MOSCAD-M PLUS 4W 438-470 INTERNAL RADIO
FKN4918 MTR440 ANTENNA CABLE KIT
FUE1138 MTR440 438-470MH 4W

F4583 MOSCAD-M PLUS 5W 136-174M RADIO
FCNS5516 RADIO DC ADAPTER
FKN4465 CABLE, PS TO HT/MTS & NFM RTU
FKN8023 RADIO AUD CABLE
HLN9716 AUDIO ACCESSORY ADAPTER
HLN9756 BNC ADAPTER
PMUDI1480 P XCVR 136-174M 5W CONV POP

F4584 MOSCAD-M PLUS 4W 403-470M RADIO
FCNS516 RADIO DC ADAPTER
FKN4465 CABLE, PS TO HT/MTS & NFM RTU
FKN8023 RADIO AUD CABLE
HLN9716 AUDIO ACCESSORY ADAPTER
HLN9756 BNC ADAPTER
PMUE1434 P XCVR 403-470M 4W CONV POP

F4585 MOSCAD-M PLUS 4W 470-512M RADIO
FCNS5516 RADIO DC ADAPTER
FKN4465 CABLE, PS TO HT/MTS & NFM RTU
FKN8023 RADIO AUD CABLE
HLN9716 AUDIO ACCESSORY ADAPTER
HLN9756 BNC ADAPTER
PMUE1477 P XCVR 450-527M 4W CONV POP

The external radio can be one of a range of GP/HT/PRO radios.

For specific information on servicing the internal radios, see MOBAT Radio Service
Manual, Motorola publication, 68P02963C10/9808901C60.



CABLES AND ADAPTERS

General
This appendix provides supplementary data on cables and adapters used in various
MOSCAD-M systems. The following applications are covered:
e RTU-to-Computer/Terminal Connections
e RTU-to-Modem Connections
e RTU-to-RTU Connections

RTU-to-Computer/Terminal Connections

For a 25-pin or 9-pin D-type connector, use the FLN6457 cable kit, in order to connect
one of the RTU RS-232 ports to a computer or terminal. The kit includes a cable with

RJ45 modular jacks on both ends, an RJ45 to 25-pin female D-Type adapter, and an
RJ45 to 9-pin D-Type adapter.

The RTU port configuration is as follows:

Port No. Configurator Definition

1B RS-232 UART Local Computer (MDLC)
2 RS-232 UART Local Computer (MDLC)

L
LS

When a User Port is defined as Computer/Terminal with
DTR support:

Note 1. The RTU will not transmit unless it receives a DTR=0on
signal from the computer/terminal.

2. The RTU will not receive unless it receives a DTR=on
signal from the computer/terminal.



CABLES AND ADAPTERS

[
s

When the connector is facing upwards, the left-hand pin
Note IS Pin No. 1, and the right-hand pin is Pin No. 8.

RJ45
y Connector 2
(RJ45) (9-Pin (25-Pin
D-Type) D-Type)
Tx DATA 2 < (3) 2 Tx DATA
1 2 3
Rx DATA > Rx DATA
RTS 5 < U] 4 RTS
CTS 8 > (8) 5 CTS
7 (6) 6
DSR b DSR
GND 4 (5) 7 GND
3 4 20
DTR < DTR
6 t)) 7
Rec Line (DCD) > Rec Line (DCD)
Figure 1

RJ45-to-D-Type Female Connector Adapter

RTU-to-Modem Connections

[
s

Only R&TTE approved modems should be
used to connect the RTU to the PSTN.

Note

RTU-to-Modem Asynchronous Connection

For a 9-pin or 25-pin connection, use the FLN6458 cable kit to connect one of the
MOSCAD-M RTU RS-232 ports asynchronously to a modem. (The RTU serves as
DTE.) The kit includes a cable with RJ45 modular jacks on both ends and an RJ45 to 9-

pin and 25-pin male D-Type adapter (see Figure 2). The possible RTU configurations are
detailed below:

Port No. Configurator Definition
1 RS-232 UART External Dialup Modem (MDLC)

0] 1.Before transmitting, the RTU sends an RTS=on
= signal to the modem, and will not transmit unless it
— receives a feedback CTS=on signal from the

ole

modem.



L
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Note

CABLES AND ADAPTERS

2. The RTU will not receive unless it receives a
DCD=on signal from the modem.

3. When using a modem in auto-answer mode
(connected to a computer port) for remote service,
the RTU does not support the RTS/CTS protocol,
as the port is designed to operate with a local
computer as well as with a modem.

When the connector is facing upwards, the left-hand
pin is Pin No. 1, and the right-hand pin is Pin No. 8.

RJ45
Connector ]
J1 J2
(RJ45) (9-Pin (25-Pin
D-Type) D-Type)
Tx DATA 1 > G) 2 Tx DATA
2 2) 3
Rx DATA < Rx DATA
RTS 6 > @ 4 RTS
CTS 3 < (8) 5 CTS
4 (5) 7
GND GND
DTR 8 > “) 20 DTR
_ 5 1) 8 _
Rec Line (DCD)> < Rec Line (DCD)

+12V>——— NOT USED

Figure 2
RJ45-to-D-Type Male Connector Adapter



CABLES AND ADAPTERS

RTU-to-RTU Connection

RTU-to-RTU Asynchronous Communications Connection

This section provides data on the cable (not supplied) recommended for the RTU- to-
RTU RS-232 asynchronous interconnection (refer to Figure 3). The following table
defines the RTU port for this connection type.

Port No. Configurator Definition

1B RS-232 UART RTU-to-RTU (MDLC)
2 RS-232 UART RTU-to-RTU (MDLC)

[
s

When the connector is facing upwards, the left-hand
Note Pinis Pin No. 1, and the right-hand pin is Pin No. 8.

RJ45

J1 Connector

J2
(RJ45)

(RJ45)

Tx DATA 1

A
A

< 1 Tx DATA

2
Rx DATA

A

Y

Rx DATA
CTsS 3

\ /—>—3>CTS
GND 4 4 GND
5 \ / 5

DCD <
RTS 6 »> y RTS

~ 6
7 7
+12V <—— NOT CONNECTED NOT ———>+12V
CONNECTED
8 8
DTR > DTR
Figure 3

RTU-to-RTU RS-232 Asynchronous Communications Cable

A

DCD

10



MOSCAD-M MAIN BOARD

General/Index

The schematics, layout and parts list of the Main board of the MOSCAD-M RTU (Board
catalog # FCN6088A DESIGN: 8486418T01) is provided below. Large schematics have
also been provided in separate format, divided for letter size printing. Click on the links

below to jump to the desired page.

Layout
e Sidel
o Side?

Parts List
o FCN6088A — Standard Board
o FCN6089A — Debug Board

Schematics

e Sheet I- Main Board

e Sheet 2- CPU

o Sheet 3- Memory

o Sheet 4- Logic Analyzer Connectors
e Sheet 5- FPGA+Radio

o Sheet 6- FPGA

o Sheet 7- Filters

o Sheet 8- Radio Interface

e Sheet 9- Radio TX Filters/COS Filters
o Sheet 10- RX AGC

o Sheet 11- General Radio Interface

o Sheet 12- DO & DI Filters

o Sheet 13- Digital Output

o Sheet 14- Digital Output 1-4

o Sheet 15- Digital Inputs

o Sheet 16- Solid State Output

Divided format for letter size printing

Divided format for letter size printing
Divided format for letter size printing
Divided format for letter size printing
Divided format for letter size printing
Divided format for letter size printing
Divided format for letter size printing
Divided format for letter size printing
Divided format for letter size printing
Divided format for letter size printing
Divided format for letter size printing
Divided format for letter size printing
Divided format for letter size printing



MAIN BOARD

Sheet 17- UART Drivers
Sheet 18- RS-232/RS-485 Connectors/RS-232 Toolbox

Sheet 19- UARTs: Port 1, Port 2 Divided format for letter size printing
Sheet 20- Main Power Supply Divided format for letter size printing
Sheet 21- Power Supply for Radio Divided format for letter size printing
Sheet 22- Power Supply of 3.3V Divided format for letter size printing
Sheet 23- Shift Register + LEDs Divided format for letter size printing



MOSCAD-M Main Board
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Parts List — Main Board - DESIGN:

8486418t01 FILE: fcn6088a

Reference Motorola Description
Symbol Part No.

Cé6 2311049C11 CAPP 100u
C7-8 2311049C06 CAPP 22u
C9-10 2311049C09 CAPP 10u
Cl1 2360567A04 CAPP 220u
C12-13 2311049A63 CAPP 10.000u
Cl4 2311049A62 CAPP 4.7u
Cl15 2311049A34 CAPP 0.33u
C31 2311049A07 CAPP lu
C32 2113928A01 CAP 1lu
C33-34 2311049A07 CAPP lu
C60 2113928A01 CAP 1lu
Co61 2113743B23 CAP 330n
C72-73 2113743A19 CAP 100n
C74-75 2113741M69 CAP 100n
C76 2113741T69 CAP 100n
C77 2113741F29 CAP 1.5n
C78 2113741F25 CAP 1n
C80 2113741F17 CAP 470p
C84-85 2113741B69 CAP 100n
C92 2113743E20 CAP 100n
C103 2113741A45 CAP 10n
C104 2113740F53 CAP 120p
C106 2113740F41 CAP 39p
Cll11 2113740B73 CAP 1n
Cl112 2113740F67 CAP 470p
Cl113 2113740F53 CAP 120p
C128-129 2113740R55 CAP 100p
C204 2113743E20 CAP 100n
C209-222 2113740A77 CAP 820PF
C223-226 2360567A06 CAPP 100u
C230 2113743E20 CAP 100n
C239-241 2113743E20 CAP 100n
C243-246 2113743E20 CAP 100n
C255 2113741F49 CAP 10n
C261-266 2113741F25 CAP 1n
C267 2113740F47 CAP 68p
C268 2113741B69 CAP_100n
C272-273 2113741A45 CAP_10n
C282 2113740F51 CAP_100p
C292 2113740F51 CAP_100p
C296 2113741F01 CAP_100p
C297 2113740A44 CAP 43p
C316 2113740F51 CAP_100p
C320-330 2113743E20 CAP_100n
C332 2109720D01 CAP 10n
C335-336 2311049A63 CAPP_10.000u
C337-338 2360567A06 CAPP_100u
C341 2113928K09 CAP_10u
C343-353 2113743E20 CAP_100n




C355 2113743E20 CAP_100n
C357 2113743A31 CAP_1U
C359 2113743B29 CAP lu
C360-361 2113743B23 CAP 330n
C364 2113743A23 CAP 220n
C365 2113743K16 CAP_220n
C366 2113743A23 CAP_220n
C367-370 2113743E20 CAP_100n
C371-373 2113741F49 CAP_10n
C374 2113740F44 CAP 5lp
C375-376 2113740F34 CAP 20p
C379-380 2113740F51 CAP_100p
C381-382 2113740F34 CAP 20p
C383-386 2113740F51 CAP_100p
C390 2113740F51 CAP_100p
C392 2113740F51 CAP_100p
C393-394 2113740F34 CAP 20p
C395 2113740F51 CAP_100p
C396-398 2113740F34 CAP 20p
C401 2113740F51 CAP_100p
C402-407 2113740R55 CAP_100p
C408-409 2113740F51 CAP_100p
C410-412 2311049A08 ECAP_IUF
C414 2113740F51 CAP_100p
C415-424 2113741D28 CAP_220NF
C425-426 2113741B69 CAP_100NF
C428 2113743E20 CAP_100n
C429-430 2113741B69 CAP_100NF
C431-435 2113740F51 CAP_100PF
C438-449 2113740F51 CAP_100PF
C451-456 2113740F51 CAP_100PF
C457-460 2113740F44 CAP 51PF
C461 2113928P04 CAP lu
C464 2113743K16 CAP 220n
C465 2113743F17 CAP 1.5u
C467-475 2113743E20 CAP_100n
C476-484 2113741F49 CAP_10n
C485 2113741F33 CAP 2.2n
C486-490 2113741F01 CAP_100p
C491 2113743E20 CAP_100n
C494-500 2113741F41 CAP 4.7n
C501-502 2113740F37 CAP 27p
C503-504 2113741F29 CAP 1.5n
C505-507 2113741F25 CAP In
C508 2113740F61 CAP 270p
C509 2113741F11 CAP 270p
C512 2113743E20 CAP_100n
C513 2113928A01 CAP lu
C514-519 2113740F51 CAP_100p
C521-530 2113740F51 CAP_100p
C532 2113740F51 CAP_100p
C534-536 2113740F51 CAP_100p
C538-576 2113740F51 CAP_100p




C577 2113743E20 CAP_100n
C578-579 2113740F34 CAP 20p
C580-581 2113740F51 CAP_100p
C582-584 2380090M35 CAPP_100u
C586 2113743B23 CAP 330n
C587-588 2113741D32 CAP 330n
C589-590 2311049A72 CAPP 10u
C591 2113928C04 CAP 4.700u
C592-593 2113740F51 CAP_100p
C594-598 2113743E20 CAP_100n
C599-600 2113741F29 CAP 1.5n
C601-602 2113740F55 CAP_150p
C603 2113740F51 CAP_100p
C604 2113743E20 CAP_100n
C605 2113741F49 CAP 10n

C606 2113743E20 CAP_100n
C607 2311049A07 CAPP 1u

C608 2113928A01 CAP lu

C609 2113741A43 NO DESC
C610 2113740F51 CAP_100PF
C611 2113741F49 CAP 10n

C612 2113743A31 CAP 1U

C613 2113740F51 CAP_100p
C614 2113740A43 CAP 39%p

C615 2113740F43 CAP 47p

C616 2113743E20 CAP_100n
C617 2113741F29 CAP 1.5n
C618-619 2113743B27 CAP 680n
C620 2113743E20 CAP_100n
CR1-24 4813830A37 ZENER_MMBZ5254L
CR25-26 4813833C09 DIODE_MMBD914T
D8 4813833C09 MMBD914

D30 4813833B16 MBRO520LT1
D31 4813833B02 MBRS340T
D32 4813833B01 MBRS140

D33 4813833A02 MBRD640
D45-64 488698001 KPL-3015LSRC
D65 4805129M90 BAT54

D66-67 4805218N66 1SS315TPH3
D68-79 4813833C09 MMBD914

D30 4813833B07 MURS120
D83-85 4813833B16 MBRO520LT1
El 5182427Y04 XCS20XL3TQ14I
E2-9 2484657R01 57R01

Fl 0904923K01 SMD FUSE HOLD
F2-5 6586604U02 FUSE

F6 6586604U01 FUSE

FLI 9108445504 FM60R

FL2-3 9108445503 NFM61R

17-8 0986164001 CONN J

19 0986995102 CONN J

110 2880429102 CONN P

J11 0986164001 CONN J




J14 2880374L02 CONN_P

J15 2880374L11 CONN P

J16 0980387L04 CONN_J

K1-4 8086238J03 EE2 3TNU L
L1 2486275J02 IDCTR_10u

L2 2486085A02 IDCTR _15u
L4-5 2409646B17 IDCTR 22u
L16-20 2402601505 IND BLM21A05
L21 2486275J02 IDCTR_10u
L22-28 2402601505 IND BLM21A05
L£29-30 2409646B29 IND 220UH
L31-38 2402601506 IND BLMI11A12
L39 2402601505 IND BLM21A05
L41 2413926G02 IDCTR 3.9n
L42 2486085A02 IDCTR _15u
L43 2413926G02 IDCTR 3.9n
L44 2462587Q51 IDCTR 2.2u
L45 2413926G02 IDCTR 3.9n
L46 2462587N69 IDCTR _1.2u
P1-4 2886105001 NO_DESC

P11 2802935507 CONN_P

Q1-2 4813824A73 MMBT2907A
Q5 4813824A17 MMBT3906
Q14 4813824A10 MMBT3904
Q25 4813824A10 MMBT3904
Q33-34 4813824A10 MMBT3904
Q55 4813823A29 MGSF3441VTI1
Q59 4813823A07 2N7002

Q64-65 4813821A28 MTB23P06V
Q70-71 4802393L.32 SI9407AEY
Q72 4802393L27 S19424DY

Q73 4802393L31 SI9945AEY
Q81-82 5102806C08 SFH61865

Q87 4809807C37 S16969DQ
Q88-95 4813824A11 MMBT2222A
Q96-97 4813824A10 MMBT3904
Q98 4813823A07 2N7002
Q99-102 4813821A36 MTD3055VLT4
Q103 4813821A28 MTB23P06V
Q104 4813821A17 MMDEF2P02H
Q105 4809579E35 FDG6301N
Q106-107 4813824A10 NPN 3904L
Q108-110 5102806C02 TIL196B
Q111-112 4813824A65 MMBT3904WT1
Q113-116 4813824A10 MMBT3904
Q118 4802393L73 S12302DS
Q120-121 4802393L69 S12312DS
R33-34 0683962T01 RES 1

R35 0662057R78 RES 27.4K
R37 0662057D02 RES 12K

R40 0662057C01 RES 0

R66 0611077G76 RES 75K

R71 0611077G55 RES 45.3K




R108-109 0662057D24 RES 100K
R113-118 0662057D17 RES 51K
R119-122 0662057D11 RES_30K
R125-126 0662057D07 RES 20K
R129-132 0662057C99 RES_10K
R155-156 0662057C62 RES 300
R160-161 0662057C75 RES 1K
R202 0611077A01 RES 0
R205-206 0604965K06 RES_0.04
R208-210 0604965K06 RES_0.04
R309 0662057R89 RES 40.2K
R310 0662057R95 RES 51.1K
R318 0662057R93 RES 49.9K
R319 0662057R92 RES 47.5K
R320-321 0662057R89 RES 40.2K
R322 0662057R76 RES 26.1K
R327-328 0662057G64 RES_IM
R329 0662057G13 RES 100K
R331-332 0662057G46 RES 392K
R333 0662057G39 RES 324K
R334-335 0662057G13 RES 100K
R337 0662057G13 RES 100K
R338 0662057A97 RES 100K
R339-340 0662057G13 RES 100K
R354 0662057D41 RES 510K
R355-357 0662057D24 RES 100K
R362-368 0662057D17 RES 51K
R369 0662057D24 RES 100K
R370-371 0662057D17 RES 51K
R386 0662057C99 RES_10K
R402 0662057C99 RES_10K
R405 0662057C01 RES 0
R411-412 0662057C01 RES 0
R414 0662057C01 RES 0
R440 0662057B22 RES 1M
R444-445 0662057C81 RES 1.8K
R508-509 0662057A17 RES 47
R518-523 0662057A17 RES 47
R536-543 0662057A17 RES 47
R583 0611079G77 RES 61.9K
R586 0662057D07 RES 20K
R587 0604132K01 RES 76.8K
R632 0662057C01 RES 0
R637-638 0662057B47 RES 0
R640-663 0683962T72 RES 910
R664 0662057B47 RES 0
R666 0662057B14 RES 470K
R667 0662057B47 RES 0
R668 0662057B22 RES 1M
R669-676 0662057A49 RES IK
R677 0662057D48 RES 1M
R678-679 0662057P97 RES 150K
R681 0611079E30 RES 200K




R682 0611077HO8 RES 158K
R683-684 0662057P95 RES 100K
R685 0662057P10 RES_10K
R686 0662057P95 RES 100K
R687 0611077G73 RES 69.8K
R688 0662057A93 RES_68K
R689 0662057G01 RES 60.4K
R690 0662057P97 RES 150K
R691-693 0662057R88 RES 39.2K
R694 0611077G36 RES 28.7K
R695 0662057R74 RES 23.7K
R696 0611077G13 RES 16.5K
R697 0611077F52 RES 3.92K
R698 0662057P14 RES 12.1K
R699 0662057P13 RES 11K
R700 0662057P10 RES_10K
R701 0662057R74 RES 23.7K
R703-704 0662057R44 RES 3.32K
R705 0662057P10 RES_10K
R706 0611077F88 RES 9.31K
R707 0611077F86 RES 8.87K
R708 0662057R56 RES 7.87K
R709 0611077F66 RES 5.49K
R710 0611077F65 RES 5.36K
R711 0611077G76 RES_75K
R712-714 0662057C82 RES 2K
R715 0662057R60 RES_10K
R716 0662057R30 RES 1K
R717 0611077E66 RES 511
R718 0662057D41 RES 510K
R719 0662057B14 RES 470K
R720 0662057A97 RES 100K
R723 0662057A97 RES 100K
R725 0662057A97 RES 100K
R727-733 0662057A97 RES 100K
R734 0611077B20 RES_75K
R735 0662057A90 RES 51K
R737 0662057A89 RES 47K
R738 0611077B14 RES 43K
R741 0611077B16 RES 51K
R742-745 0662057A73 RES 10K
R746 0662057P95 RES 100K
R747-750 0662057A65 RES 4.7K
R751 0611077A88 RES 3.9K
R754 0662057A60 RES 3K
R757-760 0662057A36 RES 300
R761 0662057A49 RES IK
R762-773 0611077A69 RES 620
R774-785 0611077A65 RES 430
R786 0662057A19 RES 56
R787-791 0662057B47 RES 0
R793 0662057B47 RES 0
R797-798 0662057B47 RES 0




R820-821 0662057A97 RES 100K
R822 0662057A73 RES_10K
R823-829 0662057A97 RES 100K
R830 0662057A73 RES_10K
R831 0662057A97 RES 100K
R832-833 0662057P10 RES_10K
R834-836 0662057A73 RES_10K
R837 0662057P10 RES_10K
R838 0662057P95 RES 100K
R839 0662057P10 RES_10K
R846-852 0662057R93 RES 49.9K
R853-854 0662057R60 RES_10K
R855-856 0662057R55 RES 7.5K
R857 0662057P95 RES 100K
R860 0662057A49 RES 1K
R862-865 0662057A49 RES 1K
R869-870 0662057A49 RES 1K
R873-875 0662057A27 RES 120
R876 0662057A49 RES 1K
R877-878 0662057A27 RES 120
R879 0662057A49 RES 1K
R882 0662057A49 RES 1K
R883 0662057G13 RES 100K
R884-891 0662057P95 RES 100K
R892 0662057D51 RES 1.3M
R893 0662057C99 RES_10K
R894-901 0662057A55 RES 1.8K
R957 0611077B47 RES 1M
R958 0662057B14 RES 470K
R959 0662057A97 RES 100K
R960-963 0662057B14 RES 470K
R964-965 0662057A97 RES 100K
R966-967 0662057C99 RES_10K
R968 0662057A71 RES 8.2K
R969-970 0662057C91 RES 4.7K
R971-978 0662057A36 RES 300
R980-990 0662057A49 RES 1K
R991-992 0662057A36 RES 300
R993-994 0662057A49 RES 1K
R996-997 0662057A49 RES 1K
R1010 0662057A49 RES IK
R1013 0662057A49 RES IK
R1020 0662057A25 RES 100
R1021 0662057A49 RES IK
R1028-1031 0662057A49 RES 1K
R1034-1053 0662057A47 RES 820
R1054-1063 0662057A33 RES 220
R1067-1090 0662057A33 RES 220
R1092-1103 0662057A33 RES 220
R1106 0662057A49 RES IK
R1107-1109 0662057A27 RES 120
R1114-1150 0662057A17 RES 47
R1159-1172 0662057A17 RES 47




