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Chapter 1

% 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 instalfing 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 % 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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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 (SIO). 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 P1O 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.
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Chapter 2

% Troubleshooting

which may occur.
Problem

No power LED

LAN Node does not
communicate with
FMS or RS-485

LAN Node does not
communicate with
LOCAL port

Refer to the following troubleshooting checklist to solve minor problems

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.

Check switch settings on PCB-1212
board for correct baud rate and
address.

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.
Check switch settings on PCB-1212
board for correct baud rate and
address.

Check all cabling and power.

PCB-1212 board is probably bad.
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Appendix A

% Internal Wiring Diagrams
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9/21/92 HEADER/NOTES PAGE FOR PCB1208A

BOARD # - PMS 1208A

NAME - CONNECTOR BOARD FOR LANNODE 200
SLOT # -

ENTRY DATE - 25 FEB 92

REVISION DATE - 03 APR 92

INSTRUMENT TYPE - LANNODE 200

[1] Backside of board.
[2] FS46 is socket for FS45.

Change#: *WR799*, 1545

B-3
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FS45

FS45

FS45

FS45

FS45
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26-GA-BUSS
26-GA-BUSS
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C062C105K5X5CA
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AMP 745077-4 DB
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KEMET
KEMET
KEMET

COMPONENT VALUE SHEET

1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
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X0020CE2
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STRGHT PCB
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STRGHT PCB
STRGHT PCB
-15S STRGHT PCB
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MOL 3928-1063 6

273.031
273.031
273.031
273.031
273.031
273.031
273.031
273.031
273.031
273.031
273.031
273.031
273.031
273.031
273.031
273.031
26 GAUGE
26 GAUGE
26 GAUGE
26 GAUGE
26 GAUGE
26 GAUGE
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1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP
1/32AMP FAST
1/32AMP FAST
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BUSS WIRE
BUSS WIRE
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FAST
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FAST
FAST
FAST
FAST

BLO
BLO
BLO
BLO
BLO
BLO
BLO
BLO
BLO
BLO
BLO
BLO
BLO
BLO
BLO
BLO

PIN STR HEADER

LITTLEFUSE
LITTLEFUSE
LITTLEFUSE
LITTLEFUSE
LITTLEFUSE
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J004
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J008
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010
010
010
010
010
010
010
010

CAQ072
CAQ72
CA072
CAQ72
CAQ72
CAQT?2
CAQ072
CAQ72
CAQ72
CA072
CAQ72
CAQ72
CAQ72
CAQ72
CAQ72
CAQ072
CAD43
C0422
C0422
Co422
C0422
C0422
C0422
o422
C0422
0286
CO447
C0286
DI04

FS46

FS46

FS46

FS46

FS46

FS46

FS46

FS46

FS46

FS46

FS46

FS46

FS46

FS46

FS46

FS46
26-GA-BUSS
26-GA-BUSS
26-GA-BUSS
26-GA-BUSS
26-GA-BUSS
26-GA-BUSS
26-GA-BUSS

Page

C062C105K5X5CA
C062C105K5X5CA
C062C105K5X5CA
C062C105K5X5CA
C062C105K5X5CA
C062C105K5X5CA
CO62C105K5X5CA
C062C105K5X5CA
C062C105K5X5CA
CO62C105K5X5CA
C062C105K5X5CA
C062C105K5X5CA
C062C105K5X5CA
C062C105K5X5CA
CO62C105K5X5CA
CO62C105K5X5CA
41KS475B025MIA
AMP 745077-4 DB
AMP 745077-4 DB
AMP 745077-4 DB
AMP 745077-4 DB
AMP 745077-4 DB
AMP 745077-4 DB
AMP 745077-4 DB
AMP 745077-4 DB

