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il < BOARD SCHEMATIC
LED (SEE CHART) 10K 10K
FROM CARRIER 1 TO
TCD PROTECT SEE AMP
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LSRR KHART) ELECTRONIC PRESSURE CONTROL RY {SEE GHART) DELCD AND ECD PUSHBUTTON CIRCUITS. GHART
, PUSHBUTTON CIRCUITS. : ALSO SEE AMP BOARD SCHEMATICS, LHART
FOUR POSSIBLE CIRCUITS.
Hav o1 ALSO SEE EPC BOARD SCHEMATICS, | 12V o CIRCUIT ~ R1VALUE LED
ot < ol CARRIER1 220K GREEN
HYDROGEN1 220K GREEN
AR 1 iM  GREEN
5 oo G i —ee AUXILIARY 220K GREEN
LOCAL SETPQINT LOCAL SETPOINT
PUSHBUTTON / PUSHBUTTON / e Fn 15
FIDIGNTTOR 100  YELLOW
A oo I o o PIDCURRENT 40.2K YELLOW
R TOTAL SETPOINT \ R TOTAL SETPOINT \ FPOVOLTS . 20K YELLOW
|/< i Sy o~ '/_. PUSHBUTTON Sl ECDCURRENT 4.02K YELLOW
L . 604K YELLOW
> o— TO DISPLAY —e" o TOBISRLAY | TTrIONEAT.. B4
PHONE JACK ACTUAL BUFFER AMP PHONE JACK ACTUAL BUFFER AMP
TO EPC BOARD PUSHBUTTON  \  SEEPAGE2 0 AP PR el SeEPAGE2 | HEATEDINA1 604K ORANGE
i / 4 5 DELCDELOCK 40.2K ORANGE
(R — S PDBLOCK 75K  ORANGE
ECDBLOCK 442K ORANGE
TCD PROTECT SEE AMP TORBEE 190 ORANGE
LED (SEE CHART) BOARD SCHEMATIC LED (SEE CHART) SOl DVait—i02% ORANGS
CHASSIS 383K  GREEN
&4 [(SESCHART) PID AND FPD PUSHBUTTON CIRCUJTS. Pl [SEE GIANRT) HEATED ZONE PUSHBUTTON CIRCUITS.
ALSO SEE HIVOLT BOARD SCHEMATICS. FIVE POSSIBLE CIRCUITS.
.o ALSO SEE HEAT AND OVEN
+H2v BOARD SCHEMATICS.
Pl <€ P
20K STORS8 20K
G oo o o— G o o
PID OR FPD LOCAL SETPOINT
sPoT ONiOFF  LOCRL SETPOINT PUSHBUTTON DISPLAY
SWITCH / /
: .qo._.rﬂﬂqﬂgzq - o;ﬂwMﬂo_zq BOARD
L ) | e / D
. PUSHBUTTON - PUSHBUTTON ;
= N Y SIGNAL + EH y SIGNAL + ﬁ:%l W N‘ﬂ.mwoz
> TO DISPLAY e—- | ToDISPLAY
PHONE JACK ACTUAL BUFFER AMP PHONE JACK ACTUAL BUFFER AMP R
TO HIVOLT BOARD PUSHBUTTON SEE PAGE 2 TO HEAT AND PUSHBUTTON '\  SEEPAGE?2
J2 OVEN BOARDS T /  TENP.ACTUAL
B TO ALARM
B CIRCUIT SEE
LED (SEE CHART) LED (SEE CHART) PAGE 2
2 v
POWER SUPPLY SECTION (miom|
i : P H 5 T * Dear THE Euﬂ“ mh._p THIS
BOARD TE
o FROM AMP ﬂ___ﬁa Tose Toaw _ ik il: i o oY L_%zmo.hzﬁawﬁws“_ N‘_ Q U_m _U—I><...0
LED BOARD (GREEN) GR PIN1Y,
ko | woro e, = <ry ragetors|  SCHEMATIC
A.s F .
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FID IGNITOR

NORMALLY FID IGNITOR OR NPD VOLTS
mﬁwbmﬁﬁmwwhmﬁwmﬁ*\ CLOSED PUSHBUTTON CIRCUITS
MOMENTARY ON DISPLAY BOARD
BRACKET ON THE LEFT it
10 ¥AC o—ac - (_\ 10000 uF it AN FIDIGNITOR (ELIMINATE \
INPUT FROM SArhD G ADJUSTMENT FOR NPD) .
TRANSFORMER| @——{ac + I_.|1H+ \ POTDE S TYPIOALLY 1K FOR FID IGNITOR
SET TO ~400.
25 AMP WHEN MOMENTARY 500 OHM FOR NPD
BRIDGE AN SWITCH IS FLIPPED _ R1
RECTIFIER G UP, IGNITOR IS AT ¢
MAX VOLTAGE. 6 _ m ,m/( ¥ 100
LM338 1000) g SIGNAL +
BOTTOM /
VIEW M .\\.| h._w U_m_.._.wﬂ.v
out RN\ /R TOTAL SETPOINT \ e
d PUSHBUTTON =
Y ¥
- \ / .\_‘l
—— PHONE JACK ACTUAL
ebigs HARD-WIRED FROM FID IGNITOR PUSHBUTTON
TO BRIDGE ASSEMBLY
& VAAA B
1K O
/ SETPOINT YELLOW LED
VOLTAGE || 1GNITORINFD BEAD Ll R FID IGNITOR
ROOM TEWP. FORNEGATIVE OR NPD VOLTS
PLUGS INTO PUSH TERMINALS OR NPD i
NEXT TO DETECTOR ASSEMBLY VOLTAGE CIRCUIT
% AC HOT AC NEUTRAL
SOLENOID CIRCUIT SWITCHED SWITCHED
FOR ACTIVATION ®
OF 'SPLIT VENT'
MOCI030  ooHM
100 OHM 1 WA
T WATT  (220V-MOC3040) e
+H2V &—AAA—o 1 @ R14
o 3 4 2800
SOLENOID at "T__qeoos ®e
INPUT Us
FROM To
BOARD i SOLENOID 310 DISPLAY-C
BLOCK Page 3 of 3 SCHEMATIC
SCHEM.
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FID IGNITOR

