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Chapter 1

0  Theory of Operation

The LAN Node 200 uses a universal input power supply and manifold trans-
fomer so the voltage can be changed by changing the power entry module
voltage setting and installing the correct fuse(s). A voltage regulator LM340-
15 is mounted on the case and is used to provide +15 VDC or + 24 VDC
for the analog sensors. The solid state relay is used to drive the stepper on
a manifold. Refer to WD-990 in Internal Wiring Diagrams, Appendix A.

Interpretation of Analog Data

The analog values are measured by the LAN Node 200 with a 12-bit ana-
log-to-digital converter. This converter can make a single conversion in
about 20 milliseconds, so each of the 16 analog channels will be sampled
approximately 3 to 4 times per second. The value reported by the LAN
Node 200 is the average of all the samples taken during the sampling inter-
val. The absolute accuracy of the analog acquisition system is 0.5 % of full
scale, and the resolution is 0.1 ̀ )/0 of full scale.
Each analog channel can be driven either by a 0-5 volt signal, or by a 4-20
milliamp signal. This is determined by jumpers on the PMS 1208 Board
and is set to 4-20 mA unless specified otherwise. When a 4-20 milliamp
source is used, a current-to-voltage converter changes the 4-20 mA signal
to 0-5 volts. In either case, the LAN Node 200 will scale the analog data
without regard to the type of sensor connected, and in a way which de-
pends on if the LAN Node 200 extension feature has been enabled via
switch SW1 on the PMS 1212 Board (refer to Table 1).
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Chapter 1

SW1 Network Baud Local Baud Uses Extensions

0 9600 9600 No

1 9600 1200 No

2 4800 9600 No

3 4800 1200 No (default LAN Node (-3))

4 9600 9600 Yes (default LAN Node 200)

5 9600 1200 Yes

6 4800 9600 Yes

7 4800 1200 Yes

Table 1-1. Settings Enabling LAN Node 200 Extension Feature

SW2 is currently unused but should be left at 0. Node addressing from 1 to
99: SW3 is the most significant digit of the address. SW4 is the least signifi-
cant digit.
If the LAN Node extensions are turned off, the values reported by the LAN
Node 200 will emulate those of the original LAN Node. The LAN Node uses
an analog-to-digital converter with a 0 to 2 volt input range, whereas the
LAN Node 200 uses a converter with a 0 to 5 volt range. Also, the original
LAN Node converts the 4-20 mA signal into a voltage with a simple 100
ohm resistor. This method produces .4 volts for 4 mA and 2 volts for 20 mA.
The LAN Node 200 uses an integrated circuit to convert the current signal
into a voltage. This IC produces 0 volts for 4 mA and 5 volts for 20 mA.
These differences in circuitry require that the 0 to 5 volt signal from the
LAN Node 200 ND converter be scaled by the following formula to emulate
the LAN Node: Vout = Vin *0.32 + 0.4. This mode is intended as an interim
solution where new LAN Node 200's are to be used in a system with exist-
ing LAN Nodes. This emulation mode will complicate the use of voltage
mode sensors, therefore the LAN Node 200 should be operated with exten-
sions turned on when these types of sensors are used.
When extensions are turned on, the LAN Node 200 will report the values
for the analog signals as 4.0 to 20.0 mA. When 4-20 mA sensors are con-
nected, 0 volts corresponds to 4 mA and 5 volts corresponds to 20 mA.
When voltage mode sensors are used, the value reported will be correctly
scaled.
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Theory of Operation