1

KEMET
KEMET
KEMET
KEMET
KEMET
KEMET
KEMET
KEMET
KEMET
KEMET
KEMET
KEMET
KEMET
KEMET
KEMET
KEMET

1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V
1.0UF, 50V

=158
-158
-158
-158
-15s
-158
-15s
-158

STRGHT
STRGHT
STRGHT
STRGHT
STRGHT
STRGHT
STRGHT
STRGHT

PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB

3M 3432-2302

AMP

745071-2

3M 3432-2302

40PIN IDC HOR
PC MT D9 PLUG
40PIN IDC HDR

ST
W/SCRW
ST

1N4001
281005
281005
281005
281005
281005
281005
281005
281005
281005
281005
281005
281005
281005
281005

R-S: 600
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
281005 VERTICAL
281005 VERTICAL
26 GAUGE BUSS W
26 GAUGE BUSS W
26 GAUGE BUSS W
26 GAUGE BUSS W
26 GAUGE BUSS W
26 GAUGE BUSS W
26 GAUGE BUSS W

PRV, 1A DIODE

PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
pPcB
PCB
PCB
PCB8
PCB
PCB
IRE
IRE
IRE
IRE
IRE
IRE
IRE

FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE

B-4

HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER
HOLDER



9/21/92 COMPONENT VALUE SHEET Page 2

PCB1208A
J015 010 26-GA-BUSS 26 GAUGE BUSS WIRE J016 010 26-GA-BUSS 26 GAUGE BUSS WIRE

1 3017 010 C0423 AMP 745078-4 DB-25S STRGHT PCB 14018 010 Co423 AMP 745078-4 DB-25S STRGHT PCB

1 LEDOT 010 LEDO7 HLMP-3301, HP, T-1 3/4 RED PCO01 010 PC1208A PMS 1208A, LAN-NODE 200 CONN BOAR
ROOT  G10 RE0240 RN55D2490F 249 OHM RO0Z2 010 REOC10 RN55D1000F 100 OHM
uco1 010 oA42 RCV420KP 4-20 MA RECEIVER ud02 010 OA42 RCV420KP 4-20 MA RECEIVER
U003 010 OA42 RCV420KP 4-20 MA RECEIVER U004 010 OA42 RCV420KP 4-20 MA RECEIVER
Ucg5 010 OA42 RCV420KP 4-20 MA RECEIVER Ud06 010 0A42 RCV420KP 4-20 MA RECEIVER
U0B7 010 OA42 RCV420KP 4-20 MA RECEIVER U008 010 0A42 RCV420KP 4-20 MA RECEIVER
uoc? 010 0A42 RCV420KP 4-20 MA RECEIVER uo10 010 OA42 RCV420KP 4-20 MA RECEIVER
U011 010 0A42 RCV420KP 4-20 MA RECEIVER U012 010 0A42 RCV420KP 4-20 MA RECEIVER
U013 010 OA42 RCV420KP 4-20 MA RECEIVER U014 010 OA42 RCV420KP 4-20 MA RECEIVER
U015 010 0A42 RCV420KP 4-20 MA RECEIVER uc16 010 0A42 RCV420KP 4-20 MA RECEIVER