- NORMALLY FID IGNITOR OR NPD VOLTS
e e el CLOSED PUSHBUTTON CIRCUITS
ke Gl O LT MOMENTARY ON DISPLAY BOARD
ON SWITCH
: SIDE OF THE CHASSIS
10 VAC o—ac - H | 1oo00ur o e CHASSIS  FiDiGMTOR  (ELININATE /
INPUT FROM CAPACITOR ADJUSTMENT FORNFD) P
TRANSFORMER| e—|ac + l_|.H.+ \ ROTRE B IYPICALLY 1K FOR FID IGNITOR
SET TO 400,
25 AMP WHEN MOMENTARY SOU-OHN RO D
BRIDGE A SWITCH IS FLIPPED _ R1
RECTIFIER G UP, IGNITOR IS AT [¢]
MAX VOLTAGE. 56 _ % 100
LM338 (steee) i SIGNAL +
e o ¢ / TO DISPLAY
i 2 . BUFFER AMP
out R LR Ot SETCOMT / sepaces
=1 PUSHBUTTON
Y Y
t e s
PHONE JACK A
il i HARD-WIRED FROM FID IGNITOR PUSHBUTTON
TO BRIDGE ASSEMBLY
—— AN B B ki
1K »
N g _ g
VOLTAGE r IGNITOR/NPD BEAD BACKWARDS
® el S FOR NEGATIVE
. FID IGNITOR FID IGNITOR OR
PLUGS INTO PUSH TERMINALS OR NPD
NEXT TO DETECTOR ASSEMBLY VOLTAGE NPD VOLTS CIRCUIT
=< BLOCK (UNSWITCHED) ;
FROM AC NEUTRAL BUS
86 @1—< EL0cK (UNSWITCHED) M g DISPLAY
o1 -@1—> 70 AIR COMPRESSOR + T, = =h
AIR COMPRESSOR .”o_.ﬂ ﬂu”&h H
ON  OFF SWITCH @1+ 7O AIRCOMPRESSOR - v @ _. : e
§ SIG. -
x +
U2 &
SIGNAL + l_l . /& /
FrOMAL M oo = A SIG. +
PUSH- 0.01
BUTTONS / L L LF356 110 DISPLAY-B
SEE :
PAGE 1 DISPLAY BUFFER Page 2 of 2 SCHEMATIC
AND ZERO OFFSET Filename: 110display-b2.tow] Date: 122097 | By:R. Fenske




— Tano SPADE LUG . SUMMING CIRCUIT: "
sy | exreman R10 P WIRE IN A0 BOARD 17 ADDS LOCAL SETPOINT EPC-G CIRCUIT BOARD LAYOUT
DISPLAY BOARD | itumarsmasi || A5 SBSASS, |upn e AND EXTERNAL INPUT
Rl | S 31 TOGETHER PRIOR TO e :
WO A e L R30 ——V\\VN=—@ 1.2V THE COMPARATOR RED WIRE e
S 0 THERALAY A FOR CARRIER THIS IS A 29.5M CIRCUIT OF PHONE EP2 CIRCUIT #1 i
EMON ) SIOECF THERELAY GREENMWHITE WIRE c1 uF \ CABLE TO 1 2
s R __.I_ C4 0.1 uF| DISPLAY BD. |
R Lo 4 15 Trone S LA |l ==t . N 1
X 10M H_m” | . USER ADJUSTS TO SET R2 wmﬁwwu,__.,.-_. €
_— DESIRED PRESSURE 1 H
J2 ~ R14 (PUSHBUTTON) EPC CIRCUIT #2 =%
R15 12 i e s
c2 04
1M ._u 13¥ LM324
m%wwﬂ w_._,__mm K THE EPC BOARD
LOCAL SETPOINT: | |GABLE FROM COMPARATOR e PROVIDES ELECTRONIC
(PUSHBUTTON) DISPLAY BD. resapEaEgsoR.  TTOUR N Ry 3%% e PRESSURE CONTROL
RCUIT; NN A, OF GASES WITHIN THE
CIRCUIT; 1K 12V AT sPADELUG
¥ RETERMINES ACTUAL = GAS CHROMATOGRAFH.
2v 3 e PRESSURE RB 2 1M 5 a2 PHONE JACK
LAT
NE \ R R TOR AN EXTERNAL INPUT
Na & oo s us W10 O (10mVIPSI) IS
2 Viman R4 N NECESSARY FOR
RS i COMPUTER CONTROL
P2 » 1K REGULATOR DRIVER CIRCUIT OF THE EPC.
20K PRESSURE AID TEST < R6 1M PORTER REGULATOR
R0, M’ SENsOR FOI%: prvg | THERE ARE TWO
ADUUST X B 3 R @ IDENTICAL CIRCUITS
R4 < 62K _ us | ON THIS BOARD.
o ! SPADE LUG J2 = \
g i3 S 1 2 Vimaza BLACK ,_.m._ﬁw
= CHA
&Y g A R18 GROUND 1 DISPLAY
) YELLOW WIRE OF D2 BOARD
A PHONE CABLE TO L | R13 .
sl ADULRT, DISPLAY BD. LED DRIVER CIRCUIT: .m. 2
%ﬂwﬂ“wmﬁ "ACTUAL" PROVIDES VISUAL 1K 1N914 / 7
(PUSHBUTTON) VERIFICATION OF
R2 3.3K P1 20K EPC FUNCTIONS
POWER SUPPLY SECTIONS BLACK WIRE OF
[ PHONE CABLE
o —p—— i, RESHa BE
VR cn T 0tuF 3y "LED"
EPC1  pasge  EPC2 1 i am_%..mn
S, o S V
REG. ¢ T M_“»nﬂwus
2BVAC % Coj01uF
G 1.2V oUTPUT
_wﬂﬂoz_ AG nﬁcﬂa u__.s..a i E .—» a FPC2 vaIo
DISTRIBUTION ®  GRouND
il (anEe on DT e Page 1 0f 1 mo_-— mg>._|—o
i RECTIFIER Y G :_...‘H-.S_ -.m._.; @ 12v
Loe f Filename: epc-g.tew