R1175-1176 0662057A17 RES 47
R1183 0662057P10 RES_10K
R1186 0683962T01 RES 1
R1187 0662057A90 RES 51K
R1195-1199 0662057A49 RES 1K
R1201-1203 0662057A49 RES 1K
R1204-1205 0662057A36 RES 300
R1206-1207 0662057A49 RES 1K
R1208 0662057A25 RES 100
R1210-1219 0662057A49 RES 1K
R1222-1300 0662057A49 RES 1K
R1301-1306 0662057A27 RES 120
R1308-1311 0662057A17 RES 47
R1313-1319 0662057A17 RES 47
R1324-1339 0662057A17 RES 47
R1340-1355 0662057A49 RES 1K
R1356-1359 0662057A27 RES 120
R1361 0662057A84 RES_30K
R1362 0662057A73 RES_10K
R1363 0662057A84 RES_30K
R1364 0662057A73 RES_10K
R1365 0662057A84 RES_30K
R1366-1367 0662057A73 RES_10K
R1368 0662057A97 RES 100K
R1369 0662057A73 RES_10K
R1370 0662057A97 RES 100K
R1371 0662057A73 RES_10K
R1372 0662057A97 RES 100K
R1373 0662057A73 RES_10K
R1374 0662057A97 RES 100K
R1375 0662057A73 RES_10K
R1376 0662057A97 RES 100K
R1377 0662057A73 RES_10K
R1378 0662057A97 RES 100K
R1379 0662057A73 RES_10K
R1380 0662057A97 RES 100K
R1381-1382 0662057A80 RES 20K
R1383-1384 0662057A60 RES 3K
R1385-1386 0662057A49 RES 1K
R1387-1389 0662057B47 RES 0
R1390 0611077A01 RES 0
R1392 0662057G08 RES 82.5K
R1396 0662057C62 RES 300
R1398-1401 0662057C01 RES 0
R1402 0662057B47 RES 0
R1409 0662057B47 RES 0
R1410 0662057A73 NO _DESC 10K
R1412 0662057B22 RES 1M
R1414 0662057B09 RES 300K
R1415 0662057A97 RES 100K
R1416-1429 0662057A90 RES 51K
R1431 0662057A73 RES 10K
R1432 0662057T61 RES 7.5K




R1434 0662057A49 RES 1K
R1436-1438 0662057A49 RES 1K
R1439-1441 0662057A17 RES 47

R1442 0662057G18 RES 127K
R1443 0662057R95 RES 51.1K
R1446 0662057A33 RES 220
R1448-1449 0662057A97 RES 100K
R1450-1451 0662057A73 RES_10K
R1452 0662057D24 NO_DESC 100K
R1453 0662057C82 RES 2K
R1454-1455 0662057A33 RES 220
R1456-1457 0662057B47 RES 0

R1458 0662057B14 RES 470K
R1459 0662057C67 RES 470
R1460-1461 0611077G76 RES_75K
R1462 0662057R88 RES 39.2K
R1463 0662057C01 RES 0

R1466 0662057R93 RES 49.9K
R1467 0662057G64 RES_IM

R1468 0662057G01 RES 60.4K
R1469 0662057D17 RES 51K
R1470 0662057C75 RES 1K

R1474 0662057C01 RES 0

R1475 0662057R74 RES 23.7K
R1476-1480 0662057P10 RES_10K
R1481 0662057B47 RES 0

R1483 0662057A97 RES 100K
R1484 0662057A73 NO_DESC 10K
RV2 4804645P04 VC080526C580
RV6 4804645P06 VC080518C400
SH1 2686668J01 SHIELD

SH3 2686668J01 SHIELD

SW1 4086161001 SWITCH

Ul 5113819A02 LM2902

Ul2 5113816A03 MC78L0SAB
U22 5104944K04 TC7S14F

U24 5104187K45 LT13741HVIR
U25 5104187K29 LTCI1435IS
U26 5186214J37 MAX917EUK
U27 5186214748 LP2901D
U30-31 5113817A03 MC33171D
U32 5113816A47 MC78LC30NTR
U34 5108428589 MAX3483EESA
U35 5108428565 MAX3243EEAI
U36 5185145C01 KM616FU2010AZI
U37 5113820A03 LM2901
U38-39 5113819A07 MC33174

U40 5113818A02 MC33272
U41-42 5113806A20 MC14053B
U43-45 5113805A75 MC74HC595A
U46 5113805A09 MC74HCI14A
U47 5113805A02 MC74HCO02A
U48 5113805A01 MC74HCO00A




Us1 518624954 TE28F800C3T
Us2 5113802B34 MC68VZ328CPV33V
Us3 5108408S57 MAX6303ESA
Us4 5104944K04 TC7S14F

Uss 5185145C01 KM616FU2010AZI
Us6 5108428565 MAX3243EEAI
uUs7 5105492X04 TC7SHOSF

Us8 5104944K04 TC7S14F

U359 5186214J37 MAX917EUK

Ue60 5104646P02 LM4041CIM3
U63-66 4804645P08 VARIS 60

U67-68 0608303Y01 VARIS 85

U69 5113820A03 LM2901

U70 5104931K05 TCTSZ32FU

VRS 4813830A40 MMBZ5257B

VR7 4813830A22 MMBZ5239B
VR46 4813830A39 MMBZ5256B
VR47-50 4813831A39 1SMB5936B

VRS51 4813830A23 MMBZ5240B
VR52-63 4813831A14 ZENER _SMB5918
VR64-65 4813830A25 MMBZ5242B

VZ1 4804645P08 VARIS 60

VZ29 0608303Y01 VARIS 85
VZ31-32 0602811C01 VARIS 14V
VZ33-34 4804645P02 VARIS 5.6
VZ35-46 0686391J02 VARISTOR

Yl 4802582509 XTAL

Y2 4802582510 CRYSTAL 32.768K




: fcn6089a

Parts List — Main Board - DESIGN: 8486418t01  FILE
Reference Motorola Description
Symbol Part No.

Cé6 2311049C11 CAPP 100u
C7-8 2311049C06 CAPP 22u
C9-10 2311049C09 CAPP 10u
Cl1 2360567A04 CAPP 220u
C12-13 2311049A63 CAPP 10.000u
Cl4 2311049A62 CAPP 4.7u
Cl15 2311049A34 CAPP 0.33u
C31 2311049A07 CAPP lu
C32 2113928A01 CAP 1lu
C33-34 2311049A07 CAPP lu
C60 2113928A01 CAP 1lu
Co61 2113743B23 CAP 330n
C72-73 2113743A19 CAP 100n
C74-75 2113741M69 CAP 100n
C76 2113741T69 CAP 100n
C77 2113741F29 CAP 1.5n
C78 2113741F25 CAP 1n
C80 2113741F17 CAP 470p
C84-85 2113741B69 CAP 100n
C92 2113743E20 CAP 100n
C103 2113741A45 CAP 10n
C104 2113740F53 CAP 120p
C106 2113740F41 CAP 39p
Cll11 2113740B73 CAP 1n
Cl112 2113740F67 CAP 470p
Cl113 2113740F53 CAP 120p
C128-129 2113740R55 CAP 100p
C204 2113743E20 CAP 100n
C209-222 2113740A77 CAP 820PF
C223-226 2360567A06 CAPP 100u
C230 2113743E20 CAP 100n
C239-241 2113743E20 CAP 100n
C243-246 2113743E20 CAP 100n
C255 2113741F49 CAP 10n
C261-266 2113741F25 CAP 1n
C267 2113740F47 CAP 68p
C268 2113741B69 CAP_100n
C272-273 2113741A45 CAP_10n
C282 2113740F51 CAP_100p
C292 2113740F51 CAP_100p
C296 2113741F01 CAP_100p
C297 2113740A44 CAP 43p
C317 2113740F51 CAP_100p
C320-330 2113743E20 CAP_100n
C332 2109720D01 CAP 10n
C335-336 2311049A63 CAPP_10.000u
C337-338 2360567A06 CAPP_100u
C341 2113928K09 CAP_10u
C343-353 2113743E20 CAP_100n




C355 2113743E20 CAP_100n
C357 2113743A31 CAP_1U
C359 2113743B29 CAP lu
C360-361 2113743B23 CAP 330n
C364 2113743A23 CAP 220n
C365 2113743K16 CAP_220n
C366 2113743A23 CAP_220n
C367-370 2113743E20 CAP_100n
C371-373 2113741F49 CAP_10n
C374 2113740F44 CAP 5lp
C375-376 2113740F34 CAP 20p
C379-380 2113740F51 CAP_100p
C381-382 2113740F34 CAP 20p
C383-386 2113740F51 CAP_100p
C390 2113740F51 CAP_100p
C392 2113740F51 CAP_100p
C393-394 2113740F34 CAP 20p
C395 2113740F51 CAP_100p
C396-398 2113740F34 CAP 20p
C401 2113740F51 CAP_100p
C402-407 2113740R55 CAP_100p
C408-409 2113740F51 CAP_100p
C410-412 2311049A08 ECAP_IUF
C414 2113740F51 CAP_100p
C415-424 2113741D28 CAP_220NF
C425-426 2113741B69 CAP_100NF
C428 2113743E20 CAP_100n
C429-430 2113741B69 CAP_100NF
C431-435 2113740F51 CAP_100PF
C438-449 2113740F51 CAP_100PF
C451-456 2113740F51 CAP_100PF
C457-460 2113740F44 CAP 51PF
C461 2113928P04 CAP lu
C464 2113743K16 CAP 220n
C465 2113743F17 CAP 1.5u
C467-475 2113743E20 CAP_100n
C476-484 2113741F49 CAP_10n
C485 2113741F33 CAP 2.2n
C486-490 2113741F01 CAP_100p
C491 2113743E20 CAP_100n
C494-500 2113741F41 CAP 4.7n
C501-502 2113740F37 CAP 27p
C503-504 2113741F29 CAP 1.5n
C505-507 2113741F25 CAP In
C508 2113740F61 CAP 270p
C509 2113741F11 CAP 270p
C512 2113743E20 CAP_100n
C513 2113928A01 CAP lu
C514-519 2113740F51 CAP_100p
C521-530 2113740F51 CAP_100p
C532 2113740F51 CAP_100p
C534-536 2113740F51 CAP_100p
C538-576 2113740F51 CAP_100p




C577 2113743E20 CAP_100n
C578-579 2113740F34 CAP 20p
C580-581 2113740F51 CAP_100p
C582-584 2380090M35 CAPP_100u
C586 2113743B23 CAP 330n
C587-588 2113741D32 CAP 330n
C589-590 2311049A72 CAPP 10u
C591 2113928C04 CAP 4.700u
C592-593 2113740F51 CAP_100p
C594-598 2113743E20 CAP_100n
C599-600 2113741F29 CAP 1.5n
C601-602 2113740F55 CAP_150p
C603 2113740F51 CAP_100p
C604 2113743E20 CAP_100n
C605 2113741F49 CAP 10n

C606 2113743E20 CAP_100n
C607 2311049A07 CAPP 1u

C608 2113928A01 CAP lu

C609 2113741A43 NO DESC
C610 2113740F51 CAP_100PF
C611 2113741F49 CAP 10n

C612 2113743A31 CAP 1U

C613 2113740F51 CAP_100p
C614 2113740A43 CAP 39%p

C615 2113740F43 CAP 47p

C616 2113743E20 CAP_100n
C617 2113741F29 CAP 1.5n
C618-619 2113743B27 CAP 680n
C620 2113743E20 CAP_100n
CR1-24 4813830A37 ZENER_MMBZ5254L
CR25-26 4813833C09 DIODE_MMBD914T
D8 4813833C09 MMBD914

D30 4813833B16 MBRO520LT1
D31 4813833B02 MBRS340T
D32 4813833B01 MBRS140

D33 4813833A02 MBRD640
D45-64 488698001 KPL-3015LSRC
D65 4805129M90 BAT54

D66-67 4805218N66 1SS315TPH3
D68-79 4813833C09 MMBD914

D30 4813833B07 MURS120
D83-85 4813833B16 MBRO520LT1
El 5182427Y04 XCS20XL3TQ14I
E2-9 2484657R01 57R01

Fl 0904923K01 SMD FUSE HOLD
F2-5 6586604U02 FUSE

F6 6586604U01 FUSE

FLI 9108445504 FM60R

FL2-3 9108445503 NFM61R

17-8 0986164001 CONN J

19 0986995102 CONN J

110 2880429102 CONN P

J11 0986164001 CONN J




J14 2880374L02 CONN_P

J15 2880374L11 CONN P

J16 0980387L04 CONN_J

K1-4 8086238J03 EE2 3TNU L
L1 2486275J02 IDCTR_10u

L2 2486085A02 IDCTR _15u
L4-5 2409646B17 IDCTR 22u
L16-20 2402601505 IND BLM21A05
L21 2486275J02 IDCTR_10u
L22-28 2402601505 IND BLM21A05
L£29-30 2409646B29 IND 220UH
L31-38 2402601506 IND BLMI11A12
L39 2402601505 IND BLM21A05
L41 2413926G02 IDCTR 3.9n
L42 2486085A02 IDCTR _15u
L43 2413926G02 IDCTR 3.9n
L44 2462587Q51 IDCTR 2.2u
L45 2413926G02 IDCTR 3.9n
L46 2462587N69 IDCTR _1.2u
P1-4 2886105001 NO_DESC

P11 2802935507 CONN_P
P12-14 2808044H09 CONN_P

Q1-2 4813824A73 MMBT2907A
Q5 4813824A17 MMBT3906
Q14 4813824A10 MMBT3904
Q25 4813824A10 MMBT3904
Q33-34 4813824A10 MMBT3904
Q55 4813823A29 MGSF3441VTI1
Q59 4813823A07 2N7002

Q64-65 4813821A28 MTB23P06V
Q70-71 4802393L32 SI9407AEY
Q72 4802393L27 S19424DY

Q73 4802393L31 SI9945AEY
Q81-82 5102806C08 SFH61865

Q87 4809807C37 S16969DQ
Q88-95 4813824A11 MMBT2222A
Q96-97 4813824A10 MMBT3904
Q98 4813823A07 2N7002
Q99-102 4813821A36 MTD3055VLT4
Q103 4813821A28 MTB23P06V
Q104 4813821A17 MMDEF2P02H
Q105 4809579E35 FDG6301N
Q106-107 4813824A10 NPN 3904L
Q108-110 5102806C02 TIL196B
Q111-112 4813824A65 MMBT3904WT1
Q113-116 4813824A10 MMBT3904
Q118 4802393L73 S12302DS
Q120-121 4802393L69 S12312DS
R33-34 0683962T01 RES 1

R35 0662057R78 RES 27.4K
R37 0662057D02 RES 12K

R40 0662057C01 RES 0

R66 0611077G76 RES 75K




R71 0611077G55 RES 45.3K
R108-109 0662057D24 RES 100K
R113-118 0662057D17 RES 51K
R119-122 0662057D11 RES_30K
R125-126 0662057D07 RES 20K
R129-132 0662057C99 RES_10K
R155-156 0662057C62 RES 300
R160-161 0662057C75 RES 1K
R202 0611077A01 RES 0
R205-206 0604965K06 RES_0.04
R208-210 0604965K06 RES_0.04
R309 0662057R89 RES 40.2K
R310 0662057R95 RES 51.1K
R318 0662057R93 RES 49.9K
R319 0662057R92 RES 47.5K
R320-321 0662057R89 RES 40.2K
R322 0662057R76 RES 26.1K
R327-328 0662057G64 RES_ 1M
R329 0662057G13 RES 100K
R331-332 0662057G46 RES 392K
R333 0662057G39 RES 324K
R334-335 0662057G13 RES 100K
R337 0662057G13 RES 100K
R338 0662057A97 RES 100K
R339-340 0662057G13 RES 100K
R354 0662057D41 RES 510K
R355-357 0662057D24 RES 100K
R362-368 0662057D17 RES 51K
R369 0662057D24 RES 100K
R370-371 0662057D17 RES 51K
R386 0662057C99 RES_10K
R402 0662057C99 RES_10K
R405 0662057C01 RES 0
R411-412 0662057C01 RES 0
R414 0662057C01 RES 0
R440 0662057B22 RES 1M
R444-445 0662057C81 RES 1.8K
R508-509 0662057A17 RES 47
R518-523 0662057A17 RES 47
R536-543 0662057A17 RES 47
R583 0611079G77 RES 61.9K
R586 0662057D07 RES 20K
R587 0604132K01 RES 76.8K
R632 0662057C01 RES 0
R637-638 0662057B47 RES 0
R640-663 0683962T72 RES 910
R664 0662057B47 RES 0
R666 0662057B14 RES 470K
R667 0662057B47 RES 0
R668 0662057B22 RES 1M
R669-676 0662057A49 RES IK
R677 0662057D48 RES 1M
R678-679 0662057P97 RES 150K




R681 0611079E30 RES 200K
R682 0611077HO8 RES 158K
R683-684 0662057P95 RES 100K
R685 0662057P10 RES_10K
R686 0662057P95 RES 100K
R687 0611077G73 RES 69.8K
R688 0662057A93 RES_68K
R689 0662057G01 RES 60.4K
R690 0662057P97 RES 150K
R691-693 0662057R88 RES 39.2K
R694 0611077G36 RES 28.7K
R695 0662057R74 RES 23.7K
R696 0611077G13 RES 16.5K
R697 0611077F52 RES 3.92K
R698 0662057P14 RES 12.1K
R699 0662057P13 RES 11K
R700 0662057P10 RES_10K
R701 0662057R74 RES 23.7K
R703-704 0662057R44 RES 3.32K
R705 0662057P10 RES_10K
R706 0611077F88 RES 9.31K
R707 0611077F86 RES 8.87K
R708 0662057R56 RES 7.87K
R709 0611077F66 RES 5.49K
R710 0611077F65 RES 5.36K
R711 0611077G76 RES_75K
R712-714 0662057C82 RES 2K
R715 0662057R60 RES_10K
R716 0662057R30 RES 1K
R717 0611077E66 RES 511
R718 0662057D41 RES 510K
R719 0662057B14 RES 470K
R720 0662057A97 RES 100K
R723 0662057A97 RES 100K
R725 0662057A97 RES 100K
R727-733 0662057A97 RES 100K
R734 0611077B20 RES_75K
R735 0662057A90 RES 51K
R737 0662057A89 RES 47K
R738 0611077B14 RES 43K
R741 0611077B16 RES 51K
R742-745 0662057A73 RES 10K
R746 0662057P95 RES 100K
R747-750 0662057A65 RES 4.7K
R751 0611077A88 RES 3.9K
R754 0662057A60 RES 3K
R757-760 0662057A36 RES 300
R761 0662057A49 RES IK
R762-773 0611077A69 RES 620
R774-785 0611077A65 RES 430
R786 0662057A19 RES 56
R787-791 0662057B47 RES 0
R793 0662057B47 RES 0




R797-798 0662057B47 RES 0
R820-821 0662057A97 RES 100K
R822 0662057A73 RES_10K
R823-829 0662057A97 RES 100K
R830 0662057A73 RES_10K
R831 0662057A97 RES 100K
R832-833 0662057P10 RES_10K
R834-836 0662057A73 RES_10K
R837 0662057P10 RES_10K
R838 0662057P95 RES 100K
R839 0662057P10 RES_10K
R846-852 0662057R93 RES 49.9K
R853-854 0662057R60 RES_10K
R855-856 0662057R55 RES 7.5K
R857 0662057P95 RES 100K
R860 0662057A49 RES 1K
R862-865 0662057A49 RES 1K
R869-870 0662057A49 RES 1K
R873-875 0662057A27 RES 120
R876 0662057A49 RES 1K
R877-878 0662057A27 RES 120
R879 0662057A49 RES 1K
R882 0662057A49 RES 1K
R883 0662057G13 RES 100K
R884-891 0662057P95 RES 100K
R892 0662057D51 RES 1.3M
R893 0662057C99 RES_10K
R894-901 0662057A55 RES 1.8K
R903-917 0662057B47 RES 0
R922-956 0662057B47 RES 0
R957 0611077B47 RES 1M
R958 0662057B14 RES 470K
R959 0662057A97 RES 100K
R960-963 0662057B14 RES 470K
R964-965 0662057A97 RES 100K
R966-967 0662057C99 RES_10K
R968 0662057A71 RES 8.2K
R969-970 0662057C91 RES 4.7K
R971-978 0662057A36 RES 300
R980-990 0662057A49 RES 1K
R991-992 0662057A36 RES 300
R993-994 0662057A49 RES 1K
R996-997 0662057A49 RES 1K
R1010 0662057A49 RES IK
R1013 0662057A49 RES IK
R1020 0662057A25 RES 100
R1021 0662057A49 RES IK
R1028-1031 0662057A49 RES 1K
R1034-1053 0662057A47 RES 820
R1054-1063 0662057A33 RES 220
R1067-1090 0662057A33 RES 220
R1092-1103 0662057A33 RES 220
R1106 0662057A49 RES IK




R1107-1109 0662057A27 RES 120
R1114-1150 0662057A17 RES 47
R1159-1172 0662057A17 RES 47
R1175-1176 0662057A17 RES 47
R1183 0662057P10 RES_10K
R1186 0683962T01 RES 1
R1187 0662057A90 RES 51K
R1189 0662057A73 RES_10K
R1191 0662057A73 RES_10K
R1192-1193 0662057B47 RES 0
R1195-1199 0662057A49 RES 1K
R1201-1203 0662057A49 RES 1K
R1204-1205 0662057A36 RES 300
R1206-1207 0662057A49 RES 1K
R1208 0662057A25 RES 100
R1210-1219 0662057A49 RES 1K
R1222-1300 0662057A49 RES 1K
R1301-1306 0662057A27 RES 120
R1308-1311 0662057A17 RES 47
R1313-1339 0662057A17 RES 47
R1340-1355 0662057A49 RES 1K
R1356-1359 0662057A27 RES 120
R1361 0662057A84 RES_30K
R1362 0662057A73 RES_10K
R1363 0662057A84 RES_30K
R1364 0662057A73 RES_10K
R1365 0662057A84 RES_30K
R1366-1367 0662057A73 RES_10K
R1368 0662057A97 RES 100K
R1369 0662057A73 RES_10K
R1370 0662057A97 RES 100K
R1371 0662057A73 RES_10K
R1372 0662057A97 RES 100K
R1373 0662057A73 RES_10K
R1374 0662057A97 RES 100K
R1375 0662057A73 RES_10K
R1376 0662057A97 RES 100K
R1377 0662057A73 RES_10K
R1378 0662057A97 RES 100K
R1379 0662057A73 RES_10K
R1380 0662057A97 RES 100K
R1381-1382 0662057A80 RES 20K
R1383-1384 0662057A60 RES 3K
R1385-1386 0662057A49 RES IK
R1387-1389 0662057B47 RES 0
R1390 0611077A01 RES 0
R1392 0662057G08 RES 82.5K
R1396 0662057C62 RES 300
R1398-1401 0662057C01 RES 0
R1402 0662057B47 RES 0
R1409 0662057B47 RES 0
R1410 0662057A73 NO _DESC 10K
R1412 0662057B22 RES 1M