B-5



+5 +5

9-4

u16 U4 188 OHM u1s 190 OHM
cTE cTC cTC
25 25 25
O@n——pz1 00 08 »—s3 - OB A A2 A3 R2S DB e—0ngf R RS RE R7 re
Ole——1 D1 o1 e—2=1 o1 co-1 01— "1 01 co-t
oz 27 52 02 7] 0y Ul-a PARTICLE 27] 5o U2-A PARTICLE
28 28 26L533 SENSOR #1 28 25L533 SENSOR 12
D3e——-1 D3 03— 03 23 3 1 o Iy 03 e——— D3 23 3 1 a5
D4r—] 04 TRGE D4 s D4 TRGO %2 J| 08 1}, e ] TRGB -——<‘P? J{ [
e To@ 05— 05 To8 05 =105 Toe
06— DB D6 »—— 06 2 s 87 ar |, 06— 06 2 s vz-8 ar
O7e——rrf 07 TAGT | 07 e 07 TAGT —<'Fs ai |, 07 e—~tey 07 TRGH -———<Fs Qi
CTCT BN s F 104 —eBAUDY CTCTEN o) TF To1 C‘YL"FEW-—‘B tE T TO CONNECTOR BD.
Aee——t C50 A0 Cs@ 21 53" B 18 oz |, AR~ CS0 21 13 0 15 oz PMs-1288 CO21
Ale— ] CS1 TRG2 [ At s CS1 TRG2 14 az_|, AY s €51 TAG2 1% a2
WH‘—B T T02 [-———BALD2 Ve A 02 W»——‘— I8 TO2
+5 TORT e TORG TORT »— 4 TORT o3 |, TOR»—— TORT 20 11 u2-c 9 a7
*[ A st RO TRG3 RO »——51{ RO TRG3 03 g De—s3 O TRG3 —-—<'FW 1 a3
1€1 1€1 {34
1 17 v
s10-161 e tii 160 RESET(I7 . .AESET o mEsET 1 1e0  RESET I RESET
INT g cLx lan'g TR o—— INT CLK RT TNT CLK |—— CTK R29
188 OHM +5 180 OHM
B 128 OHM =
R16
uie ue UB-A co1
P10 PIO 261533 =7 )
5 1 +5 s J/P 39 | PARTICLE
19 M 2 19 Ao T~ 2 [ 52 |,a | senson a1
08— 08 A EE2 sw o 08— 08 MBS
01— 01 A2 =4 Die———1 01 A2 o MUXa UB-B _, 5 Piv3
D 02 A3 = 02 e ——— T3] 5 3s
37 oK s 025 NI YX! 10 sHEeT 3 3 252 PARTICLE
0oz D3 At 2 D3—— 03 A4 e MUX2 36 | SENSOR 12
e AS a2 sw2 Das——o D4 AS e HIGH-EN +5
05— 05 AB et DS 05 A6 b A38 1K
08n—— 06 A7 8 L 06— 06 A? L2
07e—nzct 07 ARDY ) D7e———- 07 ARDY Us-D ze8
@ -— B/A AST Y ASTD 1371 14
Ale—-y B Blay +5 AB— B/A ASTHY,, 13 15 33 | panticLe JRAEELL PV oe —eDB
Me——y E/0 87 ]! 2 Mo CB 8753 14 15! 134 | sEnsoR 81 RS P or P2 o1
. | —
1EN 571 il EF I N Z 571 CE. 86 135 o rze—32} a2 p2 B .02
* .32} 1z __
PTG Mio———ud MT B85 l:4 FTO=-M1 »—— M7 65 1 u6-C 33 8
36 31 6 s 36 28 A3t A3 o3 —=03
0e———{ T0RD B4 ] = TORO »—— TOAD B4 3 9 34
35 38 1 .5 35 29 1 37 | pARTICLE Aot A% 04 oor——en4
Afe———{ RD 83 fmref T A ——— FD 83 5 18 35 E]
25 23 4 2 T 26 30 ~d 38 [ SENSOR 12 AS— 1 AS DS f————DS
W E] P 2hesl ™ |5 R3] &% 8215 4
¥ =] IRT 81 ot B TRT »——{ INT B == 9
———d -
24 B8 8 24 68 1 1
1E1  BROY S10-1E0=——={ IE1  BROY 1" TO MANIFOLO CONN.
1E0  B5TH 1E0  BSTH FRONT PANEL
us-a wo-998
7497
13 188 OHM
.5
u24-A €31 EVEN|
SN74L574  33IPF AS1 RS2 *5 PINS
081 22 OHM L
OSCILLATOR f_____ +5 - C0-3
4.9152 wWH2
5 5 R50 1.2
uz3 +5
051232 . Py
14 ‘e o ] x
e 3 2 7
5 3 T0 5T 3
T3 ~{ToL RS RESEY
+5 ——
1 FGND [ PARTICLE MEASURING SYSTEMS INC.
= ¥ 1855 South 57th Court, Boulder Cotorado 88381 (383) 443-7198
e LAN~-NODE -20@