THE OVEN BOARD PROVIDES CONTROL OF CHASSIS COOLING OVEN-F CIRCUIT BOARD LAYOUT
OVEN HEATING AND COOLING AND CONTROLS FAN CIRCUIT ovenrres T .
()
THE INTERNAL TEMERATURE OF THE G.C. “ = __| - -
CHASSIS. THIS PAGE DEPICTS THE POWER s S 69
SUPPLY CIRCUIT, JITTER CIRCUIT AND THE 18 " m
CHASSIS COOLING CIRGUIT. SEE PAGE TWO pe— pe T S B~ e
FOR OVEN HEATING AND COOLING CIRCUITS. (FROM U3 PIN 8 gg! TEMINES D E 1w
JITTER CIRCUIT eI AND ) o bre
SHOWN ON Z21 COOLNG | = !
EOTTOM OF g2! CReuts | & P
THIS PAGE) COMPARATOR : =i
CHASSIS FAN CIRCUIT: CIRCUIT:
VOLTAGE DIVIDER / COMPARES AC SWITCHING
DETERMINES FAN ON/OFF THE ACTUAL CIRCUIT:
SETPOINT TO COOL TEMPERATURE SWITCHES AC TO 28 VOLTS AC 28 VOLTS AC
TEMPERATURE IN CHASSIS (PIN 5) TO THE HEATED ZONETQ FROM POWER FROM POWER
SETPOINT ACHIEVE DESIRED SUPPLY SECTION SUPPLY SECTION
+12V TEIMPERATURE TEMPERA Em...m WHITE WIRE RED WIRE
(PINTO)
R36 5AM -
ue
Rx < 100K MOC3030 100 OHM
9 / . RS ok (220V-MOG3041) 1 WATT BR2 Ct RED
- 33K ud |, vV V“ = 1 ac + . I_l r.. TO 24V
i \ 100 OHM 4014 2 CHASSIS
K goart & e - T ref ™
THERMOGOUPLE EM3 10 uF
AMPLIFIER u BLACK
SELF-SENSING SCR3 BRIDGE
o 1 10}-e THERMOCOUPLE Q6004  RECTIFIER
Lo 2 9 |- AMPLIFIER
CIRCUIT:
= 3 st DETERMINES
— 4 7 . ACTUAL
® 5 6 TEMFPERATURE
VACUUM PUMP OPTION = HEEPR
USES THIS CIRCUIT ™\ ADSS7  R25S 1M
OPTIONAL SOLENOID CIRCUIT
EXTERNAL INFUT SWITCHED  switGHED 12
FHON AT BOARD Ac HOT ACT
[FYE. YELLOW WARE| HPUT INPUT 14
G {aLuE) IBROWH) H
3.% H»ueﬂmhmmuuuﬂa: e ¥ |_| et B
WA i ™ f o 0.1uF 13¥ LM324
ﬂu DR L
THELM32¢'s INTHIS  CAUTION: ACHOT AND ACCOMMON
. ARE HAZARDOUS VOLTAGES AND
FROM AC ISTRIBUTION BOARD POWER SUPPLY SECTION ————  JITTER CIRCUIT —— USHG 1o ol P4 ARE PRESENT ON THIS AND OTHER
SWITCHED ACC (BROWH) < ....hﬂowﬂxn__hm;n_ \/\/\ % AND-12VONPIN1{,  SIRCUT m_mwﬂwmw _____m_._n_v_wm THEG.C,
SVATCHED ACHOT [BLUE) H |t | H = i RE “ ".__ue-._. ._.mu..__ﬂ_m%___uhﬂﬂmm - .
78 VAC BRI I— c3 : s fotwr mtnﬂ-t-noaz 3 1L o .
gﬁmg ac + \_.._Nma s:ﬂ T GUEN 4‘ I iy - “ﬁ.ﬂ&%ﬂh o<mz:m
o @ B0ARD vl_.
nw”wos b 4 .._.-.N_ou.__“ vE2 _MUL- Lo cromo ot aezwr | * L4 waneicen nmerny | Page 10f 2 w_o—l_ mgbﬁ—o
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“JITTER = CIRCUIT: i
oPTIMIZES B v TRAP #1 CIRCUIT AC e SWITCHED ~SWITCHED
P TEMPERATURE OF PURGE & TRAP SWITCHES AC TO AC HOT AC NEUTRAL
STABILITY \/\/\ p ﬂmn“..m HEATER mw INPUT INPUT
AC VE DESIR
= - BOARD S (BLUE) (BROWN)
WA N Ve -6V
U3 SUMMING CIRCUIT: u4
- ADDS THE JITTER MCC3030 ,_Ao.mcwﬂﬂ
AND THE SETPOINT
13 VLmaz4 i sothipial v ud (220V-MOC3040)
TO THE COMPARATOR
RS CIRCUIT e 1 &
'"BAKE'": FROM A/D R33 R11 2 B
FROM BOARD RELAY 'B'.
DISPLAY ADDS 50DEG. TO @VVVAA _ i L r1® m
DESORBTION TRAP SETPOINTS 100K
mm.uw.__c skl 1o e < AC OUTPUT TO TRAP1 AND
uaw\amm. C. TYP. RELACS (1P1) i VY Y 4 SPARGE FILTER HEATERS
12y il 3 Vimaze R3 M.:a o
TO ACTIVAT
R1< 48.7K HIGHILOW 1 WATT T0
SETPOINT RS 12 Ji DISPLAY
COMPARATOR B
| _ . S10K uidaiadd T OARD
20K A.Il 0 COMPARES .m.l.l o
- e ALY I_... 5 # T THE ACTUAL s
2 TEMPERATURE 13
e R2 c2 - (PIN 8) TO THE / 10 D1 BLACK WIRE OF
GREEN 01 6 Vimaza SETPOINT PHONE CABLE
E m uF TEMPERATURE TO DISPLAY BD.
WIR (PIN10) u2 "LED"
LoCAL OF PHONE
SETPOINT CABLE 9 1Ng14 §7 b2 +0.12VDC