R1414 0662057B09 RES 300K
R1415 0662057A97 RES 100K
R1416-1429 0662057A90 RES 51K
R1431 0662057A73 RES_10K
R1432 0662057T61 RES 7.5K
R1434 0662057A49 RES 1K
R1436-1438 0662057A49 RES 1K
R1439-1441 0662057A17 RES 47

R1442 0662057G18 RES 127K
R1443 0662057R95 RES 51.1K
R1446 0662057A33 RES 220
R1448-1449 0662057A97 RES 100K
R1450-1451 0662057A73 RES_10K
R1452 0662057D24 NO_DESC 100K
R1453 0662057C82 RES 2K
R1454-1455 0662057A33 RES 220
R1456-1457 0662057B47 RES 0

R1458 0662057B14 RES 470K
R1459 0662057C67 RES 470
R1460-1461 0611077G76 RES_75K
R1462 0662057R88 RES 39.2K
R1463 0662057C01 RES 0

R1466 0662057R93 RES 49.9K
R1467 0662057G64 RES_IM
R1468 0662057G01 RES 60.4K
R1469 0662057D17 RES 51K
R1470 0662057C75 RES 1K

R1474 0662057C01 RES 0

R1475 0662057R74 RES 23.7K
R1476-1480 0662057P10 RES_10K
R1481 0662057B47 RES 0

R1483 0662057A97 RES 100K
R1484 0662057A73 NO_DESC 10K
RV2 4804645P04 VC080526C580
RV6 4804645P06 VC080518C400
S2-3 4004929K01 SWITCH

SH1 2686668J01 SHIELD

SH3 2686668J01 SHIELD

SW1 4086161001 SWITCH

Ul 5113819A02 LM2902

Ul2 5113816A03 MC78L05SAB
U22 5104944K04 TC7S14F

U24 5104187K45 LTI13741HVIR
U25 5104187K29 LTC1435IS
U26 5186214J37 MAX917EUK
U27 5186214748 LP2901D
U30-31 5113817A03 MC33171D
U32 5113816A47 MC78LC30NTR
U34 5108428589 MAX3483EESA
U35 5108428565 MAX3243EEAI
U36 5186249J60 NO _DESC

U37 5113820A03 LM2901
U38-39 5113819A07 MC33174




U40 5113818A02 MC33272
U41-42 5113806A20 MC14053B
U43-45 5113805A75 MC74HC595A
U46 5113805A09 MC74HCI14A
U47 5113805A02 MC74HCO02A
U48 5113805A01 MC74HCO00A
Us1 518624954 TE28F800C3T
Us2 5113802B34 MC68VZ328CPV33V
Us3 5108408S57 MAX6303ESA
Us4 5104944K04 TC7S14F

Uss 5186249J60 NO_DESC

Us6 5108428565 MAX3243EEAI
uUs7 5105492X04 TC7SHOSF

Us8 5104944K04 TC7S14F

U359 5186214J37 MAX917EUK
Ue60 5104646P02 LM4041CIM3
U63-66 4804645P08 VARIS 60
U67-68 0608303Y01 VARIS 85

U69 5113820A03 LM2901

U70 5104931K05 TCTSZ32FU
VRS 4813830A40 MMBZ5257B
VR7 4813830A22 MMBZ5239B
VR46 4813830A39 MMBZ5256B
VR47-50 4813831A39 1SMB5936B
VRS51 4813830A23 MMBZ5240B
VR52-63 4813831A14 ZENER _SMB5918
VR64-65 4813830A25 MMBZ5242B
VZ1 4804645P08 VARIS 60
VZ29 0608303Y01 VARIS 85
VZ31-32 0602811C01 VARIS 14V
VZ33-34 4804645P02 VARIS 5.6
VZ35-46 0686391J02 VARISTOR

Yl 4802582509 XTAL

Y2 4802582510 CRYSTAL 32.768K
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R1345 1K R1318 47 5 PML R1352 1K
R1346 1K Pes 1%,3,/4 6 PMO R1353 1K [ > pm
PC4_LFRM PC4 = PMO
_ <1 R1028 1K R1201 1K pC3 cars o -
7
R1013 1K R1202 1K ca76 1 1 SGND c527 | cs28 | 529 530
pc2_ b2 < pc2 20p 20p JR— JR— 100.p 100.p 100.p 100.p
Ca64 C489 _— p— _— p—
1) 2| 3| 4 5/ 6/ 7 8 9
2200 100.p |
515 : : ‘ | SGND
INTERUPTS(1:9)
100.p (1:9) ‘
. 1 IRQ5_ R1354 1K IRQ5
a3 >
o .U_J’ 2 IRQ6_ R1218 1K R989 1K D\RQG
— &
= = = & 3 IRQ3_ R1355 LK > Ros
SGND SGND SGND & oln|wo b [<|eolak o |~lo ° ! 4 1RQ2 R1219 1K
5 2|15(8 S |3I8|0p B |m|al || =® >> EMUBRK_IRQ2
z ala|la & |cdld|ale @ |a|a o a 5 IRQL_ R1358 120. R1359 120. D IROL
V_KeepAlive
1K cs79 532
R1347 1
PC1
PCO_LD0 < R1348 K PCO R338 L43 A o oo
| R990 K R1203 K V_KeepAlive
300 300 PK7 100K son } ‘ " sonp
RO91 R1204 c336 €335 | C353 | C345 | C344 | C343 | C347 | C346 | C348 | C349 | C350
PK6_LD6 < PK6 PWMI_FIL . : : : M
o | 1o 10u 100n 100n 100n 100n 100n 100n 100n 100n 100n
516 517 PuM2_FiL ‘ ‘ o -~ o~ T T T T T T T T T 6 R1356 R1357
INT3 120. 120.
o R1187 Lat 7 Ntz R1222 K R986 L
-p c32 296 C592 C593 sik 3.9n _ D INT2
1u 100 100p 100p C595 8 INTL R1223 LK R987 1K > it
c513 — —4 9 INTO_ R1224 1K RO88 1K
— 100. p— p— : > INTO
SGND — — p— p— 1u ca76 case c534 | cs35 | Cc53 | Cs78
» = = = = 10n 100p 100p | 100p | 100p | 20p
R1106 [ I I
PWML_FIL SGND SGND SGND  SGND
- N e 73D02962C89-0
SGND SGND - | ‘ | SGND
R997 1K pwm_to_dc converters — SGND ‘ SHEET 2 OF 23
PWM2_FIL

PKO_SPIRDY_PWM2 <
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CONTROL (1:11) >
D(0:15) >
V_KeepAlive V_KeepAlive K7
‘ ‘ V_KeepAlive V_KeepAlive
| ] Vi cs77 Vi c204 1 .
R790
0. C355 100n 100n
V_KeepAlive R791 100n — ‘
VA 0. SGND SGND \
=
— SGND
u36
Uss —
PLACE ONLY WHEN USING INTEL FLASH PLACE ONLY WHEN USING INTEL FLASH Q5| % T 8| KM616FU2010AZI o |§| KMB16FU2010AZI
a O o (O o -
R1458 2 0 Q o 8 o g
26 >>9 \. 1 Al > 9 N1 AL > L
470K —————————JEN_CE LB LB
\ 10 11 . 2 B2 B6 R1326 47 0 / N\ 2 B2 B6  R518 a7 0/
WE uB |01 / uB |01 I /
PLACE ONLY WHEN USING INTEL FLASH 3 B oe BS Jen cs 02 152 R1327 a1 B en s 02 |2 R819 47
4 12 - cé R1332 a7 2 - C6  R536 a7 2
RP 103 103
[ n 14 Us1 29 R1165 47 0 / 3 A2 D5 R1333 47 3 / 3 A2 D5  R537 47 3 /
PGO > wpP DO EN_OE 104 EN_OE 104
31 R1175 a7 1 10 G5 E5 R1334 47 4 / 10 G5 E5  R538 a7 4 /
TE28F800C3T D1 — ] EN_WE 105 EN_WE 105
R789 1 25 33 R1176 a7 2 / F5 R1335 47 5 / F5 R539 47 5 /
0 A0 D2 106 106
- 2 24 35 RI1172 7 3 1 A3 F6 R1328 47 6 1 A3 F6 R520 a7 6
Al D3 A0 107 1 A0 107
3 23 38 RI1171 47 4 N 2 A4 G6 R1329 47 7/ N 2 A4 G6  R521 47 7/
A2 D4 Al 108 / Al 108 5 /
4 22 A5 o 40 R1170 47 5 \_. 3 A5 . 00 B1 R1330 47 8 V_KeepAlive N\ 3 s | 00 Bl  R522 47 V_KeepAlive
5 21 42 R1160 47 6/ \. 4 B3 c1 R1331 47 9 / N\ 4 B3 C1  Rs523 a7 9/
A4 D6 A3 1010 V/ A3 1010 4
6 20 44 R1164 a7 7 \. 5 B4 c2 R1336 47 10 / N\ 5 B4 C2  R540 a7 10 /
A5 D7 A4 1011 A4 1011
7 19 30 R1163 47 8 \. 6 C3 D2 R1337 47 11 / N\ 6 c3 D2  R541 47 11 /
A6 D8 A5 1012 A5 1012 N.C
8 18 32 R1161 7 9 / \. 7 c4 E2 R1338 47 12 / N.C. N7 c4 E2  R542 47 12 / C.
AT D9 A6 1013 A6 1013 R1191
N9 8 34 R1159 47 10 / \. 8 D4 F2 R1339 47 13 / R1189 N\ 8 D4 F2 R543 a7 13 /
A8 D10 AT 1014 A7 1014
N 10 7 36 R1168 7 1 / 9 H2 F1 R1324 47 14 / 10K 9 H2 F1 R508 47 14 / 10K
A9 D11 A8 1015 A8 1015 15
11 5110 o1p |39 R1167 47 12 L S 016 18 R1325 47 15 Conndet for big RAM 10 el 016 | 8L RS0 47 Connect for|big RAM
12 5 41 R1169 47 13 / 11 H4 11 H4
All D13 A10 A10
13 4 43 R1162 47 14 12 H5 A6 12 H5 A6
A12 D14 All NC1 N.C. ALl NC1 N.C. both f Il RAM
14 3 45 R1166 47 15 13 G3 D3 R1320 47 18 N.C. both for small RAM 13 G3 p3  R1322 ,NC. = 47 18 orsma
A13 D15_Al* A12 NC2 A12 NC2 R1190
15 2 14 G4 E3 R1192 0. R1188 14 G4 E3 R1193 0.
Al4 A13 NC3 A13 NC3
16 1 15 F3 G2 10K 15 F3 G2 10K
Al5 Al4 NC4 — N.C. 19 Al4 NCa [— N.C.
N 17 48 16 F4 H1 R1321 a7 N.C. 16 Fa4 H1  R1323 47 19/ N.C.
Al6 A5 NC5 A15 NC5
18 17 17  E4 w @ H6 17 E4 w @ H6
P Al6 @ B Nee — N.C. A16 @ & Nee — N.C.
A18 > > . > > When using small RAM | N.C.
20 15 oo When using small RAM - N.C. o | ©
o|uw ojw
A19
21 10
A20 5 1 |
9 — — — —
A2l SGND SGND
— SGND  SGND — SGND SGND
o o e —
z P4
o o
© ~
R787 R1402 < N
7 0 0.
\ CSA0
SGND
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R788
\9 PBO_CSBO 0.
R793
8 0
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LOGIC_ANALYZER
CONNECTORS

EMULATOUR(L:4) >

CONTROL(1:11) >

PGO_DTACK >

A(L:21) >

PG1_A0 >

CLKO_PF2 >

D(0:15) >

] P13
1 ro1o NE o
W ° 1 P131
2 R918 .
2| P13-2
3 R920 NV 0.
; AVavAY, 5 3| P133
R917 .
CSAO 4| P13-4
\5 uDs R910 0.
5| P135
6 LDs R911 0.
6| P136
1 LWE_LB R912 0.
7| P137
\2 UWE_UB R913 o.
= 8| P13-8
10  _Rw R914 0.
9| P139
3 EN_OE R915 0.
= 10| P13-10
\4 RESET~ R916 0.
11| P13-11
8 csB1 R905 0.
12| P13-12
9 csBo R904 0.
13| P13-13
21 R903 0.
14| P13-14
20 R906 0.
15| P13-15
19 R907 0.
16| P13-16
18 R908 0.
17| P13-17
17 R909 0.
18| P13-18
16 R956 0.
19| P13-19
—20| P13-20
SGND
o - P12
R922, : 1 P121
‘ —=2 P122
s o 3 P12:3
v R923, 0' 4 P12-4
\ = R924, 5 5 P125
- R925 : 6 P12-6
\ m R926 g' 7 P127
\ m R927, 5 8 P128
R928 o' 9 P12:9
9 .
R929, 5 10 P12-10
8 R930, o' 11 P12-11
7 .
R931 5 12 P12-12
6 .
R932 5 13 P12-13
5 .
R933, . 14 P12-14
4 5
\ R934, 5 15 P12-15
& RO35, o' 16 P12-16
2 .
R936, 5 17 P12:17
1 .
R937 5 18 P12-18
R938, : 19 P12-19
20 P12-20
N.C. R1431
10K
SGND
- P11
—=1 P141
R939 0.
—=2 P142
\%3 P14-3
15 R940 0.
4 Pl4-4
\14 R941 0.
5 P14-5
13 R942 0.
6 P14-6
\12 R943 0.
7 P147
1 R944 0.
8 P14-8
10 R945 0.
9 P14-9
\9 R946 0.
10 P14-10
8 R947 0.
11 P14-11
\7 R948 0.
12 P14-12
6 R949 0.
13 P14-13
5 R950 0.
14 P14-14
\4 R951 0.
15 P14-15
3 R952 0.
16 P14-16
\2 R953 0.
17 P14-17
1 R954 0.
18 P14-18
0 R955 0.
19 P14-19
20 P14-20
SGND
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FPGA+RADIO

FPGA

LED_ON < —
Reset_B %
rts_B %
osc_on %
conb %
D —

end_of_frame <
rx_spil_ready %

HDLC_EOF <
stop_at_tone >
stop_at_center %
cm <
spi2_cs_intrain %
spi2_cs_outtrain <
spil_sd_in %
spi1_clk %
spil_sd_out <
P
spi2_sd_in %
spi2_sd_out <
spizs ok >

ID(3:0)

V_KeepAlive
R726 R724 R722 R720
100.K 100.K 100.K 100.K
R727 R725 R723 R721
100.K 100.K 100.K 100.K
Bat_GND

LED_ON

Reset_B

rts

osc_on

conb

init

end_of_frame

rx_spil_ready

HDLC_EOF

stop_at_tone

stop_at_center

spi2_cs_intrain

spi2_cs_outtrain

spil_sd_in

spil_clk

spil_sd_out

spi2_sd_in

spi2_sd_out

spi2_s_clk

id(3:0)

di(15:13)

do_set(4:1)

do_set(8:5)

do_reset(4:1)

di(12:4)

do_bi(4:1)

do_bi(8:5)

ai_cont(6:1)

AGC_ON_B

DPSKB_COS

RXAB_RSSI

TX_FLOAT

TX_ATTENB

xmit

aged

ageu

adl_n

ad2_0

ad3_p

ad2_0_f

sqoutd

sqout

agcdc

agcuc

ptt

carrier_sq_b

mobat_csa

mobat_csb

mobat_csc

mobat_csd

rssi_sq_b

eye_out(7:0)

DO_DI_Filters

di_(15:13) di(15:13) ——G di(15:13)
do_set_(4:1) do_set(d:1) pm————— > 4o sera1)
do_set_(8:5) do_set(8:5) ——D do_set(8:5)
do_reset_(4:1) do_reset(d:t) T > i
di_(12:4) di(12:4) ——G di(12:4)
do_bi_(4:1) do_bi(4:1) < | do_bi(4:2)
do_bi_(8:5) do_bi(8:5) p—————< | do_bi(8:5)
ai_cont_(6:1) ai_cont(6:1) p————f > ai_cont(6:1)

AGC_ON_B_out AGC_ON_B_in
DPSKB_COS_out DPSKB_COS_in
RXAB_RSSI_out RXAB_RSSI_in
TX_FLOAT_out TX_FLOAT_in
TX_ATTENB_out TX_ATTENB_in
xmit_out xmit_in
aged_out . . aged_in
Radio Filter

agcu_out ageu_in
adl_out AD1_in
ad2_out AD2_in
ad3_out AD3_in
ad2_f_out AD2_f_in
sqoutd_out sqoutd_in
sqout_out sqout_in
agcdc_out agcdc_in
agcuc_out agcuc_in
ptt_out ptt_in
sq_det_out_out sq_det_out_in
ch_sel_a_out ch_sel_a_in
ch_sel_b_out ch_sel_b_in
ch_sel_c_out ch_sel_c_in
ch_sel_d_out ch_sel_d_in
rssi_out_out

rssi_out_in

MOSCAD-M Main Board

FCNG0O88A

RIND_Mobat_Reset %
pwm_tx_level %

AGC_ON_B

DPSKB_COS

RXAB_RSSI

TX_FLOAT

TX_ATTENB

xmit_b

AGCD

AGCU

AD1

AD2
Radio Interface

AD3

AD2_f

SQOUTD

SQOUT

AGCDC

AGCUC

PTT

SQ_DET_OUT

CH_SEL_A_IN

CH_SEL_B_IN

CH_SEL_C_IN

CH_SEL_D_IN

RSSI_OUT

RESET_IN

pwm_2

D(7:0)
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SHEET 5 OF 23



FPGA

V_KeepAlive

Cca74 C473

C470

ca72 C471 C469 C468 C467

Lu 100n | 100n | 100n | 100.n 1000 | 100n | 100 | 100.n
— V_KeepAlive
GND
S ] & 3 2 8 3 8 3 c613
S| S 3 | | toop
TP_SMD_60X60 s 5 5 5 5 5 5 = N
clock om 107 I cars
1101_GCK1_A16 ceLk f——————< ] spiz_s_clk
<] do_bi_0 33 \Ioszs GCK; Pl 100.n U8
do_bi1 » \Iossic;cm reser |2 < Reset_B V_KeepAl ® PIR-GND
eset. ee ive e
70| 199 - e — vee
lock hsc 110128_GCK4 Reset_B -
cloc 76 36 SGND
110130_GCKS Mo
106 GND
—1 110192_GcK6_csouT
112 34 7
23] !lo194_GCKT AL M1
s P 110256_GCK8_A15 38 SGND
M2 —
u4g
% 11017_FCK1 CONB"% conb MC74HC00A
V_KeepAlive o] loss_FeK2 12 .
osc_on
& > 5] No1e7_FoKs 110255 AL4 | < rssi_sq_b 10
— 1|0174_FCK4 110254 140 2 cont 6 carrier_sq_b
110253 [ — = TPS
ai_cont_5
DPSKB_COS | ll0248|A13 _cont. TP_SMD_60X60
3 38 Modem_rx_clk
id(3:0) 1J0_A17 110247_A12 >0 uag
R1483 4 136
s 1103 110240 FEn ad3_p MC74HCO0A
100K
1|04 110239 <:| ad2_0
6 134 11
1105_A18 110232_A11 < adl_n
R1481 7 133 13
. o] Nloe_a1e 110231 A10 [ > agcuc
HDLQEOFG 7| tlose E1l 110228 [—=7 ageu
PTT < 11019_A20 110227 agedc —
12 AT40K20LV_38QI 30 —
11020_A21 110226_A9 > aged
spi1_clk 3 129 rd_out SGND
R732 pi_ 11029 110225 A8 |~ < di(15:13)
100.K 1.sd_out < 1 os0 0224_n7 |22 dits 1
.| spil_sd_ou
pil_sd_c I3 | I . 25 di_14 14
spil_sd_in 1] No3LA22 110223 A6 [ o
— i_13 13
- stop_at_center 11032_A23 110222 = di(12:4)
SGND [ > 19 123 di_12 12 <] u4g uag
stop_at_tone 201 11033 o221 |- 5
11 1
spi2 s ok 11034 110218 AS _ MC74HCO0A MC74HCO0A
pizs ok [ > o ! 10218 A8 [ di10 10 1 —
spi2_cs_intrain 21 o3 10217_Ad [ = xtal_control 33— s .
9
di_a
spi2 tt 11036 110210 8 oO———>n
pi2_cs_outtrain > 2 ! I 19 8 2 { *
spi2_sd_in 11045 110209 di 8
sm2,sd,out<|724 046 110203 17 di_7 7 [
21 oar ozo 222
xmit C‘i ey
sqout 28 : ! 16 46 6 Y1
out ] os 10198_A3 |- YTAL
R1482
. sqoutd 0730 11060 uomﬂcsgAzm;D ;X—ATTENB . ||l
i5 5
N.C end_of_frame -~ 1061 110196 =
31 113 di 4 4 | |
+1 o8 110195 [ - p———————{ > dose@s)
o_set 7
rx_spil_ready 2] l0s3.0Ts 10193 A0 |- o 8 FREQ
spi2_sd_in
RXAB_RSSI C‘i 11066_HDC 110191_DO % pi2_sd
do_bi_2 a1 104 do_set_6 7
— 11067 110190 S
R1437 R1438 do_bi_3 42 103 do_set 5 6
1K do_bi_4 a3] 1% 101895 do_set_4 5
0. 0_set
K - ] 108 110186 e > do_set(4:1)
101 1 3 4
LED_ON ~ . 11070_LDC 1|0185_D1 osel RO57
do_bi_5 6 98 do_set 2 3 M
11081 110173
do_bi_6 47 97 do_set_1 2
5] llos2 110172
c603 do_bi_7 j o83 llo171_p2 |8 do_set 0 ! E——— —— ©s802
95
100p Reset B3 1084 o) — (P 27.p 27.p
cTs 50 _0_f
TP_SMD_60X60 O 11093
eye_out_0 51
11094
eye_out_1 52
11095_D15 X
- & o ° ° &
= 0 I
SGND Mo e e £33 8, g 8 8 8 5 8 88 8 873 —
1298% oo odaaeseers . 2 o oo o ale
2283886588888 828¢5 8 e5885S33399998¢§ g S e geggs SGND
1 do_bi 0 G000 00006000006006D0 eeoRoeeeoRoRoLeReRoRoLe202000 06
T
do_bi_1
2 e S N N AR I E T EA I 3lg|s|slals|a|e|e|e|g|s|8|8|e|r 3 3 glalglsl TP_SMD_60X60
3 do_bi_2 SRR rd_out
/4 do_bi 3 > d_outH—— >
N
5 do_bi_4
do_bican) [ > PR .
7 do_bi_6 d = :. 2| EIR IR V_KeepAlive
N E 3 3 8¢ ¢ ¢
8 do_bi_7 £ bl I ]
7> p— ] 8| 8|82 ol u
= g
do_bi(:5) [ St g AGC_ON_B els
SGND afof ol < N 2
P g ) - A
v—<‘ N‘ 0’)‘ ﬂ‘ << <)< g <
©s( sl il ]|5]5 55
8 #V g i) ] ] s aroK
=S ~lo|s|wlo|~|FR 5 8 3| 7| 7| ® =
2 LI L] ) ] | ) (=3 - S 2 ° o c
5 5155|5353 © < g9 EQ S
3/313/3/3/3/3[3| o & ] ] ]
o o] o | o] @| o s T B B B
2 SIS &S S8 & 1 3 3 ]
3 388|885 2 s 8 Delay
> 3lelzlale peley
z|glg|g |2 ]|E
° 818(8(818]8
] ] ] ] ] ]
® |B|®|®|®|®
oo s Lo —— cass
2.2n
do_reset(4:1) L
SGND
eye_out(7:0)
ai_cont(6:1)
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AGC_ON_B_out

DPSKB_COS_out

RXAB_RSSI_out

TX_FLOAT_out

TX_ATTENB_out

aged_out

agcu_out

xmit_out

adl_out

ad2_out

ad3_out

ad2_f_out

sqoutd_out

sqout_out

agcdc_out

agcuc_out

R1100

220.