PCB 1212 Circuit Description

The PCB 1212 is a Z80 microprocessor data acquisition system designed
for use with Particle Measuring Systems LPS particle sensors and 4-20 mil-
liamp environmental sensors. Particle sensors, environmental sensors and
communication interfaces are connected to the LAN Node through the
PCB 1208 connector board.
A Watchdog (U23) will reset the Z80 if the control program locks up or if
the +5 VDC drops below 4.5 VDC. An EEPROM (U21) contains the soft-
ware for controlling the LAN Node 200 and a battery-backed RAM (U20)
stores data. These two devices are controlled by a GAL (U19). The GAL
(U18) controls the PIOs, CTCs and the Analog circuitry.
PIO (U10) is used to read in the switch positions that determine the LAN
Node 200 address, baud rate and analog function.
Particle sensor signals are interfaced to the PCB 1212 using differential
drivers and receivers. After the differential receivers U1 and U2, the signals
are sent to Z80 counter/timer chips (CTC) to be accumulated. Each time
these CTCs count 256 pulses, they interrupt the Z80 processor. Laser refer-
ence status information is also transmitted using differential techniques,
but then the signal is routed to U8, a PIO, for interfacing to the microproces-
sor.
Analog signals from the environmental sensors are multiplexed by U12 and
U13 and then are processed by the MAX 163 (U11) analog to digital con-
verter. This converter can make a single conversion in about 20 millisec-
onds, so each of the 16 analog channels will be sampled approximately
three to four times a second. The value reported by the LAN Node 200 is
the average of all the samples taken during the sample interval. The abso-
lute accuracy of the analog acquisition system is 0.5% of full scale, and a
resolution of 0.1 % of full scale.
Timing signals for the LAN Node 200 are generated by U16, a Z80
counter/timer chip. This chip provides the transmit and receive clocks for
the SIO.
Serial communication for the LAN Node 200 is handled by U7, a serial in-
put/output controller (S10). Channel A of this IC interfaces to the RS-485
multi-drop channel. Channel B is used as a general purpose RS-232 inter-
face and as the primary communication channel if the LAN Node 200 is
used as a stand-alone device.
Manifold control is provided by port B of U8, a PIO controller. BO of this
port is used to control a solid state relay to produce step signals. B1
through B6 are configured as inputs to sense the position of the manifold
encoder disk.

A
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Chapter 1

PCB 1208 Circuit Description

The PCB 1208 provides mechanical support and signal distribution for the
input/output connectors of the LAN Node 200 system. It has sixteen DA15
connectors for analog input, two DB-25 connectors for frequency input, one
DB-25 for the auxiliary RS-232 interface and two DE-9 connectors for the
RS-485 interface.
The frequency input connectors have the same pin definitions as the Laser
Particle Sensors (LPS-A) so a simple "straight through" cable can be used
to connect the LPS-A's to the LAN Node 200.
The analog input channels are connected in pairs. Connectors 1 and 2, 3
and 4, etc. are electrically connected together to facilitate connection to
sensors that have two outputs rather than one (e.g., temperature/relative
humidity sensors). The pairs of connectors are wired such that the channel
connected to the even numbered connectors is also made available as a
secondary channel on the associated odd numbered connector. When both
channels of an odd connector are used, the associated even connector
MUST be left empty.
The PCB 1208 board uses RCV420s to convert 4-20 mA inputs to 0-5 VDC
inputs required by the PCB 1212 board. These converters are protected by
31 mA fuses. If 0-5 VDC inputs are used, the corresponding jumper must
be removed and the input is passed directly to the PCB 1212 board.
The PCB 1208 analog connectors provide +15 VDC and +24 VDC for envi-
ronmental sensors. The +15 VDC is regulated by the LM340-15 regulator
and Dl.
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Chapter 2

0  Troubleshooting

Refer to the following troubleshooting checklist to solve minor problems
which may occur.

Problem

No power LED

Solutions

Check LAN Node 200 fuse.

Check power supply fuse (5A).

Make sure all cables are connected.

Measure + 5 VDC on PCB-1208 board.

LED may be bad.

LAN Node does not C h e c k  switch settings on PCB-1212
communicate with b o a r d  for correct baud rate and
FMS or RS-485 a d d r e s s .

Check all cabling and power.
If the LAN Node 200 is used as an RS-
232 device, make sure the DSR line is
connected and working.

PCB-1212 board is probably bad.

LAN Node does not C h e c k  switch settings on PCB-1212
communicate with b o a r d  for correct baud rate and
LOCAL port a d d r e s s .

Check all cabling and power.

PCB-1212 board is probably bad.

2-1



Chapter 2

Problem S o l u t i o n s

Incorrect data from
analog sensors

Incorrect data from
particle counter

Check Local port report for
correctness. (There might be an error
in FMS or other setup.)

Check PCB-1208 for correct jumpers
(An input is 4 to 20 mA if jumper is
installed).

Check PCB-1212 switch settings.

Check sensor and all cabling.