SHEET 1 OF 3
OATE 8-21-91 Lnsvlszo 3—5—92[ ORAWY BY OKN I APPROVED evﬂp
DRAWING NUMBER SLOT NUMBER JOB NUMBER
PMS-1212-4




v-2121-SWd
H38WNN 801 HIBANN 101S HIBWAN ONIMYHO
SF/xa 03m0uddv _ NXO A8 NAVED _Nm(mxm 0351A34 ~ \6-1z-8 3v0
€ 40 z 133HS
QBeZ 3UON-NVT
B81L-€¥Y (LBE} 1BEBB OPOJOIO) Jepihog }4nad 4§ YInes 5591 @
"ONI SWN3LSAS INIHASYIN 310I.1HVd
O310N BEIWA IML° WY &dVI 1V
= VANRVAN NW FAN 8
plﬁlﬁ TTITTTTTIT I T T T L L L L LT 5 T T |
— ZE + ¢ 9
623 | @12 EZD 2 63 Vi3] EVD[ vZO} 9Z2) 9IT| 8TI| *iD{ BED 83 92| Z¥D} ¢zd} ZID V23| 8zl 643 52 2 - -
_ et T ] 5
S+F . snccxlanzov] anecy 7
. L — €J [ 3
= - 266-0m
P IS S 52 h ¥ | Andans wamgd
O HOONDOD 0L
! n z1-f _ M _ 8¢ se} €
[ 5 gid s1d O
-gy e——ir{ b guol
N €1 a w 4 1. _I. Ll NT“ O Z
ri I3
- NA-E24R sy
T s} ) zisf 9z zis} i
N3-2242 svY I I
94 -4 913 £I1D O
121249 = : " s z-03
-zes ev 1-03 SINIOd 1534 -
- NA-zid o = ” -
Ha-12id 61 z
8z v o
BAS1VE m|. iy 4 * rzn L2321 24
e 8in = & v [ tzn ze2150
= N3HaIM [ 1 zn 267
rw||t 8 Nid-<I1n [:14 (X4} 992242
——n oz azn szz)
ﬂ,.I\tf\..rwww.. € 133M5 04 [ 6in BAS1IVE
e o n 81 [ ain 9A917v9
Mllit Sy Z r Zim E1:13)
— ] vz 910 313
s v sin 213
BABE VO B s vz vin 213
— ’e € EV [21s] 85EXYN
o o v € €1 4] BIEXYN
-— ———e ] L
va S 20 vo 54 il 20 € [14 Zh 124 Lin €9 IXYH
— Y AN
50 g \Q %0 9t El @ 133 9t Bin old
— R
a0 ra) 20 00 Ly zi a0 L ri &n r1:1 ¥4
— .
20 2] Vi avy 20 LA \—.— av e :T4 en old
v -2} 2 v 61 2 et w 11> 6 en L1343
- - QY ] _—
abv ' 5 o = oy [ 6 o [ s A £€s19C
p iz [ o Vz ] ov [] i an €196
—
(24 <z [14 B £ I3 i m [-1:12}
= 1y 132 - [ —— SRV
sv ET 8 - ev [ 14 9 sv L] 8 £n ¥£)196
—] N
oy o vz 5 av av " k-] ov ) 9 on EES9Z
A LI et ] s .
k14 14 o ey 1:14 + o ] a4 [1a} €€5782
sed 920 — ] PO
- ™ 9z L 2y v 9t € 2y ONoY zi-| zie | onao | se [s30 dw 21
z z iz z
_! ez V l_r ez T
- 8ZZ180 89ID4Z
S+ an Se szn S