R1101 220.
R1094 220. R1095 220.
R1096 220. R1097 220.
R1098 220. R1099 220.
R1102 220. R1103 220.
c455
TN
100PF
1 cas3
T 100PF
o —L— cama
= 100PF
SGND —— cas2
= 100PF
SGND
— —L— cas
—
SGND L 100PF
SGND
SGND
R1067 220. R1068 220.
R1069 220. R1070 220.
R1092 220. R1093 220.
c438 c439 cas1
100PF 100PF 100PF
SGND SGND SGND
R1071 220. R1072 220.
R1073 220. R1074 220.
R1075 220. R1076 220.
R1454 220. R1455 220.
TN TN TN TN
c440 caa1 ca42 c610
100PF 100PF 100PF 100PF
SGND SGND SGND SGND
R1077 220. R1078 220.
R1056 220. R1057 220.
R1058 220. R1059 220.
R1060 220. R1061 220.
1 cas
100PF
c431
~ T~ 100PF
—L— ca33
100PF
SGND SGND
J— J— |
- - __|SGND 100PF
SGND

AGC_ON_B_in

DPSKB_COS_in

RXAB_RSSI_in

TX_FLOAT_in

TX_ATTENB_in

agcd_in

agcu_in

xmit_in

AD1_in

AD2_in

AD3_in

AD2_f_in

sqoutd_in

sqout_in

agcdc_in

agcuc_in

ch_sel_a_out

ch_sel_b_out

ch_sel_c_out

ch_sel_d_out

rssi_out_out

ptt_out

sq_det_out_out

Filters

R1089 220. R1090 220. .
ch_sel_a_in
R1083 220. R1084 220.
ch_sel_b_in
R1085 220. R1086 220.
ch_sel_c_in
R1087 220. R1088 220.
ch_sel_d_in
—— C449
™ —— C446
100PF I
100PF i
100PF
SGND I
—L— 100PF
e GND
— SGND
—_ SGND
R1062 R1063 220. _ »
rssi_out_in
1 C435
=
100PF
SGND
R1079 220.
ptt_in
R1081 220.

SGND

C444 C445
100PF 100PF

SGND
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P9
PLATED_HOLE2_8X3_5

TP11

PLATED_HOLE2_8X3_5

5v A H
TP12 R690 R695 MOSC D'M Maln Board
1] P10 1] PLATED_HOLE2_8X3_5 150.K 23.7K C495 | |47n
PLATED_HOLE2_8X3_5 FCNG6088A | ex_radio_connector
! g Radio Interface
1 TP_SMD_60X60
casa || 4n
: V_Radio il for future 111
cas0 \% data radio Radio_gnd 3> —
for future 10n Tp1
Radio_GND dataradio TP_SMD_60X60 RxD_Radio 1 J112
adio_ }7 V- R1406 RxA 3
Radio_GND TxD_Radio 0.
uss N.C. a4 RIND
MC33174 R1387 0. N J11-3
=l
R1446 R1054 R1055 R761 RESET_IN 8
220. 220. 220. Radio_GND uss R708 R699 R707 1K Radio_gnd > a4
7 o7 ‘ 2| 5 4 MC33174 9.31K 11K 8.87K TXA - ¢
I i D85
e ‘ i RSSI > s
100K R849 c432 ‘ RF_filter near U38 i = 5
for future
49.9K 100.p 503 504
‘ C576 T 1en T s Cs08 data radio
s o6 ‘ 100p 270p TxA_connector >>1 e
5v v TxD_Radio A
R888
— R1404 9117
100.K - ‘ R1183 Radio_GND V_Radio X ext-p—
R850 SGND 10K V4 0. 7
49.9€ ‘ Radio_GND Vi e T et 118
s s Inside fence ‘
‘ Radio_GND
VRS1
/ R887 ‘
R700 —— ca2zr —— caa0 R683
100K ‘ J— —
R851 10K 100 1 100K
n Y Q103 Radio_GND
49.9K | N.C. N.C.
R664
4 D4 ‘ —
. 0.
Internal_rad 1
890 ‘ /| 3 nternal_radio_connector
100.K ‘ v xmit_b > Qo7
R852 Radio_GND | , ) s
100K ‘ RE34 on
’ ‘ 10K R835 e XMIT_B+
V_Normal 5v V_Radio 10K V_Radio
3 D3 X
—L can 57R01
\ \Vi N N ——
R889 | 10n
100K cas1
‘ R846 ‘ 10.n J10-2
49.9K ‘ R1475 R702 L Radio_GND \/ 2
‘ 23.7K 511K Radio_GND Radio_GND s Radio_gnd J10-1
2 D2 N.C. Vi - 1
R886 |
100K . | Ralfio_GND u40 Radio GND
49.9K ‘ 2 g MC33272 R684 3103
- I XMIT_B+
‘ 1 v ref 100.K 3
rel
1 D1 ‘ - J10-4
+ 7 -
RE8S5 ‘ — cao1  ___cast R701 R688
100.K ‘ 100.n U 23.7K H>— Q104 68.K
R847 3 }—*_4
1 L32
49.9K 106 Radio_GND
‘ A4 PTT > Q T for future
‘ Re32 2/ 3004 @ 5V data radio 105
Radio_GND R833 PTT ext X 5V
0_Do 10K 10K - TXD_Radio NC. - °
‘ \/ - e ] 1106
}— %
Rom Radio_GND R676 Ra405 &
100K - ‘ adio cn > SQ_DET_ouT
1K _DET_ L38
[>— 100K ) V Rad 0.0 NNV 3107
adio <
D(7:0) / A Radio_GND Radio_GND Radio_GND v Rad 7
8 adio
& SQ_DET
/ SH2 \Vi -
RESET_IN
u40 _ c407
// 7\SHIELD - s vonr R1476 100p R674
/ N s . V3_5 10K Radio_GND 1K
— /
SGND / o > J10-8
/ 1 Vi R1395 R L33 8
N.C. Mobat H
- 27K RESET_IN RESET
The rest of U37 look at 2.3.2
R836 G402 R672
R667 Radio_GND 100.p 1.K
10K !
us7 0. L31
Radio_GND Lm2901 3 10
" p B 4 & Radio_CM 5v J10-9
Radio_GND RSSI_OUT ~ n RSS! 5 RSS!
> + cara for future J10-10
51p R666 C408 R675 data radio RXA_ T Mode_out
470K 100.p 1K R1477 N.C. [
General_External_Radio_Int sv
10K
™A TXA_connector TXA_connector
X ATTENE ’:> TX ;TTENB - To ext radio con Radio_GND RxD_Radio R1407 L35
- - oH SEL B IN 0. NV J10-11
st B N[ > 11
TX_FLOAT > TX_FLOAT TX_ext- —————————> TX_ext- Radio_GND Radio_GND R670
V_Radio s5v
A Ca04 CH_SEL B
il R1478 o % _SEL_I
COS_DPSK_fil
i filters Rx_AGC G WM 2 10K Radio_GND P Lo
V_Rad sQout[ > sqout DPSK_filtered_R ascu[  >———accu ) CH.SELALN[ > VY R 1oL
adio iltered_Rx
B B h o R671 2
pwm in CH_SEL_A
€77 Radio_GND sQoutp[ > sqouto AGeD[  >————aGeD for future C403
1K
data radio R1479 100
V_Ref ——————— V_Ref AD34E> AD3 10K Radio_GND L36 104
Radio_GND RxD_Radio CH_SEL_C_IN > 4 VOV Y R .
R1409 o. 13
AGC_ON_B > AGC_ON_B RXA RxA Cos._filtered_Rx AD2 AD2 5v R669
R1408 CH_SEL_ C
o €405 i
COs_filtered_RX ai——— > ant - R1480 0 1K
DPSKB_COS > DPSKB_COS N.C. 10K Radio_GND P
DPSK_filtered_RX apzf————f > AD2f L37 1014
CH_SEL_D_IN > YV Y Ty -
S 14
V_Ref ——————V_ref
CH_SEL_D
RXA_connector RxA_connector Ascuc ——— > Accuc cao6
RXAB_RSSI | RXAB_RSS|  Radio_CM ————————> Radio_CM 1000 R673
RSS| 3 RssI RX RX Accoc ——— > Accpe Radio_GND 1K
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MOSCAD-M Main Board

FCNG60O88A

RADIO_Rx_Filters

2.3.1
I
47p
R711 C364
R697
75K 220.n
3.92K
} } < RXA
R708 R709
cass 7.87K 5.49K
47n U39
[l MC33174 4
I ! *
[ .
ca97 11 \/
4.7n
} } Radio_GND
U39
V_Radio Q105
MC33174 WV
N o~
v [a)
COs_filtered_Rx 9 R692 i
4 U39 R696
8 + 39.2K MC33174 4 16.5K
< 10 7 + B
R716 " R681 R715
1K +
R698 11
200.K 10K
o R687 R689
’ 69.8K 60.4K o ey |
L csos O| n O| n
—— cs06 ;; €509 1n
n Radio_GND 270p sqout [ > ANAN R693
R1462 s
‘ < SQOUTD
39.2K \
cs07
1.
R1461 "
75K
Radio_GND
R1460
75K
5V 5V
DPSK_Filters V_Ref J V
73D02962C89-0
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100.K
U39
MC33174 4 13 ca99 €498
14 47n 47n
v 12 | |l
DPSK_filtered_Rx R747 11 | N
500 47K
4 R682
158K

Radio_GND




5v V_Normal V3.5

RXAGC

7
O TP_SMD_60X60

< AGCU

P8
TP_SMD_60X60

Radio_GND
C359
lu
[
I
R691
39.2K
R694
28.7K

ﬂ V_ref

> Voref

R1390 R1391
0 10
N.C.
AGCUC G
5v
ca82 uss
v3_5 0
n MC33174 R703
R853 R855 3.32K
10.K 7.5K 4 9
g T
10
R714
2K us7 11 +
LM2901
Radio_GND 3 _ 4
2 T
AD3
<} s
+ Radio_GND
12
v3_5
Radio_GND
R678 c618
us? 150K 680n
R713 R685
LM2901
2K 10K
3 6
1 T - V_ref
AD2 G
7
12 + R679 c619
150K 680n
v3_5
R712 us?
K LM2901
3 ’ |8 R704
AD1 G i 3.32K
9
1 + uss —A\/N\N\——<__|] AccD
AGCDC G
MC33174
4 13
14 +
12
R854 R856 11 +
ce11 v 10K 7.5K
Va5 10n V
1 Radio_GND
R1453
U69
K 5V 5V 5V
LM2901
Radio_GND 8 - 4 \V4 YV %
D2_f G 2
5
12 +
R1452
u69 u69 u69
10K
LM2901 3 6 LM2901 3 8 LM2901 3 10
1 + 14 + 13 +
\/ 7 9 1
12 + 12 + 12
Radio_GND
C609
75.n
Radio_GND Radio_GND Radio_GND Radio_GND
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MOSCAD-M Main Board

FCNG6088A

R1427

R1428

R1418
51K

AGC_ON_B

R1421
51K

RXAB_RSSI

R1422

51K

R1424
51K

TX_ATTENB

Tx_ext+

R798

Al >—AANN {

o } } Tx_ext_float d . . f
e st gen_radlo_Intertace
R786
2200 39K
56.
R797
0.
4’\M/—E> Tx_ext-
V_Radio
% 4 Q98
[E—_—
Tx_FLOAT
R1429
51K .
V_Radio
<7 c428 \V4
100.n
Radio_GND n
Q116
ce12 v
Name U :7
0 1 }7
R734
DPSKB_COS DPSK cos 75.000K
Radio_GND ui
LM2902 4 6
\/ AGC_ON_B AGC_DIS ’ *
—ON_ AGC_EN - ExtCM &— A2
Radio_GND 5 Ca14
- 11 M
100.p R741
V_Radio V_Radio RXAB_RSSI RX line to CM RSS! to CM . 51K
ca83 \/ R838
} } TX_ATENNB ATTEN ON for GP320 ATTEN OFF Tx ext for PTT Radio_GND LA AN 100K
R1420 10.n v
Radio_GND
51K .
e Tx_float GND discon PTTon Tx RX mode - C365
Q MC140538 220.
Radio_GND = n
6 3]
L——JdEN g "
Q113 o—X0[————<& COs_filtered_RX
RX Lkl N c409 \/
G 11 13 100.p
A—Tte—x 5 << DPSK_iltered_RX ¥ Radio_GND
—vof— <]
R1419 RXA 15 v RXA_connector ‘ ‘
] 10 1 R754 R719 cars
51K B e—vY1 5%{Ana\og_AGC_oul
. o—20——~<|gssi 3K 470K 10n
Radio_CM C‘ig z s Analog_AGC_out } } < RXA_connector
V c 00—21 < Eext.cm R839 R737
i g 10K 47K €337
Radio_GND > © C361 R750 - 4 100
.U
I 330n 47K D66 { R746
v_Radio I 100K
Wi H u1
LM2902 4 13
e _
v 4 "
Radio_GND u1 1|2 R748
Faezs LM2902 4 2 11 o
51K : AN ;
R733 Radio_GND
100.K
CR26
Q114 R738
DIODE_MMBD914T
43.000K
Radio_GND
uL
V_Radio 5V
caga \VA LM2902 4 9 R837
100 8 A3 10K
[ 10
<7 ] 11
Radio_GND
+
ua2
1 R799
ca12
16 MC140538 ™ NC
V_Radio Radio_GND e
X 6
vee R717
WV EN 12 Y oo
O— X0 |———<& Tx_ext+ 511
TXA_connector 14 X
G 11 f 13
A 6—X1 - Tx_ext_float : c338 R749
R1426 2 Radio_GND
5 —Y0 100.u 47K
51K olY —e &
B— o vt
. o—20 CR25
d % R705 R710
3 3 DIODE_MMBD914T
Q115 c o—71 10K 5.36K
g 2
S 0
~] =
R1425 Radio_GND
51K Radio_GND Radio_GND
Radio_GND 73D02962C89-0
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MOSCAD-M Main Board

FCNG6088A

di(15:13)

di_(15:13)
13 R1226 1.K R1228 1K 13
14 R1227 1K R1229 1K 14
15 R1225 1.K R1230 1.K 15
—L— C540 —L— C539 —L— (538
100.p 100p | 100p
SGND
do_set_(4:1) do_set(4:1)
1 R1232 1K R1234 1K 1
2 R1233 1K R1235 1K 2
3 R1231 1K R1236 1K 3
4 R1237 1.K R1238 1K 4
| cs43 | cs42 _ | cs41 C544
100.p 100.p 100p ~ [ 100.p
SGND
do_set_(8:5) do_set(8:5)
5 R1240 1.K R1242 1K 5
6 R1241 1.K R1243 1K 6
7  R1239 1.K R1244 1K 7
8 R1245 1K R1246 1K 8
| cs47 | cs46 _ | cC545 C548
100.p 100.p 100.p 100.p
SGND
o_reset_(4:1) do_reset(4:1)
1 R1248 1.K R1250 1K 1
2 R1249 1K R1251 1k 2
3 R1247 1K R1252 1k 3
4 R1253 1.K R1254 1K 4
—— (€551 —— (€550 —— C549 —— (552
100.p 100.p 100.p 100.p
SGND

di_a2:4) < |

DO & DI Filters

<:| di(12:4)

4 R1256 1K R1258 1K 4
\ 5 R1257 1.K R1259 1K 5/
\ 6 R1255 1.K R1260 1K 6

7 R1261 1K R1262 1K 7
\ 8 R1264 1.K R1266 1K 8/
\ 9 R1265 1.K R1267 1K 9

10 R1263 1.K R1268 1.K 10
\11 R1269 1K R1270 1K 11

12 R1271 1.K R1272 1K 12

C555 C554 C553 C556 C559 C558 C557 C560 C561
100.p 100.p 100.p 100.p 100.p 100.p 100.p 100.p 100.p
GND
do_bi_(4:2) < do_bi(4:1)
1 R1274 1.K R1276 1K 1
2 R1275 1.K R1277 1.K 2
3 R1273 1.K R1278 1.K 3
4 R1279 1K R1280 1K 4
C564 C563 C562 C565
100.p 100.p 100.p 100.p
SGND
do_bi_(8:5) do_bi(8:5)
5 R1282 1.K R1284 1.K 5
6 R1283 1K R1285 1K 6
7 R1281 1.K R1286 1.K 7
8 R1287 1K R1288 1K 8
C568 C567 C566 C569
100.p 100.p 100.p [ 100.p
ND
ai_cont_(6:1) ai_cont(6:1)
1 R1290 1K R1292 1K 1
2 R1291 1.K R1293 1K 2
3 R1289 1.K R1294 1.K 3
4 R1295 1.K R1296 1K 4
5 R1297 1.K R1298 1K 5
6 R1299 1.K R1300 1K 6
—— 572 ——Cc571 ——C570 ——C573 ——C574 ——C575
100.p 100.p 100.p 100.p 100.p

100.p
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Moscad-M

8486418T01 P1
4 DO + 4 DO OC

digital output

MOSCAD-M Main Board

FCNG6088A

P22
F1_NO
2 |
P21
F2_NO
T |
P3-9
F3_NO
F4_NO
P3-10
F1_F2_GND

GND of Main VIN

Mrly_bk(4:1) <j Mrly_bk(4:1)
Set_Mrly(4:1)
Set_Mrly(4:1)
1 1 -—l Reset_Mrly(4:1)
Reset_Mrly(4:1)
R975
/\ 300 /\
R971 R742
BLV )
300 R894 R898 " 10K PPTC 30V max / 0.5A hold / 1A trip
1.8K 1.8K
D68 F2
[por]
\VA . 1
; K28 Q99 VOLTAGE
RELG RELG 100K 0 AMP
K
2/ 2 1 }T ?S VR47
R757 30
R960
300 470K
R972 R976
200 /\ 300 /\ Bl v R743
2 Q89 2 Q93 10K —
\/ \J F1_F2_GND
D69 F3
R895 R899
2 >
1.8K 1.8K 24
R729
Q100
100K D VOLTAGE
K— AMP
\/ N/ 2 — Yy VR48
R758
RELG RELG o6t 20
300
3 3 470K
F1_F2_GND
R973 Q90 R977 Qo4 oLy 74
300 300 10K 4
, /\ . /\ VOLTAGE
\—/ \_/ D70 AMP
s Lot
R896 R900 =l
1.8K 1.8K R730
100K D
Q101
K
3 =1 Yy VR49
<7 30
; R759 R962
RELG RELG 300 470K
4 / 1
BILV R745 F3_F4_GND
91 R978
R974 Q 10K
300 300
/\ 4 /Di 95 D71 s
4 Q
@ \_/ 4 IpN]
=l
T o Rrst VOLTAGE
100K Q102 D
1.8K 1.8K AMP
K
4 =1 VRS0
? 30
R760 RO63 S
; 300 470K
RELG RELG
V_DO  V_Normal
\V4 Set_Relay(4:1) >
Set_CPU(4:1) Reset_CPU(4:1)
BLV
A R841
/AN R1397 R1398 o F3_F4_GND
Relay_bk(4:1) <  F4_ =
10 0 N.C. y-Pk(D) F1_F2_GND
N.C.
_Normal L30 L RELV
K7 220UH $
vz33 NEM6IR “_~ FL2
1 0] 2
L sev
+
e + ——— Ca9 —— C589 — —
— — N.C 1 —L ™ T~ AT~
c425 ca10 -C. 100NF 10u
7 100NF T Ta ™ C590 C430
1UF c426 L
c411
L29 220UH | 100N NFM6IR |~ FL3 10.u 100NF
1UF
vz34 —
W 5.6V R1463 R1464
\/ 0 0 0
Jue BI_GND
Bat_GND N R840
N.C. -
RELG RELG ra F onD
Bat_GND  V_DO_GND

F3_F4_GND
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Digital _output 1-4
MOSCAD-M Main Board

FCNGO88A

Mrly_bk(4:1)
1
2 Mrly_bk_1
3 Mrly_bk_2
7 Mrly_bk_3 ’J—‘
L1 L1
Mrly_bk_4 < I~
E D76
RELV RELV
Relay2 K1 Relay4 K3
EE2_3TNU_L P27 EE2_3TNU_L p2-3
———————————=>  B_COMM D_COMM
1)1 12|12 Set_2 7 Set_4 1)1 12|12 3
AN VAN
(+) (-) (+) (-)
S S
RE23 ‘ R821 100k ch_gnd_1 3|3 10| 10 ‘ R829 100k ch_gnd_2 3ls 10] 10
BI_GND | ‘ ‘ BI_GND | ‘ ‘
100K
Mrly_bk_4
R820 100K 414 9|9 vk R828 100K 414 919
Mrly_bk_2 ‘
R826
oK ch_vee_1 5|5 g8 830 10K ch_vee_2 5|5 8|8
N R822 1 L R
BLV > b 4 100K = 4 ¢
cas7 c459 BILV
51PF _ 51PF _
6[(+) R )7 Reset_2 P2-8 Reset_4 6| () R (|7 P2-4
= -— = K2_NO - K4_NO
5 AN 7 8 - s NAANALS 4 -
Bat_GND 1 Bat_GND
m m vz45
vz41
D73 &y D77 &y VZ36
AV vz Vza2 AV vzss
D78
RELV
D74
4 \Vi /S L1
pgnd L pgnd I~
[ Relay3 K4
RELV EE2_3TNU_L P25
7 C_COMM
Set_3 11 12]12
K2 AN
Relay1 EE2 3TNU L (+) S (-)
= P29
—————————————=  A_COMM
11 12]12 Set 1 9 - Bl oD | ‘ R1449 100K 3|3 10|10
AN - ‘
(+) N (=) Mrly_bk_3 ‘
R831 100K rap 9l9
81 GND | ‘ ‘ R1448 100K 33 10] 10
R827
| ‘ 100K C460 ~ R1451 10K 5|5 b p 8|8
R824 100K 4|4 9|9 51PF =
Mrly_bk_1 BI_V
R825 _
100K C458 Bl v B R1450 10K 5|5 N < 8|8 Reset_3 e[+ R (|7 P26
51PF - 5 VAN 7 s K3_NO
sl () R [P Reset_1 P2-10 Bat_GND
P K1_NO
I~ VzZ46
Bat_GND D79
< &y vza3 vz44
I~ VZ38
D75
A Y vzar vz39
pgnd
/ ;7 73D02962C89-0
pgnd
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MOSCAD-M Main Boar
FCN608SA