PCB-1208 or PCB-1212 is probably
bad; trace signals if possible.

Check Local port report for
correctness. (There might be an error
in FMS or other setup.)

Check operation of counter and all
cabling.

PCB-1208 or PCB-1212 is probably
bad; trace signals if possible.
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Chapter 3

0  Specifications

Frequency Inputs (LPS)

Analog Environmental Sensors
Inputs

Eight channels of pulse input with
a maximum rate of 5 kHz. Signals
must be differential. (RS-422
compatible)

Sixteen channels of analog input
having a maximum of 5 V, in
voltage mode, or a maximum of 20
mA when in current mode. When
used in current mode the source
must be capable of driving a load
of 75 ohms.

Status Inputs 4  channels of differential status
inputs. These inputs are typically
used for laser reference
information. (RS-422 compatible)

Analog Conversion Accuracy R e s o l u t i o n  - 0.1% full scale
Absolute Accuracy including non-
linearity, hysteresis and
repeatability - 0.5% full scale

Manifold Control C o n t r o l  for either a PMS AM-12 or
an AM-24 manifold.

Serial Communication

Sample Interval

One channel of RS-232
One channel of RS-485 with multi-
drop capability

Selectable by commands sent
across the RS-232 or RS-485
communication interfaces

Minimum sample interval is 18
seconds plus 2 second delay
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Chapter 3

Power

Dimensions

Weight

100/115 VAC, 2 A
220/240 VAC, 1 A

14 in. x 6 in. x 7 in.

13.5 lbs
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Appendix A

0  Internal Wiring Diagrams
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BOARD #  -  PMS 1208A
NAME -  CONNECTOR BOARD FOR LANNODE 200
SLOT #  -
ENTRY DATE -  2 5  FEB 92
REVISION DATE -  0 3  APR 9 2
INSTRUMENT TYPE -  LANNODE 2 0 0

[1] Backs ide  o f  boa rd .
[2] FS46 i s  s o c k e t  f o r  FS45.

Change#: *WR799*,I545

B -3





B -5

9/21/92

PCB1208A
J015 010 2 6 -GA-BUSS

COMPONENT VALUE SHEET

26 GAUGE BUSS WIRE J016 010 2 6 -GA-BUSS

Page 2

26 GAUGE BUSS WIRE
1 J 0 1 7 010 C0423 AMP 745078-4 DB-25S STRGHT PCB 1 J018 010 C0423 AMP 745078-4 DB-25S STRGHT PCB
1 LED01 010 LED07 HLMP-3301, H P,  T- 1  3 / 4  RED PC001 010 PC1208A PMS 1208A, LAN-NODE 200 CONN BOAR

R001 010 RE0240 RN55D2490F 249  OHM R002 010 RE0010 RN55D1000F 100 OHM
0001 010 0A42 RCV420KP 4 - 2 0  MA RECEIVER U002 010 0A42 RCV420KP 4 -20  MA RECEIVER
0003 010 0A42 RCV420KP 4 - 2 0  MA RECEIVER U004 010 0A42 RCV420KP 4 -20  MA RECEIVER
U005 010 0A42 RCV420KP 4 - 2 0  MA RECEIVER U006 010 0A42 RCV420KP 4 -20  MA RECEIVER
U007 010 0A42 RCV420KP 4 - 2 0  MA RECEIVER U008 010 0A42 RCV420KP 4 -20  MA RECEIVER
U009 010 0A42 RCV420KP 4 - 2 0  MA RECEIVER U010 010 0A42 RCV420KP 4 -20  MA RECEIVER
U011 010 0A42 RCV420KP 4 - 2 0  MA RECEIVER U012 010 0A42 RCV420KP 4 -20  MA RECEIVER
U013 010 0A42 RCV420KP 4 - 2 0  MA RECEIVER U014 010 0A42 RCV420KP 4 -20  MA RECEIVER
U015 010 0A42 RCV420KP 4 - 2 0  MA RECEIVER U016 010 0A42 RCV420KP 4 -20  MA RECEIVER
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BOARD #  -  PMS 1212-4
NAME -  MOTHERBOARD
SLOT #  -
ENTRY DATE -  21  APR 93
REVISION DATE -  2 4  AUG 93
INSTRUMENT TYPE -  LAN-NODE-200

ASSEMBLY DRAWING [YES] AD 1212-4
SCHEMATIC [YES] PMS 1212-4

NOTE: Ground,  - 1 2 V,  +12V,  a n d  +5 must  r e m a i n  open.