LM324 1N914 +12V
+12V THERMOGCOUPLE THERMOCQUFLE R22 100K | R23 10K
RED AMPLIFIER AMPLIFIER CIRCUIT:
WIRE 1 DETERMINES ACTUAL
OF PHONE R | @ 1 10 [-o MRl R21 |_| +5V AS
R30 < 200k CABLE {2z s ARALS c21 TRAP
Y | @ {3 8 [e=+12V R1 3 J1 1M 10 HEATS
J1 e . —> M M - uF n 100 OHM
P4 = —8 1 WATT
ok SE—o-tEe— < g TRAP COOLING FAN GIRGUIT
TO TOTAL SETPOINT R26 1K Pw_w_m.__. 0.1uF YELLOW WIRE OF 28Y CT 28V T0
ON DISPLAY BOARD PHONE CABLE us 2y
(ADSORBTION TO DISPLAY BD. MOC3030 100 OHM TRAP
SETPOINT: "ACTUAL" (220V-MOC3040) 1 WATT FAN
30 DEG. C. TYP.) (PUSHBUTTON)
-1 6 R25 ac + @
POWER SUPPLY SECTION 12 5 |® gcro 3N246
DSTRBON  AC HOY 3RO *13 4 [*7 Qs004 ac - @
BOARD BWATCHED AG
[ % & CAUTION; AGHOT AND
HEUTRAL (BLUE) nte. 8 2y <
BR1 -] o Joawr | cuz . ACNEUTRAL ARE
Thio) = Lo _I_L Lewl o oserae | HAzARDOUS VOLTAGES P&T-D
aRouo ac o T T reraono  (SRCUTORERATE | ARE PRESENT ON
j S ac - end  Les ™ "M GpliavowpiNgi, | THIS AND OTHER CRCUIT Page 1 of 2 SCHEMATIC
GHASSIS PATEOARD (WHITE) B 10wt wogww..ﬂgmﬁr_m Mﬂm B - oYz TN -
ATG. dhoima RECTIFIER Ay Filename: p & t-d pgl.tew AL Febeel TAT12AD
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DISPLAY BOARD THE HIGH VOLTAGE SECTION CONTAINS THE ;
(DETECTOR CIRCUITS THAT SUPPLY POWER TO THE PID - (10 :m v_uc.m_.u
PARAMETERS) LAMP, THE FPD PHOTO-MULTIPLIER TUBE GACEIHI
_ +12V AND THE HID ELECTRODE, POWER SUPPLY
T,CW. PID SETPOINT CIRCUIT: X 1000 DIFFERENTIAL AMPLIFIER: £as +12VDC #1 AIMW.._-_._”PD.WMUV
20K R1 . USER ADJUSTS TO SET COMPARES THE ACTUAL CURRENT M
FOR FPD DESIRED CURRENT FOR HID, OR VOLTAGE (PIN 13) TO THE SETPOINT ﬂ +1Z2VDC #1
PID OR VOLTAGE FOR FPD CURRENT OR VOLTAGE (PiN10) FOR HID, PID, FPD
4.02k J ./ .// 13 a1
FOR HID RS 10 _ N 14 R8
20K A.\r 8 R6 U], M
1M u1 1K 5 OHM FEEDBACK TO
Muﬁ_mmn Ri4 ) 1K 12 Vimaza 2N3903 swarrS R2 DIFFERENTIAL
GREEN AND 1M c1| 04 9 ¥ Lmaza 7 AMPLIFIER
REDW R7S 1M Q2
LOGAL SETPOINT: g ik TRANSISTORS Q1 & Q2
1 OF PHONE FPROVIDE THE REQUIRED
(LOCAL AND TOTAL | |CABLE FROM INPUT VOLTAGE TO THE — 2N3055
SETPOINT DISPLAY BD. HIGH VOLTAGE POWER ON SOLDER
PUSHBUTTONS) SUPPLY SIDE
1500 VDC MAX. QUTPUT il
+ + YELLOW
10K FOR HID WIRES
5 R10 2 1KFORPID OF PHONE
o= 0.0 FOR FPD / CABLE TO
EMCO 5 e PID, HID DISPLAY BD.
- L15B © og L CHASSIS JUMP ¢ Ui "ACTUAL"
2 HIGH ® Be ® GROUND FOR |
z VOLTAGE E g3 Cip g PIDHID =
POWER o &8 S N, TOPIDLAMP sump ¢ DISPLAY
SUPPLY W - V4 OR PMT FPD FOR _a BOARD
Q 22M FOR HID DIVIDE FFD
] .m.lor
5 R9 < 100K FOR PID, FPD 8¥ o0 FPD 7
FOR R16 // \
HID VAN R1
ADD:; 2 BLACK WIRE OF
4700pF Y0 e Jﬂ? " | PHONE CABLE
TO DISPLAY BD.
"LED"
POWER SUPPLY SECTION ———m—m————
.— H_.-n_,_w — .Ho_. @ +i2VDCa
R O NOTE: THERE CAN BE UP TO TWO
HIVOLT i - > @ arounp DETECTOR CIRCUITS PER BOARD.
e, oo Q (U1) AMPLIFIER | | THE LHSZLAND THE (ANY COMBINATION OF PID, HID & FPD)
[ ] 1= & Sk FOR PID OR CIRCUIT OPERATE
BVAG - . USING +12V ON PIN 4,
FROMAC oo T - ﬁmw w_o_.?mwwwq GND ON PN 5, AND HIVOLT-C
DISTRIBUTION  (oREEN o ' -12V ON PIN 11,
BOARD  mue Pago 1 of 1 SCHEMATIC
BAul B - =
RECTIFIER PG . Date: 12/20/97 By: R. Fenske
Fllename: hivolt-c.tow Rov, Dato:dl 1210 By M WATTS ]
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DELCD POWER SECTION OF AMP BOARD