Digital Inputs

DI_IN(12:4)

DI_IN(3:1) C‘_'

<

V_Normal

com8_10

com8_10

DI_10

com8_10

com8_10

DI_11

Counter 1

com11_12

DI_12

com1l_12

‘ Pa-7
7
R779 R651 R650
c Qe 2w 430 B 910 o0
R1376
100K \ R767 VRS6 —— ca20
620 SMB5918 20NE
9 cals )
out E —‘w
V_Normal
R1377
10K Bat_GND
P4-6
6
9 . 780 R653 R652
c 910 910
out oo [A IN 430
R1378 1 ca21
100K \ R768 T~
620 VRS7 220NF
B caf2 SMB5918
ouTt IN
2
V_Normal
Bat_GND
P45
s R781 R655 R654
T oo A 430 B 910 910
R1380 T~ 422
100K \ R769 1 220NF
3 ol 620 VRS8
E
out N SMB5918
Pa-4
2
V_Normal
Bat_GND
o110 P43
2 J R782 R657 R656
ot 1€ AN 430 : 910 910
1
\ R770 VRS9
620
ouT 11 ol o svese
E N
R1385
K R1383
3K
Bat_GND
Bat_GND
V_Normal
C581 R1382 P4-2
2
100p 20K © Q110 J R783 R659 R658
12 out c AN 430 1 910 910
R771 VR60
\ 620 SMB5918
/_\ 9 cal8
Qo7 E Sor E N 2 comill_12
\/ R1386
1K P
R1384 1
3K
Bat_GND Bat_GND

Counter 2

33.vce

P3-6
. DI_1
s L
. Q108 J R774 R641 R640
c A 430 1 910 910
R1362 VR61 | cas
10K R762
620 SMBS918 < |  220NF
15 cal2 2
out E —‘ N
33.vce ! 1.3
P35
. DI_2
S L
R775 R643 R642
C 4w 430 1 910 910
R1364 VRS2 ca16
10K R763 e
SMB5918 <[ > 220NF
620
13 cal 4 )
out E —‘ N
33.vce ! 1.3
Bat_GND
P3-4
Q108 o 2 DI_3
R776
J . R645 R644
¢ AN 430 910 910
R1366
R764
10K VRS3 —L ca7
620 < 2208F
n . SMB5918 —————————>com13
ca|
out E N 2
com1_3 P33
V_Normal - com1_3
Bat_GND
P32
. DI_4
Q108 , 2 -
. R777 R647 R646
c 430 1
AN 910 910
R1368 R765 L cas
100K VRS54
\ 620 <IN 220NF
SMB5918
9 8
E A 2
ouT —‘ N
V_Normal - 7
P3-1
Q109 o T D5
J R778 R649 R648
c 1
AN 430 910 910
R1370
100K \ R766 VRSS — C419
15 cal 2 620 SMB5918 220NF
out E —‘ N 2
- 7
V_Normal
1371 Bat_GND
P4-10
. DI_6
Q109 . 10
R784 R661 R660
¢ AN 430 1 910 910
R1372 ca23
1om< \ R772 VR62 -
SMB5918 220NF
13 cal4 620
out E —‘ N 2
V_Normal - 7
R1373
10K Bat_GND
P4-9
Q109 o DI_7
J R785 RE63 R662 9
c 430 1 910
AW VR63 910
R1374 caza
100K \ R773 SMB5918 e —— > com4_7
220NF
620
11 cal 6 )
out E N
P48
- comd4_7
Bat_GND
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SOLID_STATE
OUTPUT

P18
wet_veel
8
RA44
18K R33
1
R160
ﬁ 1K
us3
trans_60v
R113 R120
One amplifier in each package 51K 30K
uso —— con2
MC33171D —
10n R119
R125 30K
20K 6
> Q64
—
cs87 RO70
3300 47K
P17
R131 c74 Q112 } } . out_vcel
10K 100.n
R115
R114 51K
R155 RO67
300 s1K 10K
1 4
np_solid1 > Q81
- A COj
2 3 P16 ona
out_gn!
cA E 6 -
Bat_GND P15
- wet_vec2
5
R445
1.8K R34
1
R161
e 1K
;H) h
us4
trans_60v
R116 R122 2
51K 30K
ust c273
J— 65
MC33171D Lon Q
R126
20K 6
>
—
cs88 R969
3300 27K
R132 —L_crs R117 Q111 [ P14 out_vec2
-1 51K il " 2
10K 100.n
R118
R156 51K
200 Q82 RO66
1 10K
Inp_solid2 >
- A COj
2 P13
out_gnd2
cA E 3 -

Bat_GND
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MOSCAD-M Main Board
FCN608SSA
CTS2_

UART DRIVERS

RTS2_

TXD2_

RXD2_

DTR2_

CDh2_

RS485B_232

shut_off 1

TXD_

RTS_

CTSs_

RXD_

wakeup_user

akeup_toolbox

P_CTS2
P_RTS2
P_TXD2
P_RXD2
P_DTR2

P_CD2

RS485B_RS232

shut_off 1

P_TXD1
P_RTS1
P_CTS1

P_RXD1

Valid_wakeup_2

Valid_wakeup_1

Vuser2

TXD2
RTS2
CTS2
RXD2
DTR2

CD2

RX|TX_LO

RX|TX_HI

TXD1
RTS1
CTS1
Vuserl

RXD1

Vuser2

TXD2

Connector

RTS2

CTS2

RXD2

DTR2

PORT1B_PORT1A

CDh2

RX|TX_LO

RX|TX_HI

PORT 2

TXD1

RTS1

CTS1

Vuserl

RXD1

4.1
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RS-Z25Z2 connector

MOSCAD-M Main Board

FCNG6088A

L16 371
™2
1 2 1 -
L17 372
RX_2
1 2 2 =
L18 373
] ) s cTs2
™>D2
[ > e
= PGND
RXD2
<] L19 75
1 2 5 - 02
cTs2
<] L20 376
7 ) o RS2
cp2
<] L39 377
VUSER
1 2 7
RTS2 [:::)>4444J
122 378
DTR 2
1 2 8 =
CR14 CR12 CR10 CcR8 CR6 CR4 CcRr2
DTR2 c209 c210 c211 c212 c213 c214 c215
820PF 820PF 820PF 820PF 820PF 820PF 820PF as DTE
T T T T T T T
CR13 CR11 CcRr9 CcRr7 CRS CR3 CRL
J9-1
1< TX(+)
R1388 0 Jo-
RX|TX_LO = RUTX()
R1389 0 B2 e
+
J9-4
—= ™0
RYTXH < > 1 1
1 cae vzsL L coar vzs2
<7 820PF <7 820PF
2 2
Vuserl >
L25 J8-1
2 — ™1
126 382
RX_1
1 2 2
L27 383
= s
1 2
T>D1 > 16
PGND
4
RXD1 < R631
N.C. 385
5
cts1 < o
L24 386
RTS1 RTS_1
[ > : = RIS
123 387
VUSER_1
2 7
128 88
A 8
CRr22 CcRr23 CR24 CR16 CR18
as DTE
c221 C222 c218 c219 73D02962C89-0
CR19 | gyopr CR20 | g20PF CR15 | g20PF CR17 | g20PF

c220
CR2L | g20PF
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Moscad-M

Uarts

PORT _1-ToolBox

| v

Bat_GND

> TXD1

> RTS1

> Vuserl

< CTS1

3.3_vCcC
C596
100.n
uss
Bat_GND 5 TC7S14F
vcc
2 4
1T forceonl
1
NC |—
GND
3
Bat_GND
UART 1
\V4 c329
100.n
use ]
C328
MAX3243EEAI 100NF
C325 ‘ /
100NF vee Bat_GND I\
28
Cl+
24 27 Cc327
Cl- V+
C326 100NF
100NF 1 3 Y
2 C2+ V- / ‘
Cc2-
14
P_TXD1 > T1IN TioUT
P_RTS1 > B T2IN T20UT 0
- 12 11
T3IN T30UT
3.3_vCcC
20
A ol R20UTB .
P_CTs1 < R1OUT RI1IN
- 18 5
P RXD1 < 17 R20UT R2IN 3
— R30OUT R3IN
16 7
— R40OUT R4IN | —=
R964 R1456 1 8
0 —] R50UT RSIN |—=#
100.K
23
forceonl 2 FORCEON
> FORCEOFF_
21
INVALID
shut_off_1
4
R639 R638 ©
&
0. 0.
N.C.
Valid_wakeup_1 <j
Bat_GND

RXD1

RS485B_RS232

Valid_wakeup_2 <

MOSCAD-M Main Board
FCNG0SSA

PORT_2-User Port

3.3.vce
€330
100.n
u34
Bat_GND
8 MAX3483EESA
1 vee
21%° 7
qre 805 RX|TX_LO
+0E A RX|TX_HI
DI
GND
5
3.3.vce
cs512 :
100.n
}f y Bat_GND
5
vee
33.vce Bat_GND
2 4
IT forceon2
1
NC [—
R965 GND
3
100.K Usa
TC7S14F UART_2
Bat_GND
3.3.vce
V4 cana
100.n
4{ > Vuser2
c323
€320 26 100NF
100NF vee Bat_GND
28
c1+
24 27 c322
C1- U35 v+
100NF
1| Maxsaa3EEAl 3 \‘ 4|:> TXD2
>——"©0-———-—= c321 .
P_TXD2 7]+ Vv / ‘ Bat_GND
100NF c2- 4‘ > RTS2
P_RTS2 1 0
3] TUN TLOUT [
P_DTR2 > ] N T20UT [ ’—D DTR2
T3IN T30UT
P_CTs2 < 2 cTs2
o] ReouT® “
15| RiouT RIN| r@ RXD2
P_RXD2 < R20UT R2IN
17 6
P_cD2 < 15 ReouT RIN = < cD2
—{ rRaouT R4IN
R1457 15
—{ RsouT RSIN |——=
0
23
forceon2 22| FORCEON 73D02962C89-0
—7| FORCEOFF_
0- forced off INVALID SHEET 19 OF 23
1- shutdown mode GND
R637 25
0.
R636
0.
N.C

Bat_GND



MOSCAD-M Main Board

Main Power Supply

VFloat V_Radio V_DO 5v
Vin
FCNG6088A A A
Q71
PS_Radio
% % J é l Vin VFloat
— V_Radio
R207 SD_VFloat m SD_VFloat
oo Vdss=60V V_DO
Current Protection
N.C. "
SD_Radio w SD_Radio 5v
4A Slow Blow Fuse
0.6V[@3A L2 3.3_vcc V_Normal 3.3_Alive
F1 > Over_Voltage Protection (30V max) Zx Zx Zk
P1-10
Main+ a o
10 Filter
ozl PS_33 3V
VOLTAGE - V_KeepAlive
i N.C.
1 1 1 1 vin R20L o
AMP Shottky 40V Reverse Vol R128 Q\/W/i
R1186 10K >
Reverse Voltage Protection Q5 SV_PF 5V_PF
1 R108 KeepAlive N
1 1 ' L4 22u
f— f— 100K SD_V_Normal [ >——
o 2 2 2 2 SD_V_Normal
= ues ue7 vz1 vz29 208 29 240 T ocw + Cc13 c241
=) _ _ 1 _
S Bat_4.5V>>——| V_Normal -
5 trans_60v var_60 trans_60v var_60 ZX D80 100.n 100p R130 - Bat_4.5v 100.n 10.u T 10u 100.n
g In of 9-30V 10K >
= BGND BGND
£ L5 22u
5 33.vee 3 Iaaael 3
= P1-9
Main- N.C.
9 R109
1 1 R208 A VAVA Ve
100K
0.04 R200 SGND
X\j Bat_GND 0.
E5 E4 E3 E2
2 2
ue6 u68 57R01 57R01 57R01 57R01 VR46
trans_60v var 60 30.
P1-2 -
PGND
2 Vdet
e
o.n o.n o.n :7
P1-1
PGND _
1
u27
Vdet
PPTC 0.2A Hold / 0.4A trip current 6 3 LP2901D
. Vdss=60V VI Vdet Vdet 33.vee - I
J14-1 Vbat vi :7 K7 7, >
f Bat_4.5V in Q0 e (T3
VOLTAGE 39n
Header of two pins R586
AMP In of 4.5V_Bat 100’0 g WIS R337
l 22k u27
J14-2 BGND BGND LP2901D
2 R355 R329 8 3 \/
- 3
100K — ce1a 100K Low_bat
—_ N A
39p Bat_4.5V + 12
5V_PF Bat_Monitor Vdet
3.3 Alive 3.3 Alive When Battery(4.5V) less than 3.9 §7
It'll be "0"
R362 When Vbat=3.5V R1392
51K ;; PoS 82.5K
i u60
Vin Vdet Vdet +
\V4 + R385 LM4041CIM3 v \V4 \V4 33_vce
In the case of open-collector R1442 R1467 K7
10.K c31 €230
Hist ~0.5 NEG
isteresis 607 co0a 127K Im
R1444 K Q14 3 1u 100.n
1lu 100.n N.C.
R1466 301.K R364 \\/ R331 R332
49.9K N.C. 51K vin R339
392K 392K
Bat_GND Bat_GND Bat_GND Laa "
10uA :7 u27 100K
2.2u
10 3 LP2901D
R328 3.3_Alive PWM1 > Y I~ 13
M R363 3.3_Alive ~10.8% of Vgt 4 > 1
R335 VR64 11
51K ‘ W f
100K 12 R334
100K 3.3_vCC
c33 c239 608
5 + In the case of open-col|ector K7
R1443 1u 100.n 1u
vce D81
51.1K
3l p 4{>|—- R327 —— %5 vdet
- 1 T R340
1M 1n
out N.C.
Bat_GND R1468 R585 K7 100.K
IN_N_REF
- Power Failed below 5V 60.4K 301K 0.39% of Vdet u27
~9.3% of Vdg
VEE 12 4 3 LP2901D
2 Histeresis VRE5 Uso N.C. + 2
\Z 10uA
L2
12
1 C262 R309 1 C605 MAX917EUK Vihi==8.75v vee
J— J— X 3
in 40.2K 10.n IN_P
out 1 [> o PF | cee R320 R319 When PWM between the levels
R310 4 - T in 40.2K 475K \/
11k IN_N_REF
Li&l2=1
VEE
; ; ; ; 2
Bat_GND _| c2e3 R322 255 Internal Ref. 73D02962C89-0
Internal Ref. T \/ \/ \/ \/
1n 26.1K 1on 1.245v SHEET 20 OF 23
1.245v
for 10V the accuracy is 150mV

Bat_GND



5V

to External Radio

Power supply for Radio .

73D02962C89-0
SHEET 21 OF 23

151 152
O V_Radio Header 2-pins
RV6
h Rds(on) =~30mOHM v_bo VFloat
' <
MOSCAD-M M
AD-M Main Boar [
+ ouT ’—Bh
gy - —2 NC1 wfe % %
FCN6088SA S T - - 20 iE 141
cis —
1 100 5566 | cm R356
~ o j ~ 0.33u —— 100 100K
R210 0.04
w For 5V Relay opftion
V R365 cs8
Radio_GND Radio_GND VFloat_GND_F s1k * } 01u
u11 N.C.
Q25 MC33267D2TR4 L
/\ N.C. vee
SD_Radio > Ui s reseT |-
R367 k/ ouTPUT .
33 Alive 51.K DELAY NC.
R366 |t GND +
51K 1000 T~ 3
R202 NC. c228
77777777777777777777777777777777777 0. N.C. 1u
! B \ :
< Q120 ‘ ‘
— D8
SD_VFloat ‘ o L ‘ V_DO_GND VFloat_GND
‘ -~ SHIELD ™ ‘ Bat_GND R795
‘ AN - R794 0
‘ . // o ‘ 0 N.C. N.C.
R1412 | cer
™ R1432 ‘ ala Lo T a0 } E7 =
" 57R01 57R01
75K R4O ‘ | e
[ -
| 4 Y
‘ VFloat_GND == ‘
Bat_GND Bat_GND ‘ VFloat_GND ! sense| R1 ‘
L21
FL1 | ve ‘ 10u
1 FM6OR A | %l s0ost , R35 I~e ool
in > IN out ‘ VIN SINC_SHDN_ fo—— 27.4K ‘
‘ vsw ; ‘ n
FB_SENSE* ‘ — J— J— P J— p— p— p— —
GND gy
3 onp ‘ GND u24 sense_f2 ‘ C104 c80 C106 ci1 c78 C103 c72 C60 C128
‘ 2 120p 470p | 39p 2200 |1n 100 1000 | 1u 100.p
‘ + + LT13741HVIR ‘
— — — — ws A e + 2 2 py py e ]
c84 c111 c112 c113 ﬁi = P 7 csss T csm ‘ s o f— R37 ey
100n 1n 470p 120p 100.u 100.u 100.u ‘ 22u 22u NEFG Cl29 | 12K c6 |
‘ 100p VFloat_GND
ZE pa1 100u | X
R209 ‘ ros ‘
0.04 ‘ ‘ Switching Freq=500Khz E9
i 57R01
w | ‘ Without Jumper Vout = 8V
v ‘ } P11-1 NC.
sense_R1
VFloat_GND | | R796
| R318 49.9K | o11a o
Vout = 6V
} } VFloat_GND_F
‘ ‘ R1=R2(Vout-2.42)
} ‘ P11-3 oa
‘ R587 76.8K 1
| P11-4
| Vout = 6.5V |
} | P11-5
‘ a3 324K | Jumper
‘ | P11-6
Vout = 7.5V
} } Jumper chooses the demanded VFloat
‘ | P11-8
‘ sense_R2 ‘
} R583 61.9K | P11-7
| Vout =9V }
P11-9
| |
‘ R321 40.2K 1
| P11-10
} Vout = 9.6V ‘
! \



MOSCAD-M Main Board
FCN608SA

Power Supply of 3.3V

placed for lithium battery

73D02962C89-0

N.C
R1465 0
Protection for LDO
D30
1 R411
™~
RA402 0
Schottky 10K
u32
MC78LC30NTR e CPU,FPGA,RAM,Flash Watch_Dog KeepAlive
3
DN
Bat_4.5V > INPUT oPUT D> >
—Ner o Ne2— 28
=
Schottky NC
R893
placed for lithium battery
o b29 + * R1474
T N.C. T P T~
0
Protection for LDO C244 Ra12 V4 C245 c225 c226
ES 100.n o Schottky 100.n 100.u 100.u
R354
VR7
o1 510K
BGND > Bi-Directional Switch 087
R414
Bat_GND Bat_GND
0 Gl 1A
Bat_GND 33 vee
D1 S18 >
R1473
R410 o
R1459 G2 oA o
470
D83
55
° V_Normal
D2 528
R369 >
100K l é l
/\ Q33 3.3 Alive Leds ,Qls,Expansion
\/ S R357
5V_PF_
100K
-— — 90MOHM@3.3V
Vin > | A ‘ 1 cso1 R368 u7o - |~
T TCTSZ32FU Q <
‘ Lds ‘ 47u 51K E E4 170
| L2 33.vee €620 R1396
‘ 5 100n K
‘ ‘ GND vee 200
| + + |
‘ 1 1 o o 1 . Bat_GND ° Bat_GND
—_ —_ o~ o~ —_ D65 ] R1414 " Qa1
‘ c601 ©600 co c10 c246 ‘ 300K
34
‘ 150p 15n 10u 10u 100.n SD_V_Normal Q
‘ Bat_GND <
\ > iy
‘ R371
‘ > 5V_PF + ‘ R370 R1471
- = L 51K R1469
— —|— 300
‘ 8 j— _ N.C 51K
at_GND Bat_GND Bat_GND Bat_GND ™~ ‘ 1k
3.3 Alive o @ ci4 cs597 Q73 ¢ R1401 La2 N.C
‘ N R1484 Se a ‘
0 98 z 4.7u 100n R205 0 15u
s
‘ co2 100.n 22 Co17 Co16 0.04 |
‘ ) Frequency 250kHz 1 =0 16 < ‘ N/ N/
| High - Shut-Down Max_Charged to 6V 2 23325 e L5n I A% | Bat GND  Bat_GND Bat_GND Bat_GND
R386 10K C267| | 68p 3 = 15 -
ITH BOOST R206 |
‘ 5 Low - Normal [ £ pois Bat_GND Bat_GND 008 V0=1.19(1+75/45.3)=3.1602V ‘
| vee C282 | 100p 6 14 e
| Vo E) 1L te— e ) |
| 2 4 X - Normal(Run) —_1 | 7 11 ‘
5V_PF > i o coa3 c207 SENSEN BG 150 ¥ e ‘
N.C.
o o c76 100.n
U2 |1 100n | 43p 2 2 il I 75K |
‘ eno N 3 8 | c332
TC7S14F ‘
‘ 3 R440 °l 98 uss 10n
‘ M \/ R1485 '—‘ ‘
Quiescent Curfent ~1uA o LTC14351S - ‘
\ —
‘ ‘ 5 Q73 ZX D32 ‘
1 + +
‘ N/ R71 i 1 J J J - ‘
‘ Bat_GND 45.3K T~ ™~ - - - ‘
Bat_GND c223 c224 c598 599 c602 ‘
‘ 100.u 100.u 100n 1.5n 150p ‘
‘ Bat_GND R632 ‘
‘ sH3 Bat_GND o ‘
‘ _ SHIELD _ AN \
\ N/ \
‘ [ V4 \
‘ |~ Bat_GND ‘
} Bat_GND ‘
N |
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MOSCAD-M Main Board