[1] 2 0  p i n  0 . 3 "  socke t  SKT05.
[2] 2 8  p i n  0 . 6 "  socke t  SKT07.
[3] 4 0  p i n  0 . 6 "  s o c k e t  SKT08.
[4] D o  n o t  i n s t a l l  i n  Lannode 200 .
[5] I n s t a l l  U24 w i t h  p i n  13  n o t  i n s t a l l e d  ( o u t  o f  b o a r d ) ,

then jumper  p i n  13 t o  p i n  14 o n  I C .
[6] A t t a c h  p e r  assembly d raw ign .
[7] I n s t a l l  a f t e r  wash.
[8] I n s t a l l  a t  A -B .

Change#: WR830,
1593,1732,2054,3071,3134,3165,
*ECO 1555*,3167

B - 9



1

9/24/93

PCB1212-4

COMPONENT VALUE SHEET Page 1

C001 010 CA043 4.7UF,25VDC,+/-20%,R,.2Cx.34H,PT C002 010 CA043 4.7UF,25VDC,+/-20%,R,.2Cx.34H,PT

C003 010 CA043 4.7UF,25VDC,+/-20%,R,.2Cx.34H,PT C004 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

C005 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM 0006 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

0007 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM C008 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

0009 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM C010 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

C011 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM C012 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

C013 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM C014 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

C015 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM C016 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

C017 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM C018 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

C019 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM CO20 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

CO21 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM CO22 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

CO23 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM CO24 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

CO25 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM CO26 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

CO27 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM CO28 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

CO29 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM C030 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