B-7




8-4

+8 +5

Al At@
us 1® tex co-t
981734 —
2 R
20
u7 a
sto BAUD2
1 X
19
o8 - 42| be axoa |12 u3
g Axek |1 98174 3
01 »~ — Ot 2 | Lt 22
Txoa '8 !
1 3 e
XCTK A 21
SYNTK
W/RDYA RY A12
RTEX ' * e
crax AA 3
[ —4¢
1[d2 % 1488 = =
Axon |22 o 3 ! LOCAL RX TO CONNECTOR BO.
17| Pus-1288A CO21
Txop |28 2 {>0:| LocAL TX .
33 27
[ re—l oL Y. 1 Yies nr
A 4 lex  WAOYE t488
5
) R i ) RTSE 70O U189 B 25
sto-1e1 —— 2] 161 cTEe *5
7 SHEET 2
$10-180 +————| feo OTRE aer
TR o [N 3 s oto): C g = To u1s 18 18K
A
n
8
I
5174 -12
L'z 7
15 3 4 232 AX
ur2 3 24
MAX' !
ot 388
Iy T b T our |®
3 S}z P AL
s §§ A oxe
7] e Az |18
7 t———sbux2
9 121 1ns N SLOW-EN Ui
" 14| e MAX163CCNG
18 ' 24
13 5 N7 P AIN Yoo 2
15 1H8 \J/ - 3] YREF 88 [ 12y
{ Acno BU3Y D= WAIT
TO CONNECTOR 80. caa €3z s 21 c1s
P -1288A CO17 1ee by ——! sl o 8 P W
ula Die A D————e AT
MAXIEE 3 9
. o Sloes HBEN [o————¢ A0 =
17 p Nt ouT . N o8 CLK-OUT 5
T
19 N2 AR et 07 e——————— D7 CLK-IN
5| 13 a1t ] 18
2 t————amuxs 8 e————————1 D8 pef————=npe
7| s a2z 5 IHEET 1 19 18
23 ———emux2 pse————— O 01| ——aot
2} s en |2 " 14 v24-8
26 F———~H1GH-EN 04 o] 04 02 |————e 2 741974
1 e 12 13
27 e DEND 03 = 03
w7 12 s
29 A . o a
3 e =
EvEN| §
PINS SHEET 1 ' o
L [l 4 cx g p—
iz CLR
j:

“ PARTICLE MEASURING SYSTEMS INC,
1855 South 57th Courl, Bouldwr Colorsdo 86301 (383) $43-7188

LAN-NODE 2080
SHEET 3 OF 3 o
DAYE 8-21-91 I REVISED B~31-93| ORAW BY DKN | APPROVED BY /¢
DRAWING NUMBER SLOT NUMBER JOB NUMBER
PMS-1212-4




9/24/93 HEADER/NOTES PAGE FOR PCB1212-4

BOARD # - PMS 1212-4

NAME - MOTHERBOARD

SLOT # -

ENTRY DATE - 21 APR 93
REVISION DATE - 24 AUG 93
INSTRUMENT TYPE - LAN-NODE-200

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

NOTE: Ground, -12V, +12V, and +5 must remain open.

[1] 20 pin 0.3" socket SKTO05.

[2] 28 pin 0.6" socket SKTO7.

[3] 40 pin 0.6" socket SKTO8.

[4] Do not install in Lannode 200.

(5] Install U24 with pin 13 not installed (out of board),
then jumper pin 13 to pin 14 on IC.

[6] Attach per assembly drawign.

[71 Install after wash.

[8] Install at A-B.

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

B-9
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PcB1212-4
001
€003
€005
coo7
coo9
co11
€013
€015
co17
€019
€021
€023
€025
€027
€029
c031
€033
Co002
Co004
J002
LEDO1
PCO01
ROO1
R0O3
ROO5
RO07
ROO?
RO
RO13
RO15
RO17
RO19
R021
RO23
R025
R0O27
R029
R0O32
RO34
RO36
RO38
RO40
RO42
RO44
RO46
R048
RO50
R052

7 sW002

7 SW004
ucoz
U004

010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
101
010
010
010

CAQ43
CAQ43
CA010
CA010
CA010
CAG10
CA010
CA010
CA010
CAD10
CAQ10
CA010
CA010
CAD10
CAQ10
CAD34
CA082
C0340
C0286
26-GA-BUSS
LEDO7
PC1212
REOO10
REOO10
REOC10
REOO10
REQO34
REQ034
RECC10
REOD10
REOG10
REOC10
RE0034
RECO10
RECO10
RE0O0O10
RECO10

RE0034
RE0120
RE0141
SW159
SW159
1C005
1C202

4.7UF,25VDC, +/-20%,R,

COMPONENT VALUE SHEET

.2Cx.364H,PT

&4.7UF,25VDC,+/-20%,R, .2Cx.34H, PT

. 1UF,50VDC,+/-10%,R, .