SHIFT_REGISTER + LED’S

V_Normal
FCNG6088A | y
18 c370 5
Q Bat_GND 100.n vccC us7
PWR_GND
GND
¢ 3
LDC > —
Bat_GND
- TC7SHO8F R1184
1 0.
4
2 /
CPU_LED N.C.
R1410 R1416
™M 51K
R1415
V_Normal 100K uar var
:7 u47 MC74HC02A MCT4HCOZA R1053
MC74HC02A 2 1 a0
Bat_GND Bat_GND 5 l 13 :
C367 Bat_GND 4 3 12
R1417 100.n 6
51K X
16
15
Bat_GND 11 vee Q© 1 CPU_LED R1040 820. R718 —
Clock D - CLK.S Q1 - R735 c341
h > = 2|2 R10%9 820, 510.K 51K 10u
Latc| :
= | Q 3 R1038 820.
EN_OE 3
10 - Q 4 R1037 820.
RESET Q4
u43 5 R1036 820.
5
mcrarcsesa 2 [6 R1035 820.
Q6
7
Q7
) 14 9
Spi_in
[ > SERIN - SEROUT L\M/J D57 58 D59 D60 D61 D62 D63
GND
- R1034 XZ\,\\:« XZ\;}\ XZ\,\:&A XZ\;}\ XZ\,\QA Y ¥
820.
9] 9] 9] 9] o 9] 9]
x x x x x x x V_Normal
n n n n n n n
a a a a a a a :7
B B B B B B B
2 2 2 2 2 2 2
8 8 8 8 8 8 8
Bat_GND 4 4 4 4 4 4 4
g g g g g g g uer
MC74HC02A C606
8 100.n
‘ 10
V_Normal — 1
C368 *:7 Bat_GND  Bat_GND Bat_GND Bat_GND Bat_GND Bat_GND Bat_GND 9 u47
100 14 PWR_GND
vce
Bat_GND
16 GND
vce 15 R1048 820. 7
Qo
Bat_GND 11 1 R1047 820.
CLK_S Q1L
12 2 R1046 820.
CLK_L Q2
13 3 R1045 820.
EN_OE 3
I | ¢ Q 2 R1044 820. N/
RESET Q4
ua4 o5 5 R1043 820.
MC74HC595A 6 R1042 820. Bat_GND sat GND
6 a
Q 7 R1041 820. -
Q7
14 9
SERIN  SEROUT D49 D50 D51 D52 D53 D54 D55 D56
GND
; Y Y Y Y Y Y Y Y
TR TR TN A S W N
o e %) g %) @ %) %
] 4] & 4] ] 2 ] 3 73D02962C89-0
3 5 3 5 3 g 3 3
2 g 2 g 2 9 ] @
8 ? 8 ? 8 a 8 & SHEET 23 OF 23
: 2 ; ] ; ¥4 : a
A 7 A 7 4 5 %
Bat_GND o < o < o [N
4 4 4 4
Bat_GND Bat GND  Bat GND  Bat_GND Bat_GND Bat_ GND  Bat_GND Bat_GND
V_Normal
C369 :7
100.n
16
vce NE R1052 820.
Bat_GND 1 QF R1051 820.
CLK_S 1
12 - Q 2 R1050 820.
CLK_L 2
13 - Q 3 R1049 820.
T EnoE @
RESET s N5 D45 D46 D47 D48
Q5 f—
MC74HC595A 6
61—
ol 1 TR T R
14 e
SERIN  SEROUT |—
g
GND @ e o o
8 El @ & &
S Il a1 it
o 2 ) 3
A S 3 3
a v @ ™
3 2 it it
¥ ¢ ¢
Bat_GND Bat_GND Bat_GND Bat_GND

Bat_GND

¥

N

D64
KPL-3015LSRC

%4

Bat_GND



CONTROL(1:11) >

D(0:15) >

PGO >

A(1:21) >

V_KeepAlive V_KeepAlive K7
R790
0 |
V_KeepAlive R791
K7 0.
PLACE ONLY WHEN USING INTEL FLASH PLACE ONLY WHEN USING INTEL FLASH Q5| %
£ 38
R1458
2 >>0
470K ———— ] EN_CE
\ 10 11
\ WE
PLACE ONLY WHEN USING INTEL FLASH 3 B oe
4 12
RP
vvel 14 Us1 29
wp DO |-
31
TE28F800C3T D1|—
R789 1 25 33
0 AO D2 |—
) 2 24 35
Al D3|
3 23 38
A2 D4 |—
4 2 40
A3 D5 [———
5 21 22
A4 D6 [———
6 20 a4
A5 D7 |—
7 19 30
A6 D8 [—
8 18 32
A7 D9 [——
NE) 8 34
A8 D10 |——
\_ 10 7 36
A9 D11 |—
11 6 39
A10 D12 |—
12 5 2
All D13 |—
13 4 43
Al12 D14 |—
14 3 45
A13 D15_AL* [——
15 2 -
Al4
16 1
Al5
N\ 17 48
Al6
18 17
A7
19 16
Al8
20 15
A19
21 10
A20
9
A21
[a] [a]
z P4
[ o
© ~
R787 R1402 Q N
, 0. o.
\ CSA0
SGND
R788
\9 PBO_CSBO 0.
R793
0.

PB1_CSB1




100n —
SGND

R1165 47 0 /
R1175 a7 1 /
R1176 47 2 /
R1172 47 3 /
R1171 47 4 /
R1170 47 5 /
R1160 47 6 /
R1164 a7 7 /
R1163 47 8 /
R1161 47 9 /
R1159 47 10 /
R1168 47 1 /
R1167 47 12

R1169 47 13 /
R1162 47 14 /
R1166 47 15

V_KeepAlive
C577
K7 100n
SGND
U55
L8| KMB16FU2010AZI
83
. 1 Al > 9
LB
N\ 2 B2 B6 R1326 47 0/
uB 101
B5 C5 R1327 a7 1/
EN_CS 102
- C6 R1332 47 2
103
3 A2 D5 R1333 47 3/
EN_OE 104
10 G5 - E5 R1334 a7 4/
EN_WE 105
- F5 R1335 a7 5/
106
1 A3 F6 R1328 a7 6/
— A0 107
\ 2 A4 G6 R1329 47 7/
Al 108 /
AN 3 A5 A2 109 B1 R1330 a7 8 V_KeepAlive
AN 4 B3 C1 R1331 47 9/
3 A3 1010 V/
5 B4 c2 R1336 a7 10/
A4 1011
\ 6 C3 D2 R1337 47 ll/
A5 1012
N 7 C4 E2 R1338 47 12/ N.C.
A6 1013
\ 8 D4 F2 R1339 a7 13/ R1189
A7 1014
9 H2 F1 R1324 47 14/ 10K
A8 1015
10 H3 A9 1016 Gl R1325 47 15 Connect for big RAM
11 H4
A10
12 H5 A6
13 G3 AlL NC1 D3 R1320 N.C. 47 18 N.C. both for gmall RAM
Al12 NC2
14 G4 E3 R1192 0. R1188
A13 NC3
15 F3 G2 10K
Al4 NC4 — C. 19
16 F4 H1 R1321 a7 N.C.
7 B4 A15 B NC5 e
A16 2 B Nes— N.C.
> >
— j When using small RAM - N.C.
o|w
SGND - B
I SGND SGND

A(1:21)

V_KeepAlive

NV

U36
©
T 18| Kme16FU20
H
8o
.1 Al > 8
LB
N\ 2 B2 B6
uB 101 f——
B5 cs
EN_CS 102 |——
- c6
103 [——
3 A2 D5
EN_OE 104 |——
10 Gs | - E5
EN_WE 105 |——
- F5
106 [——
1 A3 F6
—— " 1{hro 107 |——
N\ 2 A4 G6
Al 108 |——
K A5 B1
A2 109 |——
N\ 4 B3 c1
A3 1010 |——
\_ 5 B4 c2
A4 1011 |——
N\ 6 c3 D2
A5 1012 [——
N 7 c4 E2
A6 1013 |——
. 8 D4 F2
A7 1014 |——
9 H2 F1
A8 1015 |——
10 H3 Gl
A9 1016 |——
11 H4
A10
12 H5 A6
AlL NC1 | ——
13 G3 D3
A2 NC2 |——
14 G4 E3
A13 NC3 |——
15 F3 G2
Al4 NC4 |—
16 F4 HL
17 g |A o NS e
A16 B B Nee—
> >

" D1
E6




MEMORY

1.2

C204
100n
SGND
10AZI B
R518 47 0 /
R519 47 1 /
R536 47 2
R537 47 3 /
R538 47 4 /
R539 47 5 /
R520 47 6 /
R521 47 7 /
8
R522 47 / V_KeepAlive
R523 47 9 / K7
R540 47 10 /
R541 47 11 /
R542 47 12/ N.C.
R543 47 13 / R1191
R508 47 14 / 10K
15
R509 47 Connect for|big RAM
J R1322 N.C. 47 18 N.C. both for small RAM
R1193 0. R1190
10K
R1323 47 19 / N.C.
N.C.
When using small RAM
SGND SGND

73D02962C89-0

SHEET 3 OF 23
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FPGA+RADIO

FPGA

LED_ON <
Reset_B %
rts_B %
osc_on %
conb %
T ——

end_of_frame <
rx_spil_ready %

HDLC_EOF <
stop_at_tone %
stop_at_center %
cm <
spi2_cs_intrain %
spi2_cs_outtrain <
spil_sd_in %
spi1_clk %
spil_sd_out <
P
spi2_sd_in %
spi2_sd_out <
spizs ok >

ID(3:0)

V_KeepAlive
R726 R724 R722 R720
100.K 100.K 100.K 100.K
R727 R725 R723 R721
100.K 100.K 100.K 100.K

Bat_GND

LED_ON

Reset_B

rts

osc_on

conb

init

end_of_frame

rx_spil_ready

HDLC_EOF

stop_at_tone

stop_at_center

spi2_cs_intrain

spi2_cs_outtrain

spil_sd_in

spil_clk

spil_sd_out

spi2_sd_in

spi2_sd_out

spi2_s_clk

id(3:0)

di(15:13)

do_set(4:1)

do_set(8:5)

do_reset(4:1)

di(12:4)

do_bi(4:1)

do_bi(8:5)

ai_cont(6:1)

AGC_ON_B

DPSKB_COS

RXAB_RSSI

TX_FLOAT

TX_ATTENB

xmit

aged

ageu

adl_n

ad2_0

ad3_p

ad2_0_f

sqoutd

sqout

agcdc

agcuc

ptt

carrier_sq_b

mobat_csa

mobat_csb

mobat_csc

mobat_csd

rssi_sq_b

eye_out(7:0)

N



DO_DI_Filters

i

di_(15:13)

do_set_(4:1)

do_set_(8:5)

do_reset_(4:1)

di_(12:4)

do_bi_(4:1)

do_bi_(8:5)

ai_cont_(6:1)

di(15:13) p——— | di15i13)
do_set(4:1) ——D do_set(4:1)
do_set(8:5) _—D do_set(8:5)

do_reset(4:1) ——D do_reset(4:1)

di(12:4) "] dia24)
do_bi(4:1) < | do_bi(4:2)
do_bi(8:5) p——————< | do_bi(8:5)
ai_cont(6:1) _—D ai_cont(6:1)

AGC_ON_B_out

DPSKB_COS_out

AGC_ON_B_in

DPSKB_COS_in

RXAB_RSSI_out RXAB_RSSI_in
TX_FLOAT out TX_FLOAT_in
TX_ATTENB_out TX_ATTENB_in
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6 R1283 1K R1285 1K 6
7 R1281 1K R1286 1K 7
8 R1287 1.K R1288 1.K 8
C568 C567 C566 C569
100.p 100.p 100p ~ [ 100.p
SGND
ai_cont_(6:1) ai_cont(6:1)
1 R1290 1K R1292 1K 1
2 R1291 1K R1293 1K 2
3 R1289 1.K R1294 1.K 3
4 R1295 1.K R1296 1.K 4
5 R1297 1.K R1298 1K 5
6 R1299 1.K R1300 1K 6
—— 572 ——Cc571 ——C570 ——C573 ——C574 ——C575
100.p 100.p 100.p 100.p 100.p 100.p
73D02962C89-0
SHEET 12 OF 23




Moscad-M

8486418T01 P1
4 DO + 4 DO OC

Mrly_|

1
1 '—l
R975
/\ 300 /\
R971
300 R894 R898
1.8K 1.8K
RELG RELG
T 2
R972 R976
300 300
, @ - ; @ .
R895 R899
1.8K 1.8K
RELG RELG
3 3
R973 Q90 R977 Qo4
300 300
’ @ y @
R896 R900
1.8K 1.8K
RELG RELG
4 4
91 R978
R974 Q
300 300
/ @ : @ -
R897 R901
1.8K 1.8K
RELG RELG
V_DO  V_Normal
\V4 Set_Relay(4:1) :
Set_CPU(4:1) Reset_CPU(4:1)
BLV
A R841
A R1397 R1398 o
Relay_bk(4:1)
10 0 N.C. <
N.C.
_Normal L30 L RELV
K7 220UH $
vz33 NFMBIR “_~ FL2
1 0] 2
— 56V
+
e + ——— Ca9 —— C589 — —
_— R N.C. — — ™ 10 T~ TN
a2 ca0 100NF u
T~ T~ T~ T~ C590 €430
100NF 1UF c426 ]
c411
L29 220UH | 100N NFM6IR |~ FL3 10.u 100NF
1UF
vz34 —
W 5.6V R1463 R1464
:; 0 0 0
Jue BI_GND
Bat_GND N R840
N.C. RELG RELG

Bat_GND

V_DO_GND



digital output

k@:1) <

Set_Mrly(4:1)

Reset_Mrly(4:1)

Mrly_bk(4:1)

Set_Mrly(4:1)

Reset_Mrly(4:1)

MOSCAD-M Main Board

PPTC 30V max / 0.5A hold / 1A trip

FCNG0O88A

Bl vV R742
10K
D68 F2
~ P22
) P F1_NO
R728
Q99 5 VOLTAGE
100K
‘ — AMP
. S ?S VR4T
R757 30
R960
300 470K
Blv R743
10K -
F1_F2_GND
D69 F3
[\ P21
1 ] F2_NO
R729
100
100K @ D VOLTAGE
U]
K— AMP
N Yy VR4S
R758 30
R961
300
470K
F1_F2_GND
Bl vV R744
10K 4
VOLTAGE
70 AMP
N\ P3-9
>t % o O
R730
100K D
Q101
K
3 [ Yy VR49
30
R759 R962
300 470K
8l v R745 F3_F4_GND
10K
p71 F5
~ P3-8
D 5= F4NO
R731 \—’—1
VOLTAGE
100K Q102
D AMP
K
4 = VRS50
? 30
R760 R963 A
300 470K
P3-10
— F1_F2_GND
10 -
7 F3_F4_GND =
= F1_F2_GND
GND of Main VIN
P3-7
F3_F4_GND
- 73D02962C89-0
F3_F4_GND
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Digital _output 1-4

Mrly_bk(4:1)
1
2 Mrly_bk_1
3 Mrly_bk_2
7 Mrly_bk_3 ’J—‘
1
Mrly_bk_4 <
N
N
[a]
RELV
Relay2 K1
EE2_3TNU_L
1|1 12]12 Set_2
AN
(+) (=)
S
ch_gnd_1
R823 61 oD “‘ R821 100K ch_gnd_: 3|3 10| 10
100K ‘
R820 100K 4la 9|9
Mrly_bk_2 ‘
e R822 10k ch_vec 1 5|5 g8
BILV = b ¢
cas57
51PF _
6 (+) R -)7 Reset_2
s \AANAY 7
Bat_GND
Al [
™ vza1
073 AV
A N vzao vza2
/77 D74
pgnd L1
I~
RELV
K2
Relay1 EE2 3TNU_L
1|1 12|12 Set_1
AN
(+) (=)
S
‘ R1448 100K 3|3 10{10
BI_GND | ‘ ‘
R824 100K 414 919
Mrly_bk_1
R&25 L cas8 R1450 10K 5|5 8|8
100K BLV >
51PF - > ¢
sl () R [l Reset_1
5 \ANL 7
Bat_GND
L1
I~ VZ38
D75
A Y vzar vz39
pgnd
Reset_Mrly(4:1) % 1
2
3
4

Set_Mrly(4:1) %

Mw|N| e




P2-10
10

B_COMM

K2_NO

A_COMM

K1_NO

1
il

D76
RELV
Relay4 K3
EE2 3TNU_L
Set_4 1 12|12
AN
(+) (=)
S
‘ R829 100k ch_gnd_2 3 10|10
BLGND\“
Mrly_bk_4
R828 100K 4 o9
R826
R830 10K ch_vecc_2 5 gls
100K B b ¢
€459 BILV
51PF -
Reset_4 (+) R (7
6 NANAY 7
Bat_GND
m Vvz4a5
o77 AV vz
AV v
D78
RELV
V<7 / ; ;;7 1
pgnd [
Relay3 K4
EE2_3TNU_L
Set 3 1 12]12
AN
(+) (=)
S
‘ R1449 100K 3 10|10
BLGND\“
Mrly_bk_3
R831 100K 4 9|9
Re27 L C460 R1451 10K 5 8|8
100K [N
51PF = > ¢
BIV
Reset_3 +) R (D7
6 \ANY 7
Bat_GND

&y Vz43

VzZ46

pgnd

Vz44




MOSCAD-M Main Board

P2-3

3
P2-4
4
—
36
P25
5
P2-6
6
L

73D02962C89-0
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K4_NO

C_COMM

K3_NO

FCNG6088A



MOSCAD-M Main Board

FCNG60O88A

Digital Inputs

DI_IN(12:4)

<

V_Normal

P47
L8
7
R779 R651 R650
c 1 910
Qoo 430 910
R1376
100K \ R767 VRS6 —— ca20
620 SMB5918 20NE
9 cals )
out E —‘ N
V_Normal com8_10
R1377
10K Bat_GND
P4-6
5 Do
9 J 780 R653 R652
c 910 910
out oo [A[ N 430
R1378 : can
100K \ R768 T~
620 VRS? 220NF
B caf2 SMB5918
out IN
2
V_Normal sat GO com8_10
at_(
P45
DI_10
s R781 R655 R654
C oo A 430 B 910 910
R1380 T~ 422
100K \ R769 1 220NF
i e 620 VRS8 coms_10
E
out N SMB5918
2 P4-4
comg_10
2
V_Normal
Bat_GND
P4-3
Q110 D11
2 J R782 R657 R656
ot 1€ AN 430 : 910 910
1
\ R770 VRS9 Counter 1
620
ouT 11 ol , SMB5918
E N
R1385 comi1_12
K R1383
3K
Bat_GND
Bat_GND
V_Normal
css1 R1382 Pa-2 o 12
P 1
100p 20K © Q110 J R783 R659 R658
12 out c AN 430 1 910 910
R771 VR60
Counter 2
\ 620 SMB5918 ounter
/_\ 9 cal8
Qo7 E Sor E N 2 comill_12
\/ R1386 P
1K comi1_12
R1384 1
3K
Bat_GND Bat_GND



33.vce

P36
- S= D1
DI_IN(3:1) Q108
C‘_. . R774 R641 R640
c 4w 430 1 910 910
R1362
VR61 L cats
10K R762 —=
SMB5918 220NF
620
15 cal2 )
out E —‘ N
33 vee ! 13
P35
- DI2
5
3 R775 R643 R642
¢ Al N 430 1 910 910
R1364
VRS2 _l cas
10K R763
SMB5918 <[ > 220NF
620
13 cal4 )
out E —‘ N
33 vee . 13
Bat_GND
P34
Q108 o 2 DI_3
J R776 ) 645 R644.
¢ AN 430 910 910
R1366
LS R764 VRS3 1 car
620 T 220NF
SMB5918 —————————>com13
11 cAl 6
out E N 2
T com1_3 P33
V_Normal - com1_3
Bat_GND
P32
Q108 ? 7= DlLa
J R777 R647 R646
C T+ 430 1 910 910
R1368
100K Fres VRS4 o ome
\ 620 ™ 220NF
N cals s SMB5918
out E —‘ N
V_Normal - 7
P31
Q109 o T DI_5
J R778 R649 R648
1
AN 430 910 910
R1370
100K \ R766 VRS5 ca19
620 220NF
5 cal2 ) SMB5918
out E N
- 7
V_Normal
1371 Bat_GND
P4-10
0 DL6
Q109 10
R784 Re61 R660
C 1
AN 430 910 910
R1372 VR62 caz3
100K \ R AT~
SMB5918 220NF
13 cal4 620
out E —‘ N 2
V_Normal - 7
R1373
10K Bat_GND
P49
Q109 o DI_7
J R785 RE63 R662 9
c 4w 430 1 VRe3 510 910
R1374
100K \\ R773 SMB5918 —— ca — S comar
220NF
620
1 cal 6 )
out E —‘ N
P48
- com4_7
Bat_GND

73D02962C89-0
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SOLID_STATE
OUTPUT

R444
18K
R
f\ 1K
. ;H)
R113 R120
One amplifier in each package 51K 30K
uso —— con2
MC331710 —_
100 R119
R125 30K
20K 6
cs87
3300
RiaL o oz }
10K [ 1000
R115
R114 51K
R155 RI6T
300 s1K 10K
1 4
np_solid1 > Q81
- A COj
2 3
CA E
Bat_GND
R445
18K
Q2
RI16 R122
51K 30K
ust c273
MC331710 T 1om i
R126 30K
20K 6
cs88
3300
R132 — cms R117 Q111 |
T 51K |
10K 100.n
R118
R156 51K
200 Q82 RO66
10K

1 4
Inp_solid2 > 7 0

CA E

Bat_GND



P18
wet_veel
8
R33
1
160
Us3
trans_60v
—
> Q64
—
RO70
47K
P17
out_veel
7
P16
out_gnd1
5 _g
P15
wet_vee2
5
R34
1
R161
1K
AM—————————— .
Us4
trans_60v
2
Q65
—
>
—
R969
47K
P14
out_vee2
2
P13
out_gnd2
3 _g

73D02962C89-0
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M -M
oscad MOSCAD-M Main Board

Uarts FCN6088A

3.3.vce
C596
100.n
usg
Bat_GND 5 TC7S14F
vce
2 4
1T forceonl
1
NC
GND
3
Bat_GND
UART 1
\V4 c329
100.n
us6
C328
MAX3243EEAI TooNE
c325 ‘ /
100NF vce Bat_GND ‘ \
28
c1+
24 27 c327
c1- v+ [
C326 100NF
100NF ~ i e, ME Y
+ .
2 c2 / ‘ Bat_GND
14
P_TXD1 > | TN Ti0UT [ > TXD1
P_RTS1 > =l ™N T20UT [ > RTS1
T3IN T30UT > Vuserl
3.3.vce
20
— R20UTB
Bat_GND 19 4
P_cTst < 18| R1OUT RN = < cTs1
P_RXD1 < 7| R2oVT R2IN RXD1
— R30UT R3IN
16 7
—{ RaouUT R4IN |——
R964 R1456 15 8
0 — RsOUT R5IN [——#
100.K
23
forceonl 2 FORCEON
> FORCEOFF_
21
INVALID
shut_off_1
z
R639 R638 ©
&
o. 0.
N.C.
Valid_wakeup_1 <
Bat_GND




RS485B_RS232

PORT_2-User Port

33.vce
€330
100.n
us4
Bat_GND
e MAX3483EESA
1 vee
21%° 7
RE. B RX|TX_LO
3 6
ek A RX|TX_HI
DI
GND
5
33_vce
cs12 \
100.n
}f A Bat_GND
5
vee
3.3_vCC Bat_GND
2 4
IT forceon2
1
NC [—
R965 GND
100K 3 Usa
TC7S14F UART_2
Bat_GND
33_vce
V4 cas
‘ ‘ 100.n
‘ ‘ > Vuser2
€323
€320 26 4{ 100NF
100NF vee Bat_GND
28
c1+
24 27 c322
c1- uss v
100NF
1| MAxs24zEEAI s N 4|:> TXD2
2 c321 .
P_TXD2 % 212 v 71 Bat_GND
100NF co- — > ris2
P_RTS2 u 0
=™ TI0UT [
POTR2 [ > ] 2N T20UT [ ’—D DTR2
T3IN T30UT
P_CTS2 < 2 cTs2
<o ReouTB B
15| RiouT RIN| r@ RXD2
P_RXD2 < R20UT R2IN
17 6
p_CD2 < 5] R3ouT RaIN |- < cp2
—{ raout RA4IN
R1457 15 8
—{rsout RSIN |———=
0
23
forceon2 22| FORCEON 73D02962C89-0
7| FORCEOFF_
0- forced off INVALID SHEET 19 OF 23
1- shutdown mode GND
R637 25
0.