THIS CIRCUITRY CONTROLS THE
TEMPERATURE OF THE DELCD REACTOR.
SEE PAGE 5 FOR THE DELCD ELECTROMETER
SCHEMATIC. THE DELCD REACTOR IS LOCATED

DELCD BRIDGE ASSEMBLY
OM UPRIGHT METAL
BRACKET ON THE RIGHT
SIDE OF THE CHASSIS
CIRCULATION FAN
(QUTPUT OF 25 AMP BRIDGE
POWERS THE 12 V MINI-FAN
ON FRONT OF G.C. RED LID)

RED, WHITE
& YELLOW
WIRES TO

T-COUPLE AMP

DELCD REACTOR HEATER WIRES
PLUG INTO PUSH TERMINALS
NEXT TO DETECTOR ASSEMBLY

e
—
=—

DELCD REACTOR
1 OHM AT ROOM TEMP.

& ELECTROMETER | |

®
ON THE RIGHT SIDE OF THE COLUNN OVEN.
10 VAC e—ac - IjifH
INPUT FROM nww%%_ﬂmm 2N3055
TRANSFORMER| e—ac + 4 BOTTOM
e VIEW
FROM DISPLAY SETPOINT CIRCUIT: 25 AMP COLL,
BOARD USER ADJUSTS TO SET bt 1 \H/
+12v _  DESIRED TEMPERATURE —
OF DELCD REACTOR BASE EMITTER
80.4K " ®
J1 SPADE SPADE
GRAY/BLUE [E=§=%) GRAY/YELLOW
20K SE&———e—H
% 9 LED DRIVER CIRCUIT:
me.ﬁan m_c& 2N3903 PROVIDES VISUAL
LOCAL SETPOINT; | | RED WIRES 1M VERIFICATION OF
CABLE DELCD REACTCOR
(LOCAL AND TOTAL R47 1K HEATING
SETPOINT
PUSHBUTTONS) THERMOCOUPLE COMPARATOR .
. AMPLIFIER CIRCUIT: CIRCUIT:
DETERMINES ACTUAL COMPARES TO
TEMPERATURE OF THE ACTUAL DISPLAY
DELCD REACTOR > TEMPERATURE BOARD
Ra4 W 10K (PIN 6) TO THE oo
7
YELLOW AND WHITE ] J
THERMOCOUPLE (%] qmzﬂmﬂhm‘ﬂ.cmm
INPUT WIRES o1 10 |- BLACK WIRE OF
FROM YELLOW| @ {2 9 |- PHONE CABLE
DELCD REACTOR. cad o~ 3 B |e-+2v R43 12 M YELLOW WIRE OF TO DISPLAY BD.
(THEREDWIREIS | WHITE o4 7 |- AN N 14 PHONE CABLE "LED"
THE SIGNAL OUT OF otee] o5 & | ™M U3 —eo—+E3H-e | TO DISPLAY BD.
THE DELCD nm_.m.__ S 4 : : “ACTUAL"
R DELCD
Jmmoﬂwwgmqmz < . u ‘- 13V1Lmazq (PUSHBUTTON) AMP-E
CIRCUIT.) R i Page 4 of 7 SCHEMATIC
AMPLIFIER Flloname: Amp-ed.tcw &Imm..ﬂm:mxw