.1UF,50VDC,+/-10%,R,
. 1UF,50VDC, +/-10%,R,
. 1UF,50VDC, +/-10%,R,
. 1UF,50VDC,+/-10%,R,
. 1UF,50VDC, +/-10%,R,
. 1UF,50VDC, +/-10%,R,
. 1UF,50VDC, +/-10%,R,
. 1UF,50VDC, +/-10%,R,
. 1UF,50VDC, +/-10%, R,
. 1UF, 50VDC, +/-10%,R,
. 1UF,50VDC, +/-10%,R,
. 1UF,50VDC, +/-10%, R,
33PF,300VDC,+- 5%,R,

100UF,6.3VDC,+/-20%,R

MOL 39-28-1083 8 PIN

3M 3432-2302 40PIN 1DC HDR ST

26 GAUGE BUSS WIRE

2Cx.24H,UPDM
2CX.24H,UPDM
2Cx.26H,UPDM
2Cx.24H,UPDM
2Cx.24H,UPDM
2Cx.24H,UPDM
2Cx.24H,UPDM

.2Cx.24H ,UPDM

2Cx.24H,UPDM
2Cx.24H,UPDM
2Cx. 24K, UPDM
2Cx.24H,UPDM
2CX.24H, UPDM
12Cx.27H, UPDMI
,-1CX.4H,PT

SQ STR HEADER

HLMP-3301, KP, T-1 3/4 RED
PMS 1212, LAN-NODE/LPS-SA MAIN BD

RN55D1000F
RN55D1000F
RN55D1000F
RN55D1000F
RN55D1001F
RN55D1001F
RN55D1000F
RN55D1000F
RN55D1000F
RN55D1000F
RN55D1001F
RN55D1000F
RN55D1000F
RN55D1000F 100 OHM
RN55D1000F 100 OHM
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
RN55D1001F 1K
RCO7GF122J 174W 1.2K

100
100
100
100
1K

1K

100
100
100
100
1K

100
100

OHM
OHM
OKM
OHM

OHM
OHM
OHM
OKM

OHM
OHM

ON
ON
ON
ON
ON
ON
ON
ON

RCO7GF220J 1/4W 22 OHM
EECO 230056 GB DIP SWITCH BCD 2POLE

PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB

EECO 230056 GB DIP SWITCH BCD 2POLE
26LS33 QUAD DIFF LINE RECEIVER
MC1488L QUAD EIA-232C DRIVER

7

€002
C004
€006
€008
co10
co12
€014
€016
co18
€020
€022
c024
€026
€028
€030
€032
co001
co003
J0oo1
LABOR
0s1
Q001
R002
RO04
RO06
RO08
RO10
RO12
RO14
RO16
R0O18
RO20
R0O22
RO24
R0O26
RO28
RO30
RO33
RO35
RO37
RO39
RO41
RO43
RO45
RO47
RO49
R051
SW001
SW003
U001
U003
uco5

010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
900
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010
010

CAD43
CAQ10
CA010
CAD10
CA010
CA010
CAO10
CA010
CA010
CA010
CA010
CA010
CA010
CAO10
CA010
CAC10
€0286
€0023
26-GA-BUSS
WCICIPICK
0806
TRO3
REQ0010
RE0OO10
RECO10
REOQ10
REOD13
RECO13
REC010
RECO10
RE0O10
RE0OC10
REOD10
RECO10
REOQ10
REOC10
RE0034

RECO13
REDO34
RE0142
SW159
SW159
1005
1C242
1C241

Page 1

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

.2Cx. 24N, UPDM
.2Cx.24H,UPDM
.2CX. 24H, UPDM
.2CX.24H, UPDM
.2Cx. 24H , UPDM
.2Cx.24H, UPDM
,.2Cx. 24H,UPDM
.2Cx. 24H, UPDM
.2Cx. 24H,UPDM
.2Cx. 24H, UPDM
.2Cx.24H, UPDM
.2Cx.24H,UPDM
.2Cx. 24H, UPDM
.2Cx.24H, UPDM
.2Cx. 24H, UPDM