Valid_wakeup_2 <

Bat_GND



MOSCAD-M Main Board
FCN608SA

Current Protection

4A Slow Blow Fuse

Main Power Su

R207
0.04

]

= 0.6V/@3A
P1-10
Main+
10
VOLTAGE
1 1 1 1
AMP Shottky 40V Reverse Vol
R1186
Reverse Voltage Protection .
2 2 2 2 2 1 T
g C268 C292
=y [S[5 ue7 vz1 VZ29
2
5 trans_60v var_60 trans_60v var_60 ZX D80 100.n 100p
®
= In of 9-30V
E
&
= P1-9
Main-
9
1 1 R208
0.04
ES E4 E3 E2
2 ues 2 ues 57R0L 57R0L 57R01 57R01
trans_60v var 60
P1-2 -
PGND
2
o.n o.n o.n o.n
P1-1
PGND ————
1
Vdet
PPTC 0.2A Hold / 0.4A trip current
6 Vdss=60V Zx
J14-1 Vbat Vi
1 Bat_4.5V in Q70 e
VOLTAGE 3.9n
Header of two pins
AMP In of 45V_Bat I g g
J14-2 BGND J‘
BGND —
2 R355
100.K —L ce14
39 Bat,
5V_PF Bat_Monitor
3.3_Alive 3.3_Alive
R362
51.K :;
X I R405
Vin
:7 + R385 0.
In the case of open-collector
Histeresis ~0.5! C607 604 10k
R1444 Q14
1lu 100.n N.C.
R1466 301K R364
49.9K N.C. 51K Vin
Loun V
R328
im
R363
R335 VR64 s1k
100K 12 R334
100K .
5 + Cs3¢
R1443 1u
51.1K vee
3
IN_P
1
ouT Bat_GND R1468
IN_N_REF
Power Failed below 5V 60.4K
VEE 12
Histeresis VRE5
‘ A
u26 Vthr=~9.25V
— C262 R309 — C605 MAX917EUK Vihi==8.75v
1n 40.2K 10.n
R310
51.1K
Bat_GND _ 1 c263 R322
Internal Ref. T 1n 26.1K
1.245v




ply

Q71

]
I

—

i
A

—
[

Vdss=60V

Over_Voltage Protection (30V max)

Bat_GND

C261
f— R129
s 10K
R108
100K
R130
10K
R109
100K
Vdet
R586
22K
R329 8 —
100K
9
45V +
When Vbat=3.5V R1392
POS
82.5K
u60
LM4041CIM3
R1442 R1467
NEG 127K ™
3
Bat_GND Bat_GND Bat_GND
3.3_Alive
3.3_Alive
C239
In the case of open-collector
100.n
D81
>| & R327
im
N.C.
R585
301K
N.C.
uss 10uA
5 MAX917EUK
vce
3
IN_P
1
out
4
IN_N_REF
VEE
2
C255 Internal Ref.
100 1.245V

VFloat V_Radio V_DO 5V
PS_Radio
vin VFloat
V_Radio
SD_VFloat m SD_VFloat
V_DO
SD_Radio [ __>———sD_Radio 5v
3.3 vce V_Normal 3.3_Alive
Filter
) PS_33_3V N.C V_KeepAlive
vin R201 Coo
5V_PF>——1 5y pF
KeepAlive O 220
L4
SD_V_Normal > sp_v_Normal
C240 + c12 + ci13 C241
5V S>——— V_Normal _ Py ey _
Bat_4.5V Bat_4.5V ! 100.n 10u T~ 10u 100.n
BGND 3>————
BGND 5 220
3.3.vee 3 O !
N.C.
R200 SGND
Bat_GND 0.
Vdet
u27
6 3 LP2901D
vdet 3.3.vce - I
% ==
+ 12
R337
u27
LP2901D
3 N/
T
Low_bat
12
Vdet
When Battery(4.5V) less than 3.9 §7
It'll be "0"
v Vdet Vdet +
:7 K7 3.3.vce
Cc31 C230 K7
1u 100.n
R331 R332
302K 302K R339
Laa . 100K
2.2u
10 3 LP2901D
PWML > 'aagg! " 1
~10.8% of Vdet ul 4 > 1
12
3.3.vce
C608 K7
1u
— C265 Vvdet
in K7 R340
100.K
. u27
~9.3% of Vdet 4 3 LP2001D
+ 2
s 2 [ >e
12
[> ov PE . €264 R320 R319 When PWM between the levels
- T 1n 40.2K 47.5K \/
L1&L2=1
73D02962C89-0

Y%

V

\YARRRVA

for 10V the accuracy is 150mV
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MOSCAD-M Malin
FCN6088SA

Board

5V

My

C34

out
NC1
NC2

Lo o]

u12
MC78LO5AB

GND4
GND3
GND2
GND1

4

Radio_GND
SD_Radio >
3.3 Alive
[E—
< Q120
SD_VFloat
R1412
™ R1432
7.5K R40
0.
Bat_GND Bat_GND
FL1
. 1 FMBOR 2
in > IN out
GND
3 DNP
p— p— p— — + +
s A e "L "L "l
cs4 [SEE c112 c113 Z 23 . cs82 . 583 . Cs584
100n Lin 470p 120p 100.u 100.u 100.u
R209
0.04
w

NV

VFloat_GND

Power supply for Radio .




to External Radio

73D02962C89-0
SHEET 21 OF 23

J15-1 3152
V Radio Header 2-pins
RV6
h Rds(on) =~30mOHM v_bo VFloat
< 0 0
R356
0.33u
100.K
R210 0.04
For 5V Relay opftion
w cs8
R365
+
0.1u
Radio_GND VFloat_GND_F s1k }
u1L N.C.
1
Q25 MC33267D2TR4
/\ N.C. vee
Ui RESET [—
R367 \J ouTPUT .
51K DELAY N.C.
c227
R366 ,j GND +
51K 100.u T~ 3
R202 NC. c228
e o N.C. 1u
D8 ‘
V_DO_GND VFloat_GND
SH1 L1 ‘ /_DO ¢ _
™~ Bat_GND
-~ SHIELD ‘ R795
AN e ‘ R794 o
0 N.C. N.C.
R cr7
15n —L cet ‘
B -1 E7 E8
330,
" } 57R01 57R0L
N.C.
L1
10u ‘ R85 0
VFloat_GND —— ‘
VFloat_GND 1 R1
sense. ‘ L2
ve 100
R35 ‘
BOOST ) ‘ - -
VIN SINC_SHDN_ Jo—— 27.4K
Vsw ; ‘ +
FB_SENSE* ‘ p— p— p— o p— p— p— p— _—
GND u24 sense_f2 ‘ C104 c80 C106 ci1 c78 C103 c72 C60 C128
2 ‘ 120.p 470p 39.p 2200 |1n 10.n 100.n 1u 100.p
+ + LT13741HVIR
— — ]
— R37 —
c8 c7 - T~ ‘
22u 22u NEG C129 12K c6 ‘
C 100.p
: VFloat_GND
Zg Dps1 100u ‘ _
POS ‘
‘ Switching Freq=500Khz E9
57R01
‘ Without Jumper Vout = 8V
‘ P11-1 N.C.
sense_R1 ‘
R796
R318 49.9K ‘
i P11-2 0
Vout =6V
‘ VFloat_GND_F
‘ R1=R2(Vout-2.42)
P11-3
| 2.42
R587 76.8K |
i P11-4
Vout = 6.5V ‘
} P115
‘ Jumper
R333 324K ‘
‘ P11-6
Vout = 7.5V
} Jumper chooses the demanded VFloat
} P11-8
sense_R2 ‘
R583 61.9K \
P11.7
Vout =9V }
‘ P11-9
R321 40.2K |
i P11-10
Vout = 9.6V ‘



MOSCAD-M Main Board
FCNG6088A

Power Supply

placed for lithium battery

I

Bat_GND

R1465 A A A 0
Protection for LDO
D30
L1
I~
Schottky
u32
MC78LC30NTR
2
Bat_4.5V > INPUT OPUT
— NC1 GND NC2
-
R893
10K
L D29
R , N
Protection for LDO Ca44 Ra1 XZ
ES\ 100.n o .
VR7
9.1
BGND >
Vin > ‘ YL
‘ L46
‘ 1.2u
‘ + +
| - - - - -
‘ €601 C600 c9 C10 C246
‘ 150p 150 10u 10u 100.n
| > SV._PF_ \V4 +
‘ Bat_GND Bat_GND Bat_GND Bat_GND ™ -1
3.3_Alive R148a oo @ c14 C597
‘ K7 0 O 0 =z 47u 100n
‘ o 0 s
co2 100.n > 2
‘ ) Frequency 250kHz 1 En] 16
High - Shut-Down Max Ch d to 6V 2 cosc TG
‘ ax_Charged to - RUN_SS
R386 10K 0267‘ ‘ 68p 3 15
‘ 5 ITH BOOST
Low - Normal I 4
| vee C282 | 100p 5| 5@ 14
‘ Bat_GND o056 e C266 ‘ n ‘ ‘ 3 VOSENSE sSw
| 2 4 X - Normal(Run) < —_1 | 7 SENSEP 11
5V_PF > i IT coa3 c207 SENSEN BG
N.C.
o o
u22 100.n 43p = =
\ eno NI 5 8
TC7S14F
‘ 3 RA440 R uss
‘ < ; R1485
Quiescent Curfent ~1uA M o LTC14351S
} Bat_GND
‘ Bat_GND
‘ Bat_GND
‘ SH3
‘ _ SHIELD _
\ N
‘ =T
‘ -l
|



)ly O

f 3.3V

73D02962C89-0

R402 0
10K
e CPU,FPGA,RAM,Flash Watch_Dog KeepAlive
DN
5 > >
D28
Schottky NC
placed for lithium battery
+ +
—1 - - R1474
c. I —_ . .
€245 c225 c226
Schottky 100.n 100.u 100.u
R354
510K
Bi-Directional Switch
Q87
R414
Bat_GND Bat_GND
o G1 dia
Bat_GND 33 vee
D1 18 >
R1473
R410 o
R1459 G2 doa o
470
D83 055
AN V_Normal
D2 28
R369 >
100K J é l
/\ Q33 3.3 Alive i Leds ,gls Expansion
\/ R357
5V_PF_
100.K
- 90mOHM@3.3V
‘ —L— cs91 R368 u70 b ~
T TCTSZ32FU Q <
‘ 4.7u 51K E g R1470
3.3.vCC €620 R1396
‘ 5 100n K
‘ GND vee 200
>
| 5
L Bat_GND 3 Bat_GND
D65 | R1414 2 Q121
‘ 300K
34
SD_V_Normal Q —
Bat_GND <
\ [ > ]
R371
| - R370 R1471
R1469
L——————————————‘ N.C 51K 300
Q73 R1401 L42 SIK N.C
R205 } 0 150
[
‘ 4 c617 €616 0.04 |
e ANAN ; ;
150 100n ‘ Bat_GND  Bat_GND Bat_GND Bat_GND
_—_———————
Bat GND Bat GND R206 Vo0=1.19(1+75/45.3)=3.1602V
- - 0.04 ‘
2288 |
L2 |
150
| R66 ‘
c76 100.n il
| 75K ‘
I c332
10n \
- ‘
[
J = Q73 ZX D32 ‘
] + + \
R71 1 1 L L L
45.3K - ™ T . T ‘
c223 c224 c598 €599 Cc602 ‘
100.u 100.u 1000 150 150p ‘
R632 ‘
Bat_GND o. ‘
Bat_GND ‘
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MOSCAD-M Main Board

FCNG60O88A

LDC >

Clock l:>

Latch >

Spi_in l:>

V_Normal ‘ ‘
1 €370
Q Bat_GND 100.n
}7
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Printing Layout, Schematic, and Parts List

The PDF file for the RTU component includes the following views:

e layout
e schematic

e divided schematic for any page of the schematic which is too big
for printing on a letter size desktop printer

e parts list

To print part of the PDF file:

1.

3.
4.

Go to the desired view by clicking once on the appropriate bookmark (e.g. Parts List) on the
left side of the screen. If the item has a minus EI sign to its left, click on the sign to see
further items below.

The diagram or list you want to print may more cover than one page. To identify which pages
should be printed, note the page numbers (e.g. 4 of 11) at the bottom of the screen. Use the
scroll bar or the Page Down button on the keyboard to advance. If the bookmark on the left
side of the screen changes, then you have advanced too far and displayed the next sheet or
view.

=

Select the current page or range of page numbers to be printed (e.g. 4-5) and click on OK.

Press on the icon on the toolbar above the diagram to open the Print dialog box.

Warning: Printing the entire PDF file is NOT recommended, as some pages will probably not fit
your printer size.

Reconnecting a Divided Schematic

Pieces of a divided schematic can be reconnected as follows:

1.
2.

Line up the pages. If necessary, consult the schematic in the PDF.

Use tape to join of all parts of diagram as shown below.
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Parts List — Expansion Board - DESIGN: 8486067u01

FILE: fcn6110a

Reference Motorola Description
Symbol Part No.

C1-2 2311049A34 CAPP 0.33u
C3-16 2311049A19 CAPP 10u
C17-36 2311049A07 CAPP lu
C37-39 2113743E20 CAP 100n
C40 2113743B21 CAP 220n
C41 2113741F25 CAP 1n
C42 2113741B69 CAP 100n
C46-47 2113741B69 CAP 100n
C48-49 2113743E20 CAP 100n
Cs1 2113743E20 CAP 100n
C52 2113741B69 CAP 100n
C53-64 2113743G25 CAP 3.3UF
C65-68 2113741D32 CAP 0.33UF
C69-71 2113741D28 CAP 220NF
C73-74 2113741B69 CAP 100NF
C76-80 2113743E20 CAP 100n
C82-84 2113743E20 CAP 100n
C86 2113743E20 CAP 100n
C88 2113743A23 CAP 220n
C89-92 2113743A19 CAP 100n
C93-96 2113743E20 CAP 100n
C97-98 2113741A25 CAP 1.5n
C99-100 2113741A21 CAP 1n
C105-111 2113740F44 CAP 51p
Cl113 2113740A79 CAP 1n
Cl14-115 2113740B37 CAP 33p
C158 2311049A19 CAPP 10u
C200 2113741B69 CAP 100n
C201-203 2113741F49 CAP 10n
C204-205 2113743E20 CAP 100n
C206 2113741B69 CAP 100n
C207 2311049A19 CAPP 10u
C208-211 2113741F27 CAP 1.2n
D1 5102806C06 IL205AT
D3 5102806C06 IL205AT
D4-16 4813833C09 MMBD914
D17-26 4808115L03 BAR43
DSI1-5 5102806C10 TLP112
El-11 8086971J01 SPARK GAP
J1 2880491L11 CONN P
K9-18 8080372102 LCAI110STR
L1 2462587V38 IDCTR 220n
P1-2 2886105001 NO DESC
P7-10 2880001R02 CONN P
Q1-2 4813824A21 MMBT2907A
Q3-9 4813824A17 MMBT3906
Q11 4813824A17 MMBT3906
Q12-27 4813824A10 MMBT3904
Q29 4813824A10 MMBT3904




Q30-31 4813824A06 MMBTAI3
Q32-33 4813823A29 MGSF3441VT1
Q34 4813823A07 2N7002
Q35-36 4813821A49 MTD2955VT4
Q37-38 4802393L39 S14542DY
Q39-44 4813824A10 NPN_3904L
Q45 5102806C02 TIL196B
R1-6 0683962T72 RES 910
R9 0683962125 RES 10
R10-11 0662057C01 RES 0
R12 0611079K15 RES_14K
R13-16 0611077G09 RES_15K
R17-18 0611077B03 RES_15K
R23 0662057A73 RES_10K
R24-25 0611077A98 RES_10K
R26-27 0611077A90 RES 4.7K
R28-30 0611077A69 RES 620
R32-34 0611077A65 RES 430
R36 0611077A38 RES 33
R37-44 0683962T42 RES 51
R45 0662057G64 RES_IM
R46-49 0662057D48 RES_IM
R50-54 0662057D24 RES 100K
R55-60 0662057D17 RES 51K
R61-66 0662057D07 RES 20K
R67 0662057A73 RES_10K
R68-85 0662057C99 RES_10K
R87-89 0662057C99 RES_10K
R90-96 0662057C86 RES 3K
R98 0662057C75 RES 1K
R99-104 0662057C65 RES 390
R105-112 0662057C58 RES 200
R113 0662057C27 RES 10
R115-116 0662057B47 RES 0
R117-126 0662057C01 RES 0
R135-139 0662057C01 RES 0
R141-142 0662057B47 RES 0
R164-169 0662057A97 RES 100K
R172 0662057A97 RES 100K
R177-179 0662057A97 RES 100K
R184-197 0662057A49 RES IK
R199 0662057A49 RES IK
R204-206 0662057A36 RES 300
R208-210 0662057A36 RES 300
R211-213 0662057A27 RES 120
R214 0611079K15 RES 14K
R215-216 0611079K17 RES 14.7K
R217-218 0611079K15 RES 14K
R219-227 0611079H10 RES 124
R228-239 0611079A97 RES 9.1K
R560-561 0611077A02 RES 1
R562 0662057A36 RES 300
R563-564 0611077A02 RES 1




RV1 4804645P05 VC121018J390
RV2 4804645P04 VC080526C580
RV3-4 0602811C01 VARIS

T1-2 2580323L01 XFMR

Ul 5102807C35 TLV2544IDR
U2-3 5186214713 REF192GS
U4-6 5113818A02 MC33272

U7-8 5113816A03 MC78L0SAB
U9-10 5113806A23 MC14069UB
Ul4 5113805A07 MC74HCI0
Ul8 5113805A01 MC74HCO00A
Ul19 5108444503 NM93C06

U20 5104944K04 TC7S14F

U21 5113806A09 4021 _MC14021
U22-23 5113820A02 LM2903

U24 5102807C34 MAXS550AEUA
U25 5104931K05 TCTSZ32FU
U26 5104944K04 TC7S14F

VR1 4813831A39 1SMB5936B
VR2 4813831A23 1SMB5925B
VR3 4813830A37 MMBZ5254B
VR4-6 4813831A14 ZENER _SMB5918
VR8-11 4813830A19 ZENER_MMBZ5236
VRI12 4813830G01 MMSZ4678T
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FCNG6110A SPLInterface
R564
J11 ) R157 n.c. 0.
T CS_SPI 3»——————————— CS_SPI AN_1_SPI
0.
R158 n.c.
VFloat SPITXD2 3——————————— SPITXD2 AN_2_SPI
P1
J1-2 4& R159  ANC 0.
3 - - SPICLK2 3>—————————— SPICLK2 AN_3_SPI
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R160 ¢ .
1 C206 c207 AN_4_SPI .
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— Voltage_OUT
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di(13) >———— DI13 AN_VREF_SPI
2
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R561 : VFloat
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1
V_Normal 4
—————F————= Ext_PS-
s Zx DO_SPI —————— DO_SPI AN_1 AN_L AVai
VFloat
3 5
R560 + — 1= ExtPS+
N €200 —— Ci158 AN_2 AN_2 AVee
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u PC3_LD33»————————————— SD_Al
J1-4 ————F————= PGND
4
AN_3 AN_3 Dvai 7
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- AN_4 AN_4
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J1-5 R199 1k CS_SPI
5 CS_sPI 9
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SPITXD2 DIN_AI
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- FCN6110A
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SDI . .
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Al Input Stage

<

Selected_input
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MOSCAD-M Expansion |
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R219
+ R13
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Dvao o 100n 1u
DIN_AO WV
n
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VPOS vout Vrefl «i - e
DGND1 3 5 5 27 Rv4 s
[E SHUT. TPL[— + 71 AY £
GND g
2 [n}
| css R87 P14
100.n 10K 4
External Ground
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MOSCAD-M Expansion Board
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Expansion Board
Digital Inputs

V_Normal
R164
100K
P1-10 ol 13
10 -
o Q45 R32 R2 R1
DI13 < o ouT c A IN 430 910 910
R165 oo
100K V\ R28 VR4 —
—L— c20: 620 g
- o SMB5918 220NF
CA
10n ouT E IN
V_Normal v = = coml13_15
R166
\/ Bat_GND
100K
Bat_GND P1-8 ol 14
a a . B
1 Q45 R33 R4 R3
DI14 < & ouT c A IN 430 910 910
R167 R29 VR5 o C70
| co02 100K v\ 620 SMB5918 ~ T~ 220NF
[ aon 1 CA
ouT E IN
V_Normal ) ) coml13_15
R168
\/ \./ Bat_GND
100K -
Bat_GND = a PLT— biis
X a a = B
“ Q45 R34 R6 R5
DI15 < o ouT c A IN 430 - 910 910
R169
R30 — c7n1
€203 100K v\ SMB5918 AT~
- 620 220NF com13_15
10n 13 CA
ouT E IN
P1-9
G G G com13_15
9
Bat_GND
Bat_GND
P1-6
Q45 PGND
16 6
out 1€ Al IN
15 CA
our —LE IN

73D02963C06-O
SHEET 5 0OF 8



Isolated Power Supply for Al

VFloat >

Visl

Q20

~J

Q37
N
D1A
G1
st D1B
s2
2 D2A
D28
P

MOSCAD-M Expansion Board
FCN6110A

> Avai

R51
100.K
R55
51.K
Q21
SD_AI > @ VAI
R57 :7
51.K R56
51.K
VAI
Bat_GND :7
VFloat_GND
R62 Q19
20K
Vis1 + co28 u22 R61
YV T~ 1 g LM2003 20.K
+ ’_L‘
= Il
vs L I
14 PWR_GND I~ 4 p12
c89 vee D9
100.n +
c27
GND 018 L
7 T 1u
R74
10.K
VFloat_GND VFloat_GND
D10
VFloat_GND
u22
g  LM2903
u9 u9 ) 7
MC14069UB MC14069UB MC14069UB
8 u 10 3 12 VFloat_GND
——c Vis1 Vis1
1.5n 7
a 13
R52 R73 D14
100.K 10.K ’—‘
DN
\_V"J
—~ Ci3
10u
u9 u9 u9
MC14069UB MC14069UB MC14069UB
1 2 3 4 6
R75
10.K
VFloat_GND
VFloat_GND VFloat_GND VFloat_GND

VFloat_GND

+
c29 us > Dvai
1u MC78L0OSAB
Schottky
VFloat_GND ouT +
‘ D Net — T c2%
2] —
D18 + + o o o g NC2 100n 1u
— o c2 22528
R - 0000
D1! 10u 0.33u 2[ =T
+
A o o oo
100 AD_GND
D17
m > AVee

VFloat_GND
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Isolated Power Supply for AO _
MOSCAD-M Expansion Board