TO PROVIDE A LOW GAIN 2000 pF
AN ADOITIONAL 100 Mo 100M MED FID, NPD, HID, TID
RESISTOR IS CONNEGTED VA ELECTROMETER SECTION OF AMP BOARD mﬂmﬁ“ﬁwmﬂ.ﬁw«%ﬂﬂﬂﬂﬂ%m
IN PARALLEL (ACROSSI R3. | s »J\(()L HIGH DETECTORS DO NGT HAVE AN A/D
100M FILTERED THIS CIRCUITRY AMPLIFIES THE SIGNAL QAR THEE MORH LS REA LR,
ER
SEI LR T ) FROM THE COLLECTOR PRIOR TO ADJUST THE DETECTOR OUTPUTS
R o] # SWITCH DIGITIZATION BY THE A/D BOARD. TO IHER DRNIeD LEVRL SER THE
MAY BE CHANGED c1 100pF | ¢ 81 PAGE LN THIS SECTION.
AN HIGH
/ +12V#2 C8 04uF -. BLK
SIGNAL INPUT BNC R6 2 z +12Vi#l  ca o.4uF SIGNAL OUT
FROM : TAAVAY - @E 3
COLLECTOR 10K U1 8 /H _ _ @ R4 TO A/D BOARD
C7 DAUF uz | VVAN—¢ @ WHT
R7S1K 3 04UF 488K ®
A2V #2 @E 2 _.|¢ c6 |01 uF
OF80 42V #1
INA11TP iM
/Mw {PINS 1,5,8 ALSO
QNOCZUNU-
c3 0.4 uF
| _ 8 mep  DELCD ELECTROMETER SECTION OF AMP BOARD
£ ATAVAYL NOTE; MGDEL 310 STUDENT TCD
o ] htie o THIS CIRCUITRY AMPLIFIES THE SIGNAL e
! FROM THE DELCD COLLECTOR PRIOR TO BOARD, THESE MODELS REQUIRE
w» 100K ZERO POTS AND ATTENUATORS TO
AAAS e % & | GAIN DIGITIZATION BY THE A/D BOARD. ADJUST THE DETECTOR OUTPUTS
SWITCH Bl woe
c1 _In_ _I_o 01 uF < 51 PAGE IN THIS SECTION.
AL HIGH
#2 CB 0.4uF BLK
SIGNAL INPUT Rs % eV i ®
(RED WIRE) 10K U1 E TO AJD BOARD
SCREW C7 0.4uF _._n y 5 . WHT
TERMINAL 3 J ﬁm 04uF hwmx
A2y #2 (@) 2 Cc6 | 0.1 uF
LF356 42V #
_zr:..i RS & 1M
u (PINS 1,5,8 ALSO
< GROUNDED) ANPE

Page & of 7 mOIm_S_P._._O
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c3 2000 pF
R3 100M
VAWV

MED
L 1 T
PID ELECTROMETER SECTION OF AMP BOARD gl O e
c2 0.01 uF LOW BOARD, THESE MODELS REDUIRE
R2 _l._ 10M THIS CIRCUITRY AMPLIFIES THE SIGNAL n_m-mo umamrzunﬂ.mhc.poquw.ﬂm
: 2 4 @ WJUST DETE: R OU
VWY e FROM THE PID COLLECTOR PRIOR TO Lol el A0S M A A
ci 270 pF ¢ s1 DIGITIZATION BY THE A/D BOARD. "ZERQ POTS AND ATTENUATORS"
R1 1000M
- AAAA HIGH
_ +12V #2 2 0.4uF BLK
SIGNAL INPUT [ BNC R6 2 H2VH#1  C4 0AuF ®
FROM PID WA N7 2 SIGNAL OUT
ﬁ ) 3
COLLECTOR 10K U1 N R4 TO AJD BOARD
C7 0.1uF cN VAVVLY ¥ WHT
R7T21K 3 J % C5 0. :% 499K .
-2V #2 2 2 (ol 0.1 uF
0P80 A2V #1
_z>:.:u RS 1M
(PINS 1,5,8 ALSO
< GROUNDED)
c3 2000 pF
R3 100M MED
=V FPD ELECTROMETER SECTION OF AMP BOARD o b 10 DN T e
FiLTERED A
BOARD. THE!
C2 ;1000 pF [— THIS CIRCUITRY AMPLIFIES THE SIGNAL ZERO POTS AND ATTENUATORS TO
A iy FROM THE FPD COLLECTOR PRIOR TO TOTHEIR DESIRED LEVEL SRE THE
c 270 pF ¢ s1 DIGITIZATION BY THE A/D BOARD. .Nmﬂwmmﬁ#n_um»mmm#,mﬂacxm-
Ri 1000M :
AANS HIGH
+._n< #2 CB 0.4uF BLK
SIGNALINPUT | BNC RG +3< #1 C4 0.1uF ®
FROM FPD AN @ SIGNAL OUT
COLLECTOR 10K u1 Z _ ; @ Ré TO AID BOARD
C7 0.4uF Uz VA~ % WHT
R7 >»1K C5 0.4uF 499K .
._n< #2 @E 2 CB 0.1 uF
oP8o 12V #1 Q
INA117P RS M
(PINS 1,5,8 ALSO
GROUNDED)
Page 6 of 7 SCHEMATIC
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ACCESSORY RELAY BOARD (1-4 RELAYS) WITH EXTERNAL CONNECTOR

TO TO
LAWSON LAWSON "
BOARD BOARD
+12V +12V
5]
R4 R3
RELAY 4 RELAY 3
10K . - 10K
a4 EN Q3 i3
2N3903 2N3903
+12V FROM
AMP BOARD
KXX N KEXXYX
NO |C| [NC NO |C
c1 il E it i
FASTON OR
AuF 12 11 10 SOLDER CONNECTION o B
CHASIS GROUND

N SR
=z
o

TO
LAWSON
BOARD

+12V

R2

10K
Q2

2N3903

=
O-

OPTIONAL
SPADE LUG FOR
FASTON OR
SOLDER CONNECTION

TO
LAWSON
BOARD
+12V
o
R1
RELAY 2 RELAY 1
- 10K —
ER S EN
2N3903
[ XXX KX X)
wnm mzo NO [C| |NC
OPTIONAL E
SPADE LUG FOR
FASTON OR
6 5 4 SOLDER CONNECTION 3 2 1
RELAY-C
Page 1 of 2 SCHEMATIC
Fllaname: relay-c pgt.tcw mmn“___m _Mwuwmmg ..