C031 010 CA034 33PF,300VDC,+- 5%,R,.12Cx.27H,UPDMI C032 010 CA010 .1UF,50VDC,+/-10%,R,.2Cx.24H,UPDM

C033 010 CA082 1000F,6.3VDC,+/-20%,R,.1Cx.4H,PT C0001 010 CO286 3M 3432-2302 40PIN IDC HDR ST

C0002 010 C0340 MOL 39-28-1083 8  PIN SQ STR HEADER C0003 010 C0023 26P,M,ST HDR,LONG EL,3W,.062,U/C

C0004 010 CO286 3M 3432-2302 40PIN IDC HDR ST 8 J001 010 2 6 -GA-BUSS 26 GAUGE BUSS WIRE

J002 010 2 6 -GA-BUSS 26 GAUGE BUSS WIRE LABOR 900 WC(C]PICK !WORK CENTER-PICK COMPLETION

LED01 010 LED07 HLMP-3301, H P,  T- 1  3 / 4  RED 0S1 010 OS06 SG51K 4.9152MHZ EPSON (D IP )
PC001 010 PC1212 PMS 1212,  LAN-NODE/LPS-SA MAIN BD 0001 010 TRO3 2N 3906
R001 010 RE0010 RN55D1000F 100  OHM R002 010 RE0010 RN55D1000F 100  OHM
R003 010 RE0010 RN5501000F 100  OHM R004 010 RE0010 RN5501000F 100 OHM
R005 010 RE0010 RN55D1000F 100  OHM R006 010 RE0010 RN5501000F 100  OHM
R007 010 RE0010 RN55D1000F 100  OHM R008 010 RE0010 RN55D1000F 100  OHM
R009 010 RE0034 RN55D1001F 1K 6 R010 010 RE0013 RN55D1002F 10K
R011 010 RE0034 RN55D1001F 1K 6 R012 010 RE0013 RN55D1002F 10K
R013 010 RE0010 RN55D1000F 100  OHM R014 010 RE0010 RN5501000F 100  OHM
R015 010 RE0010 RN55D1000F 100  OHM R016 010 RE0010 RN55D1000F 100  OHM
R017 010 RE0010 RN55D1000F 100  OHM R018 010 RE0010 RN55D1000F 100  OHM
R019 010 RE0010 RN55D1000F 100  OHM R020 010 RE0010 RN55D1000F 100 OHM
R021 010 RE0034 RN55D1001F 1K R022 010 RE0010 RN55D1000F 100  OHM
R023 010 RE0010 RN55D1000F 100  OHM R024 010 RE0010 RN5501000F 100 OHM
R025 010 RE0010 RN55D1000F 100  OHM R026 010 RE0010 RN5501000F 100 OHM
R027 010 RE0010 RN55D1000F 100  OHM R028 010 RE0010 RN55D1000F 100  OHM
R029 010 RE0010 RN55D1000F 100 OHM R030 010 RE0034 RN55D1001F 1K
R032 010 - - UNFILLED LOCATION ON PCB R033 010 - - - UNFILLED LOCATION ON PCB
R034 010 UNFILLED LOCATION ON PCB R035 010 - - - UNFILLED LOCATION ON PCB
R036 010 UNFILLED LOCATION ON PCB R037 010 - - - UNFILLED LOCATION ON PCB
R038 010 UNFILLED LOCATION ON PCB R039 010 - - - UNFILLED LOCATION ON PCB
R040 010 UNFILLED LOCATION ON PCB R041 010 - - - UNFILLED LOCATION ON PCB
R042 010 UNFILLED LOCATION ON PCB R043 010 - - - UNFILLED LOCATION ON PCB
R044 010 UNFILLED LOCATION ON PCB R045 010 - - - UNFILLED LOCATION ON PCB
R046 010 - - UNFILLED LOCATION ON PCB R047 010 RE0013 RN55D1002F 10K
R048 010 RE0034 RN55D1001F 1K R049 010 RE0034 RN55D1001F 1K
R050 010 RE0120 RCO7GF122J 1/4W 1.2K R051 010 RE0142 RCO7GF221J 1/4W 220 OHM
R052 010 RE0141 RCO7GF220J 1/4W 22 OHM 7 SW001 010 SW159 EECO 230056 GB D IP SWITCH BCD 2P0

7 SW002 101 SW159 EECO 230056 GB DIP SWITCH BCD 2POLE 7 SW003 010 SW159 EECO 230056 GB DIP SWITCH BCD 2P0
7 SW004 010 SW159 EECO 230056 GB DIP SWITCH BCD 2POLE 0001 010 IC005 26LS33 QUAD DIFF LINE RECEIVER

U002 010 IC005 26LS33 QUAD DIFF LINE RECEIVER 0003 010 IC242 96174 DRIVER (75174)
0004 010 IC202 MC1488L QUAD EIA-232C DRIVER U005 010 IC241 UA96173PC RECEIVER (FAIRCHILD)
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U006 010 IC005 26LS33 QUAD DIFF LINE RECEIVER U007 010 IC209 Z8440BBIN (REPLACES MK3884)
U008 010 1C207 284C20AB6 (REPL MK3881N/28420AB1) U009 010 IC071 7407 HEX BUFFER/DRIVER OC
U010 010 IC207 284C20AB6 (REPL MK3881N/Z8420AB1) U011 010 0A43 MAX163BCNG A/D CONVERTER
U012 010 IC277 MAX358CPE MAXIM MUX CHIP U013 010 IC277 MAX358CPE MAXIM MUX CHIP

U014 010 IC208 Z84C30A66 Z80-CTC (MK3882N) U015 010 IC208 Z84C30AB6 Z80-CTC (MK3882N)
U016 010 IC208 Z84C30AS6 Z80-CTC (MK3882N) U017 010 IC203 MC1489L QUAD EIA-232C RECEIVER
U018 010 PL000070 IC272 GAL16V8A-15 1 U018 010 SKTO5 RN ICL-203-S6G
U019 010 PL000068 IC272 GAL16V8A-15 1 U019 010 SKTO5 RN ICL-203-S6G

2 U020 010 IC257 DS1230Y DALLAS 256K STATIC RAM 2 U020 010 SKTO7 RN ICL-286-S7G
2 U021 010 IC063 TMS27C256-200J0 EPROM (200  NS) 2 U021 010 SKTO7 RN ICL-286-S7G
3 U022 010 IC206 284COOBB6 OR Z8400BB1 Z80 CPU 6MHZ 3 U022 010 SKTO8 RN ICL-406-S7G

U023 010 1C253 DS1232 DALLAS 5 U024 010 IC156 74LS74 D-FLIP-FLOP



Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