.1UF,50VDC, +/-10%,R,
.1UF,50VDC, +/-10%,R,
.1UF,50VDC, +/-10%,R,
.1UF,50VDC, +/-10%,R,
. 1UF,50VDC,+/-10%,R,
.1UF,50VDC, +/-10%,R,
.1UF,50VDC, +/-10%,R
.1UF,50VDC, +/-10%,R,
.1UF,50VDC, +/-10%,R,
.1UF,50VDC, +/-10%,R,
.1UF,50VDC, +/-10%,R,
.1UF,50VDC, +/-10%,R,
.1UF,50vDC, +/-10%,R,
.1UF,50VDC, +/-10%,R,
.1UF,50VDC, +/-10%,R,
3M 3432-2302 4OPIN IDC HDR ST

26P,M,ST HDR,LONG EL,3W,.062,U/C

26 GAUGE BUSS WIRE

IWORK CENTER-PICK COMPLETION
SG51K 4.9152MHZ EPSON (DIP)
2N 3906
RN55D01000F
RN55D01000F
RN55D1000F
RN55D1000F
RN55D1002F
RN55D1002F
RN55D1000F
RN55D1000F
RN55D1000F
RN55D1000F
RN55D1000F
RN55D1000F
RNS5D1000F
RN55D1000F 100
RNS5D1001F 1K
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
UNFILLED LOCATION
RN55D1002F 10K
RN55D1001F 1K
RCO7GF221J 1/4W 220 OHM

100
100
100
100
10K
10K
100
100
100
100
100
100
100

OHM
OHM
OHM
OHM

OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM

ON
ON
ON
ON
ON
ON
ON

PCB
PCB
PCB
PCB
PCB
PCB
PCB

EECO 230056 GB DIP SWITCH BCD 2P0
EECO 230056 GB DIP SWITCH BCD 2P0

26LS33 QUAD DIFF LINE RECEIVER
96174 DRIVER (75174)
UA96173PC RECEIVER (FAIRCHILD)

B-10
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PCB1212-4
uogé
uoos
uo10
us12
uo14
us16
us18
uo19

2 U020

2 uoz21

3 U022
uoz3

010
010
010
010
010
010
010
010
010
010
010
010

1005
1C207
1C207
1c277
1208
1C208
PLO00O70
PLOCO0&S
1C257
1C063
1C206
1253

COMPONENT VALUE SHEET

26LS33 QUAD DIFF LINE RECEIVER
Z84C20AB6 (REPL MK3881N/Z8420AB1)
284C20AB6 (REPL MK3881N/Z8420AB1)
MAX358CPE MAXIM MUX CHIP
Z84C30AB6 280-CTC (MK3882N)
Z84C30AB6 280-CTC (MK3882N)

IC272 GAL16V8A-15

IC272 GAL16V8A-15

DS1230Y DALLAS 256K STATIC RAM
TMS27C256-200J0 EPROM (200 NS)
284C00BB6 OR 284008B1 Z80 CPU 6MHZ
DS1232 DALLAS

VT NN = -

uoo7
uoo9
uot1
uo13
uo15
uo17
uo18
uo19
uo20
uo21
U022
U024

010
010
010
010
010
010
010
010
010
010
010
010

1C209
1co71
OA43

1c277
1C208
1203
SKT05
SKT05
SKT07
SKTO07
SKT08
1C156

Page 2

28440BBIN (REPLACES MK3884)
7407 HEX BUFFER/DRIVER OC
MAX163BCNG A/D CONVERTER
MAX358CPE MAXIM MUX CHIP
Z84C30AB6 280-CTC (MK3882N)
MC1489L QUAD E1A-232C RECEIVER
RN ICL-203-S6G

RN ICL-203-s6G

RN ICL-286-87G

RN ICL-286-S7G

RN ICL-406-S7G

74LS74 D-FLIP-FLOP

B-11