DUAL REMOTE START PULSE STRETCHER

+12V +12V +12V +12V
o 355 R? R10 555 R12
TIMER TIMER
iMm 10M RS m 100 R13
LR 10K L8

=12 ¥ =% — 2 7 |9 10K

Iﬁlom {3 6 IH I—loa |—l C5 3 6 IH .IHa_nq

Hl 4 5 H Qs 4 5 Q6

O1uF 2uF 01uF _ 2uF

1 c3 RS __ Hr ce 4 R14
+12v 01uF +H2v 01uF
2N3903 10K aN3803 10K
R6 10K R11 10K
AN NV
IN ouT IN ouT
REMOTE START CIRCUIT #1 RENIGIE STARE SiREU T be
{ MOMENTARY GROUNDING OF THE INPUT GND { MOMENTARY GROUNDING OF THE INPUT GND
PRODUCES A 2 SECOND NEGATIVE GOING PULSE PROOUCES A 2 SECOND NEGATIVE GOING PULSE
ON THE OUTPUT WHICH TRIGGERS THE ON THE QUTPUT WHICH TRIGGERS THE
LAWSON BOARD REMOTE START FUNCTION.) LAWSON BOARD REMOTE START FUNGTION.)
Page 2 of 2 SCHEMATIC
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T
m
STCTN EPO Bl vy SPME BOARD
\ada 8 i £ ANDTHE SETPOINT HEAT CIRCUIT 1
Q e it TOOETHER PRIOR
Yosrw [ o Munns 34:-%.:0“.%%:542
Ri3 “":. " L)
Cindan ! 3 v _ THIS PAGE DEPICTS THE SCHEMATICS
il SN e Hmumﬂduo OF HEAT CIRCUITS #1 AND #2 OF THE
W HES A
! : SETeOnT CeUTn g 0 T = mmpiu»u.wu..ﬂ o swrcieo o SPME BOARD.
T
10 ~oesmenyeurenang, . B e - THE ONLY DIFFERENCE BETWEEN
i Ll Sraeawrom N Mg compararon I HEAT CIRCUITS #1 AND #2 IS THAT THE
N I SO LA plocien | Tosorm SUMMING CIRCUIT IN EACH SECTION
1 v
198 !t onmmn o) w.. % - e WS e Y i HAVE DIFFERENT OP-AMP PINOUTS:
hocat aworora | SLLREH ! i A= IR K R - HEAT CIRCUIT #1 USES U3 PIN 4
| PusmUTTONS) LR A ey TS NarEn AND PIN 7 OUTPUTS.
llllll o s,
TR fearincircum, e | Eoo HEAT CIRCUIT #2 USES U6 PIN 1
T b T T iATED SO AND PIN 7 OUTPUTS.
I dil:!ﬂ._.om.ﬂvﬂp- YHLLOW o “ " i ] i i
i onoume RN == WL w
IIIII = 1 4 Lo e | | TO pEPLAY BO,
W el RN e (SRR V|
| ol | hENEATen
T I
T
rie 1 TEMPERATURE
3 STABILTY \<< SUMMING CIRCUTT! SPME BOARD
v VUVLI LT N N\ s ADDSTHENTTER HEAT CIRGUIT #2 SPME-A CIRCUIT BOARD LAYOUT
4 L 2 TOGETHER PRIOR
Q’ou_ “rorwe | 4 3.." ! 335%%%“}3: : “ “
WL :_uu:. L) | e M “ _ _l el
||||| I y 2 A
_Hliou_,oﬂnﬂh 1 e . = . = Ac swTcHng o i “ - 1
| “rv " us VAN 05 -/I. r ugﬂﬂmﬁc To 8 | | “
! SETPOINT ciRcuIT: T M i MEATED ZONETO  gwircien SWIT thep ] ! H b
[ ! — USER ADJUSTS 7o SET s ACHIEVE DESIRED  AcHOT ACNEURAL ! i
I 1 DESIRED HtumEEan/ nt TEMPERATURE .H.,c_m !-Astﬂ.. SPME I HEAT g HEAT | o
“ 1 ax xnh..nu 20ha " nam._nm_.hq_,o: .._. CIRCUIT “ eﬂouc_q ) o_ﬂn__._: “ W
WA : 00 OHM 1
__ % ...nn l—- ) _mxohgvnhqﬂﬂwa/ ﬁ_.dahn..m..-t._ it “ 1 “ &
N u TEMPERATURE g o i ! AT
1 (PING) TO THE b DAL !
SETPOINT 180 O & s 1 | 1
" gvﬂz.—-huﬁ!h TWaATT o1 1 [l
L ACOUTUT
O W BHonTIG
THERMOCOUPLE Lo nEgs Ml L
THERMOCOUFLE . R
BRERS ) o S N
|||||| m TEMPERATURE OF
I.L¢ HEATED ZONE
‘o 1 m v g ml>
o L - 2 1eamaen o) | _
el T o i T Page2or2|  SCHEMATIC
| opnAEe | Vemmcanionor ©- ==
_Pwleu_m,eh"msr " HEATRREUNCTIONS Filename: gpme-a2.tew Date: 12120/97 By: R. Fenske
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STHEAT-A CIRCUIT BOARD LAYOUT
DETECTOR HEAT CIRCUIT - ; i _ :
! ! oven ' [ |
| HEAT | ' _ [
+6V m I QR _ i
JITTER INPUT FROM SUMMING ciicliT; > ' | -
>\< 43 Hz OVENGIRCUIT | | (e ADDS THE JTTER 8| ! | EER
ON THIS BOARD AND THE SETPOINT © i ! | @
8V TOGETHER PRIOR £ .” n:»w_ma ! DETECTOR | OQVEN | @