FCNG6110A

Vis2

] &
— Il

R53
100.K

51.K

Q23 VAO

SD_AO >

51K
R59
51.K

g g

‘ ‘ 100.n
> AVao
VAo R76 R77
Bat_GND :7 10K 10K
V VAO > DVao
VFloat_GND :7 C30
Vis2 - 1u cé u7
:7 10u Schottky MC78LO5AB "
n65 s out +
u10 Q13 ) } . N N Ne1 | — — o o7
20K
14 PWR_GND + D22 G o o NC2|— 100n 1u
: o + e8¢
co1 vcc + R64 Q38 VFloat_GND D23 [CENURNUENT]
100.n ——c19 R10
20K N
GND T 2 8 DIA 0
1u - +
7 1 LA
11 i ™~ G1
=~ 4 D7 s1
D1B +
N/ D4
——ca
D24
VFloat_GND VFloat_GND vz ZX T 100 DA_GND DGNDL
f\ 12 LM2903 s
U G2 oA | ( I —
R79 n ‘ <l AVss
10K cs D21
D2B
P 10u
D5
VFloat_GND
u23
U0 U0 u10 6 8 LM2003
MC14069UB MC14069UB MC14069UB 7 73D02963C06-0
1 2 3 4 5 6 VFloat_GND SHEET 7 OF 8
VFloat_GND
— cos
1.5n
R54 R78 Vis2 Vis2 Vis2
100.K 10K \V4 \V4 \V4
VAO

R66 D16
20.K [P
=l
R106
u10 u10 u10 200. 4
MC14069UB MC14069UB MC14069UB —— 6
9 8 11 10 13 12 T
10u
ﬁ Q24 c11s o
\_/ 0P
R80
10.K
Float_GND VFloat_GND VFloat_GND

VFloat_GND

VFloat_GND

VFloat_ GND



MOSCAD-M Expansion Board

FCNG6110A

V_Normal

N

ca7
100n
u14
14 PWR_GND
vee V_Normal
GND \
C44 C75
7
100n l.u
> SPICLK2 N W
\/ \/ | IAN
Bat_GND Bat_GND
———> CS_SPI
Bat_GND 16 Bat_GND
15
vee Q0 > AN_1_SPI
11 1
SPICLK2 > L1 CLKs Qf; > AN_2_SPI
CLK_L 2 AN_3_SPI
B POk @ >
160 ENOE Q3 AN_4_SPI
Cs_sPI > —————| RESET 4, > AN_VREF_SPI
Uil o5 > AN_ZERO_SPI
MCT74HC595A . |8
Q6 7
1
14 QT
SPITXD2 > SERIN  SEROUT |—
GND
u14 8
MC74HC10
9
10 8
11 Bat_GND
13 V_Normal
1 12
V_Normal
2 N4 cs2
K7 ‘ ‘ 100n
U4 I
MC74HC10
u21
4021_MC14021
16
9 VDD
R172 R173 CS_SPIZ>—————————PL
V_Normal R174 R175 11 bs
V_Normal 100.K 100.K 100.K 100.K SPICLK2 10 o
V_Normal 7 PO
6
10 Vi e
V_Normal p2
4
o SET o R19 \/ w2
MC74HCT74A 10K b3 [ > | 2
u13 DI14 > P5 05
CLK Ql— }7 DI15 > 15 | pg o6 |22
n 5 c43
RESET
cas5 R21 100n vss
13 100n R20 10K | | R176 R177 R178 R179
Bat_GND N U13 8
10K 100.K 100.K 100.K 100.K
14| PWR_GND
N/ 4 VCC
Bat_GND V_Normal 5 SET
2 6 GND
u13 . i7 i7
Bat_GND MC74HC74A Bat_GND Bat_GND
CLK Qf%
RESET Y7 Y7
1 T Bat_GND Bat_GND

SPI Interface

Bat_GND

1 3
P7 orf—————— > po_spi
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MOSCAD-M Expansion Board

FCN6110A

SPI_Interface

R564
Ji-1
: ; cssPI>——— | cs.spi
Vhoat SPITXD2 35— SPITXD2
12 4l
2 SPICLK2 3> spicik2
R563 +
1 c206 c207
100n 10u
diay > pus
di(14) >————— DI14
VFloat_GND
o digs > | ous
1
V_Normal
113 N
3
R560 +
1 c200 —— cis8
100n T 100
Ji-4
4
Bat_GND
s R199 1K CS_SPI
cs_spl
5
J177 R184 1K
AN_1
! _-
J1-8 R185 1K
AN_2
8
S R186 1k CS_Culibration
9 PB6_TOUT_TIN
J1-10 R187 1K
AN_3
10 3
S R188 1K
AN_4
11 »
S R189 1K
AN_ZERO
12 .
s R190 1K
AN_VREF
13 g
S R211 120.
SPICLK2
14
e R212 120.
SPIRXD2
15
e R213 120.
SPITXD2
16
nc nc nc. ne.
R153 R154 R155 R156
0. o. 0. o.
L R191 1K »
di(13)
17
8 R192 1K
di(14)
18
29 R193 1K »
di(15)
19
J1-20 R194 1K SD_AI
PC3_LD3
20
2 R195 1K CS_Al
PM3
21
2 R196 1K SD_AO
PB3
22
J1-23 R197 1K Cs_AO
PM4
23
J1-24
FPGA_CPU_future
24
3125
25
1126
26
VFloat_GND via
MC74HC10
5
208 | | 2" . :
FCN 6110A SPIRXD2 3
c209| | 12n
FCN 6111A
210 | | 1.2n
FCN 6112A
211 | | 12n
FCN 6113A

R157 n.c. 0.
AN_1_SPI
R158 n.c. 0.
AN_2_SPI
R159 n.c. 0.
AN_3_SPI
R160 n.c. 0.
AN_4_SPI
R161 n.c. 0.
AN_VREF_SPI
R162 n.c. 0.
AN_ZERO_SPI
DO_SPI ——————————> DO_SPI AN_1
AN_2
AN_3
AN_4
AN_VREF
AN_ZERO
SPITXD2
SPICLK2
PM3
DOUT_AI
PM4
C204 V_Normal
100.n :7
SPICLK2
}7 u18
14 | PWR_GND
vce SPITXD2
GND
7

Bat_GND Bat_GND
CS_DO_AI
u18
MC74HCO0A
5
4
DOUT_Al
u18
MC74HCO0A
PB6_TOUT_TIN
1
DO_CAL
u1g
MC74HCO0A
CS_SPI
DO_SPI

CS_DO_Al &——



AN_VREF

AN_ZERO

DIN_AI

CLK_AI

cs_ Al

DOUT_Al

Analog_Inputs

Al Power Supply

Main_Expansion_Board

P1

Voltage_OUT

Current_OUT

Ext_PS -

Ext_PS +

PGND

D115

D114

GND_COMM

DI13

P2

PGND

COMm4

COoM3

COM2

COM1

10
PGND

V_Normal

V4
| cs6 | | 100.n

Avai AvVee Dvai
VFloat
Isolated_PS1
AVai
VFloat
AVee
PC3 ID33>———————————{SD Al
Dvai
AO Power Supply
AVao AVss DVao
VFloat
Isolated_PS2
AVao
VFloat
AVss
PB33»>—————————1 SD_AO
DVao
di(13) &———— DI13
di(14) &———— DI14
di(15) &———1 DIi5
C76
100.n
CS_Culibration
PB6_TOUT_TIN »—\—1
2
SPICLK2
Bat_GND 3
| 4
2 SPITXD2
——< PB6_TOUT_TIN
. DO_CAL
———< Cs_sPl

Analog_Output
—{cs_ Ao
—ICLK_AO
—IDIN_AO
V_Normal
u2s
TCTSZ32FU 5
vce
INA
1 ouTy z
INB
u18
MC74HCO0A

GND
JS

Bat_GND

vee 7
cs Ne [
SK NC1 f—
Bat_GND
DI u19 -
DO NM93C06
GND
5
73D02963C06-0O
SHEET 10OF 8
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Q9

V_Normal
R96
3K

ouT_Al <

ci11
[ —

Bat_GND
V_Normal
DIN_AI Q25
DS1
R562 TLP112
300. 6
1
3
Bat_GND
V_Normal
CLK_AI > \/ Q26
R205
300. bs2
TLP112
1
3
Bat_GND
V_Normal
CS_Al Q27
D3
R206 IL205AT
300.
1 8
ANODE NC2 |
2 7
3| CATODE  BASE [
—{ne coLL
4 5
—{nc1 EMI
Bat_GND

DGND

WV R22
10K
N.C.
f\ spo
“ \\4//
DS3 R23
TLP112 R204 10K
6 300.
1 Pull_bown
3 DGND
DGND
DVai
R93
3K
06 DVai
sDI
sDI . .
L l
c20 cr7
1u 100.n
AGND AGND
DGND
Internal Reference of ADC is 4V
tlv2544idr
1 — |16
spo cs
2 15
DVai sDI REFP
3 14
:7 SCLK REFM ———
TPL 4 — 13
EOC_INT FS
TP_SMD_60X60 5 vee PWDN 12
6 11
Al A0 GND
7 —— |10
AL CSTART
8 9
A2 A3
R94 N.C.
3K
R114
0
6 Q7
SCLK R115
5 0 R116 RI
R83 —L— c109 0 0
4
10K 51p NC.
Two options for loadig ADC
DGND R120 R119 R118
0 0 0
DVai
Y bvai
i c205 Y
100.n i Ref_GND AD_GND
R95
3K
AGND ANV_GH
DGND 5
Q8 vee
2 4
T
1
NC f—
R84 —— cuo u26 GND
10K 51p TC7S14F 8
5 DGND



MOSCAD-M Expansion Board

FCNG6110A

ué
MC33272
8

A

2v) 4
R117 I c32 l c49

0 0 VRF
L l A
AVee
Cc34 c80
1u 100n
AGND  AGND
27
R121 R122 R123 R124 R125 R126
0 0 0 0 0 0
ANZ_GND AN2_GND AN4_GND
D AN1_GND AN3_GND

AVai

AGND

Analog Inputs

AN_VREF %
AN_ZERO %

Al_Input_Stage

Selected_input

AN_VREF

AN_ZERO

coml —m————

com2 M —

P25

Com3 ————— =

com4 ——mM——————

us
MC33272
8
IN 1 +
2
R218
7.5
100n
AI=IN*0.8193
AGND rR214 _| cuas
34K 1n Zk
AVee
AGND AGND
Avai
i i
C78 Cc33
100.n 1u
Reference 2.5V
u2
AGND AGND REF192GS
8
DVai NC1f—
1 7
—{ P NC2|—
2 6
VPOS vouT [
SHUT. gnp TPL[—

4

Not placed in the case of using internal reference

Ref_GND

10.K

Ref_GND

P2-1.

P2-10
10
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MOSCAD-M Expansion

FCNG6110A
Al Input Stage

selected_input <}

VFloat

Q39
3904L

K17
LCA110STR

CONT_P LOAD1

Q41
3904L
1$9 ‘
AN_1 > ‘
R109
200 VFloat
R101
390
VFloat_GND

CONT_N NC2
NC1 LOAD2

C73 ———
T

100NF

K18
LCA110STR

CONT_P LOAD1

CONT_N NC2
NC1 LOAD2

ANZ_GND

AN_ZERO
VFloat_GND
VFloat
Q40
3904L
1$7
AN_VREF
R108
200

R100

VFloat_GND

Qa2
AN_2 3004L
VFloat
R102
VFloat_GND
1$25
Q43
AN_3 3004L
R111
VFloat
200
R103
390
VFloat_GND
DVai
1$33
R88 ou
106 AN_4 3904L
R112
VFloat
200
cra == R89 R104
100NF 10K 200
VFloat_GND
ANV_GND
Input Stage




For Current Input

VN

o p7-1 p7-2
LCA110STR
SONT_ P LOADL
SONT_N NeC2 [—
\Cc1 LOAD2 < IN_1
R230 R228 R37
9.1K 9.1K 51 E4
R220 SPARK_GAP
s s s R46 124,
oo o cs5 T csa ~— cs3 - E5
toM I 5
pto 3.3UF 3.3UF 3.3UF m VRS SPARK_GAP
MMBZ5236 0.33UF SMT type
K10 R221
LCA110STR
124.
SONT P LOADL < com1
SONT_N Ne2 [— R229 s
\Cc1 LOAD2 9.1k o
AN1_GND
i1 Pg-1 Pg-2
LCA110STR
SONT P LOADL
SONT_N NeC2 [—
\Cc1 LOAD2 < IN_2
R233 R231 R39
9.1K 9.1K E7
51
R222 SPARK_GAP
a7 124. —— ce6 E6
1 css L cs7 L cse VRo T 08 SPARK GAP
UF |
T 33UF “TIT 33UF I 33UF im
MMBZ5236
K12 01K R223
LCA110STR R232 124,
SONT P LOADL < com2
SONT_N NeC2 [— Ra0
\Cc1 LOAD2
51
AN2_GND
<13 Po-1 P9-2
LCA110STR
SONT P LOADL
SONT_N NeC2 [—
\c1 LOAD2 < IN_3
R236 R234 et “
9.1K
9.1K 51
R224 SPARK_GAP
124.
1 cer 1 ceo 1 cse R4S R0 —— ©87 E8
T~ P S
SPARK_GAP
3.3UF 3.3UF 3.3UF im MMBZ5236 0.33UF —
K14
LCA110STR R225
124.
SONT P LOADL < coms
SONT_N NeC2 [— R235 Ra2
\Cc1 LOAD2 9.1k 51
AN3_GND / 77
15 P10-1 P10-2
LCA110STR
JconT P LoADL
— conT N Ne2 [—
—ne1 LOAD2 < IN_4
R239 R237 RA3
9.1K 9.1K 51
R226
124. VR11 ———_ ces
1 ces 1 ces _ 1 ce2 R49 I 08
UF
T 33UF <TT 33UF I 33UF MMBZ5236
im E10
K16 E11 SPARK_GAP
LCA110STR R227 SPARK_GAP
124.
JconT P LoADL < Coma4
— conT N Ne2 [— R238 R4
—ne1 LOAD2 9.1k 51
/ 77 73D02963C06-O
AN4_GND
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Analog Output

V_Normal
CLK_AO
R208 ps4 RO1
300 3K
TLP112 Q4
Out
6 >
1
SCLK
/,'& SCLK
5
3
4 i
R69 — c106
10K 51p
Bat_GND
DGND1
V_Normal R142
\V4 0 DVao
Q29
DVao o
DIN_AO WV
n
c82 c35 R141
100.n u 0
R209 R90
300 DS5 3K
TLP112
6 DGND1 DGND1 u24
1 Qs 8 MAX550AEUA
VDD 0-t0-2.5V (8bits)
DIN
4 2
DIN out out
5 7
Vrefl REF cs
3 N.C
. LDAC SCLK SCLK
R68 —T
GND
10K 51p R140 1
0
Bat_GND
V_Normal
DGND1 R135 R136 R137 R138 R139
0 0 0 0 [
DVao
CS_AO /\ Q17 DVao
o[> (" -
100n Rf_GND DGND1  AN_GND EGND AGND1
R92 I
AV
R210 3K \
300
D1 Q5 5
IL205AT
u20 VCC
1 8 DGND1
ANODE NC2 [— LDAC
2 7 2 4
3| CATODE  BASE [ ing
—ne coLL ) +
—{nc1 EMI B C36 ca4
—— ci1o7
R70 3 1u 100.n
10K 51.p
- Two option of loading data to conversion
TC7S14F
AGND1 AGND1
Bat_GND DGND1

DGND1




IPower IPower

\V4 V4 T
- Xpansion
VR12
18
R219
* R13
R50 c23 1 124,
100K u
+
c96 R215 | | c37
c25
100n N 14.7K | 1000
R17
AGND1 AGND1 R4 6 s 15K
_ N S
15K
5 —
AGNDL AGNDL '—/\Mli + 4 us > Q35
| MC33272
| R36
33
2l 8 Q34 P13
’ 3
3.
4
us
2
R1s MC33272 VN
15K AVss E1
—— cs8 j VR1 A4 SPARK_GAP
R16 15K X\ v X
220.n 30
| SMT type
14K
c95 + 1 coa
100n
u
AN_GND AN_GND AN_GND AN_GND
AGND1 AGND1
A AN_GND
AVss Avao
m
100n 1u
AGND1 AGND1
€39 | | 100n
2 8
* 1 o P1-1
N.C 3 L1 1
out + 71 R113
220n 2
u4 10
R134 MC33272
0 E2
T 1 YS AV SPARK_GAP
c40 VR2 RvV1 1
DGND1 cos +| 220n 10
100n u
P12
2
AGND1 AGND1 A
AVss
R45
™M R216
14.7K <7
Vrefl
AN_GND
ca1
‘ ‘ in
ao ‘ ‘
/ P15
R9 °
R217
10
14.K R24 R27
10K 47K
Q11
RV3
Reference 2.5V \V4 AVao o036 AY
DVao :7 )
AN_GND R25
u3 —
REF192GS 10K ] E3
— SPARK_GAP
8 U4 s
1 el 6 g MC33272 s g
™ NC2 == - + 7 e o . g
3] vPos vout |- Vrefl s R . e a
[E SHUT. TPL[— + 71 AN £
GND ]
4 w
| css R87 P14
1 100n 10K 2
External Ground
VN ExternalP.S. {Power AVao
AVss
D25 D26
EGND . L
1 ™~
Rf_GND Rf_GND Schottky Schottky
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MOSCAD-M Expansion Board

FCNG6110A

V_Normal
—— C201
10n
V_Normal
Bat_GND
| C202
10n
V_Normal
Bat_GND
] C203
10n

Bat_GND

R164
100K
Q45 R32
10 7
ouT c A IN 430
R165
100K \Rk\ R28
620
9 CA| 8
ouT E IN
R166 ;
Bat_GND
100K
Q45 R33
12 5
ouT c A IN 430
R167 R29
100K ‘R§\ 620
11 cal 6
ouT E IN
R168
\. / Bat_GND
100K -
Q45 R34
14 3
ouT c A N 430
R169
100K Vg\ R30
620
13 cal4
ouT E IN
Bat_GND
Q45
16 1
out 1€ Al IN
15 cal2
our —LE N




Expansion Board
Digital Inputs

P1-10
o DI_13
10 -
R2 R1
910 910
VR4 —— €869
TN
SMB5918 220NF
= coml13_15
P1-8
& DI_14
8 _
R4 R3
910 910
VRS C70
SMB5918 ~ T~ 220NF
) coml13_15
P1-7
& DI_15
7
R6 R5
910 910
VR6
— c7n1
SMB5918 ST
220NF com13_15
P1-9
G G com13_15
9
P1-6
. PGND
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Isolated Power Supply for Al

Visl

VFloat >

R51
100K
R55
51K
Q21
SD_AI > @ VAI
R57 \V4
51K RS6
51K
c90
100.n
VAI
R71 R72
Bat_GND Y 10.K 10.K
VFloat_GND
R62 Q19
20K
Q20
Vis1 + co28 u22 R61
YV T~ 1 2 g LM2003 20.K
* = Il
" - 3 <<
14 PWR_GND I + 1 D12
c8o vce D9
100.n +
c27
GND Q18 .
7 T 1u
R74
10K
VFloat_GND VFloat_GND
D10
VFloat_GND
u22
g  LM2903
U9 U9 uo 7
MC14069UB MC14069UB MC14069UB
9 8 1 10 13 12 VFloat_GND
— cor Vis1 Vis1 Vis1
1.5n 7
a 13
R52 R73 D14
100.K 10K [
DN
\_V"_l
— C13
10u
U9 U9 U9
MC14069UB MC14069UB MC14069UB +
1 2 3 4 5 6 _
P
R75
10K
; Y
VFloat_GND VFloat_G
VFloat_GND VFloat_GND VFloat_GND VFloat_GND



~J

D1A

D1B

MOSCAD-M Expansion Board

FCN6110A

> Avai

D2A

)

+
c29 us > Dvai
1u MC78L0OSAB
Schottky
1
VFloat_GND ouT +
‘ D Net —— c46 — c2
2] j— —
+ NC2 100n 1u
b T 5383
c2 z z z z
T 0000
R11 0.33u 2 3]6|7
0
+
™ AD_GND DGND
D17
L1
™~

VFloat_GND

> AVee
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Isolated Power Supply for AO

Vis2

VFloat >

R53
100.K

51.K

SD_AO > Q23
51K
R59
51K

g g

|
~J

co2
‘ ‘ 100.n
s R76 R77
Bat_GND N 10K 10K
Vis2 VFloat_GND
R65
u10 Q13
20K
14 PWR_GND o1
co1 vee
+ R64
100.n ——c19
20K
GND T, 2 8
7 ¢ * : Il
3 ™~
L1
<4 - 4 o7
\/ D4
VFloat_GND VFloat_GND + uzs
f\ LM2903
\\/ - !
R79 I
10K
D5
VFloat_GND
u23 L
u10 u10 u10 6 g  LM2903
MC14069U8 MC14069U8 MC14069U8 7
1 2 3 4 5 6 VFloat_GND
—L cos
1.5n
Ro4 R78 Vis2 Vis2 Vis2
100.K 10K A4 v v
VA
D15
R66 D16
20K ~
Zl
R106
u10 u10 u10 200. 4
MC14069U8 MC14069U8 MC14069U8 i
9 8 11 10 13 12 T 100
/\ o2 c11s 2
\_/ 0P
R0
10K
Float_GND VFloat_GND VFloat_GND
VFloat_GND VFloat_GND

VFloat_ GND



MOSCAD-M Expansion Board
FCN6110A

> AVao

VAO [ > ovao
Y c30
1u cé U7
10u Schottky MC78LOSAB .
] . out
+ V| . | N ne1 e —Lce L
A > . —
022 e o < NC2Z— 100n w
22229
038 VFloat_GND | 6606606
D23 c1
. NREE
N
0.33
D1A o u
61
st D1B
D24
ZX 10u DA_GND DGNDL
s2
G2 b2A | ( 11
— k< [ > avss
cs D21
D28
P 10u
73D02963C06-0O

SHEET 7OF 8
VFloat_GND



MOSCAD-M Expansion Board

FCNG6110A
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SPI Interface
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RV1 4804645P05 VC121018J390
RV2 4804645P04 VC080526C580
RV3-4 0602811C01 VARIS

T1-2 2580323L01 XFMR

Ul 5102807C35 TLV2544IDR
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Printing Layout, Schematic, and Parts List

The PDF file for the RTU component includes the following views:

e layout
e schematic

e divided schematic for any page of the schematic which is too big
for printing on a letter size desktop printer

e parts list

To print part of the PDF file:

1.

3.
4.

Go to the desired view by clicking once on the appropriate bookmark (e.g. Parts List) on the
left side of the screen. If the item has a minus EI sign to its left, click on the sign to see
further items below.

The diagram or list you want to print may more cover than one page. To identify which pages
should be printed, note the page numbers (e.g. 4 of 11) at the bottom of the screen. Use the
scroll bar or the Page Down button on the keyboard to advance. If the bookmark on the left
side of the screen changes, then you have advanced too far and displayed the next sheet or
view.

=

Select the current page or range of page numbers to be printed (e.g. 4-5) and click on OK.

Press on the icon on the toolbar above the diagram to open the Print dialog box.

Warning: Printing the entire PDF file is NOT recommended, as some pages will probably not fit
your printer size.

Reconnecting a Divided Schematic

Pieces of a divided schematic can be reconnected as follows:

1.
2.

Line up the pages. If necessary, consult the schematic in the PDF.

Use tape to join of all parts of diagram as shown below.
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