m COOLING 1 HEAT HEAT 1
S TO Emnm%%h wmhﬂoz mw_ CIRCUIT | CIRCUIT | cIRculr | 3
RS w M R9 0dy : | L=
» a wNv- | =
oF I 1 o
DISPLAY BOARD 10 _ =4 : _ ]
2
S R10
+12v /d — AAA
Us v
SETPOINT CIRCUIT Y L e
: 3 CIRCUIT: SWITCHED  SWITCHED
2 LM324
Re D J20K __ USER ADJUSTS 10 SET ;i Vi SWITCHES AC TO ACHOT  AC COMMON
DESIRED TEMPERATURE # HEATED ZONE To INPUT INPUT
» OF HEATEDZONE i S ACHIEVE DESIRED (BLUE) (BROWN)
i s no_.__ﬂnhmh TOR TEMPERATURE
_ 5 CIRCUIT:
20k s&——1—e-H=H AR COMPARES \_ U4
l—hﬂN U2 [ THE ACTUAL doﬁuucuo 100 OHM
TEMPERATURE (220V-MOC3041) 1 waTT
GREEN AND 01 | ©¥Yimaza (PIN 9) TO THE R3
RED WIRES uF SETPOINT —\MA—e{ 1 5 R12 N&OD4
DETECTOR HEAT OF PHONE TEMPERATURE 1000HM ~— 2 5 scry YK "400
LOCAL SETPOINT: | [CABLE FRom (PIN10) 1 WATT 3 4 b o @
{LOCAL AND TOTAL | | DISPLAY BD. |o|r 6
SETPOINT L rpm—
D2 1S SHORTED
PUSHBUTTONS) FORTHEECD ~  TO HEATER
THERMOCOUPLE N sonaes
THERMOCOUPLE AMPLIFIER CIRCUIT: HEATERS
AMPLIFIER DETERMINES ACTUAL 19
TEMPERATURE OF 12 I ﬂwﬂ_mw._‘
R0 [@ o1 10led\/ ~  HEATED zZONE s
THERMOCOUPLE I_ulol 2 9 - r
INPUT FROM YELLOW | @ 13 8 le+12v gy J1 L
HEATED ZONE a4 7 3 / BLACK WIRE OF
GROUND 5 6 M 1 vz ¥ PHOMNE CABLE
R13 ® : [ |TopispLay &p.
< U1 0.1uF 2Vimazq _ LER ﬁ’
1K AD597
LED DRIVER CIRCUIT:
PROVIDES VISUAL
<wﬂ_m.ﬂ<m Mﬁmm_ﬂ VERIFICATION OF
TO DISPLAYBE HEATER FUNCTIONS
CAUTION: ACHOT AND "ACTUAL" :
THE LM324's IN THIS AG GOMMON ARE
D JUMPER PROVIDES #12V CIRCUIT OPERATE PAZARDOUS VOLTAGES el STHEAT-A1-2
+12v AND ARE PRESENT ON
b1 g TO HEAT CIRCUIT USING +12V ON PIN 4 THIS AND OTHER CIRCUIT
AND -12V ON PIN 11, BOARDS WHIE o Page 2 of 3 m C H m _S.p.—._o
POWER IS ON.
Filename: stheat-ai-2.tew
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EXTERNAL | *PAPEtve R31 = {0M IF CARRIER PROGRAM SUMMING CIRCUIT:
R10 WIRE IN A/D BOARD TP2 ADDS LOCAL SETPOINT EPCHI-B CIRCUIT BOARD LAYOUT
DISPLAY BOARD INPUT FROM m‘ = ARA B2 AND EXTERNAL INPUT
AID BOARD i R30 ,_aE.nq 19y TOGETHER PRIORTO | - EPCHLE PeR “
+12v (10mV =1 Ps|) = VVWV\—8 1. THE COMPARATOR ED WIRE _
FOR CARRIER THIS IS A 29.5M CIRCUIT OF PHONE i v
GREENWHITE WIRE 10K ELECTROMG PRESSURE |
C14 104 uF / CABLE TO CONTROLCIRCUIT ¢ ©
‘Ilﬁ C4  0.1uF| DISPLAY BD. I _.nm
Rx SETPOINT CIRCUIT: ] 1 srarAl ([ e e e s
— USER ADJUSTS TO SET i SETPOINT" I 3
DESIRED PRESSURE HIGH YOLTAGE |2
ia i (PUSHBUTTON) POWERSUPPLY 1 <
fls 12 CRGUIT F-
20K SE&———otEl oo AAA—q N " R o _ .
R29 ™ |_| us | VAN _/ 8 R J2
c2 0.1 \ 100K Uz B AAN
M 13¥ LM324 + 100K
GREEN WIRE uF
EpC OF PHONE 10 ¥Lm3z4 THE EPCHI BOARD
LOCAL SETPOINT: CABLE FROM COMPARATOR ﬁ-moqﬁcmm mhlmOﬂanZnn
(PUSHBUTTON) DISPLAY BD. PR SR SENS O CIRCUIT: Ry PRESSURE CONTROL
_ CIRCUIT: —vVVy OF ONE GAS (paget1) AND
o DETERMINES ACTUAL ATk 1K +H2y ALSO PROVIDES THE
. PRESSURE
s / . # \ 5 6 e :mwu %o_..w TAGE NEEDED
P
vz | 3 e Ti WER EITHER THE
R3 S 62K \ n G —_— PID LAMP OR THE FPD
2 Vimsza PHOTO-MULTIPLIER
o \ S TUBE (page?2).
20K o R5 21K e REGULATOR DRIVER anc: e 8 AN EXTERNAL INPUT
zero +1.2v  PRESSURE a_moﬁwﬁ (10mV/PSI) IS
wmnmmw N @ ABs, NECESSARY FOR
Ri 2 gokc Firuir COMPUTER CONTROL
OF THE EPC.
./f 2 E BLACK WIRE
-1.2v 1 INAT14 R17 TO CHASSIS
GROUND DISPLAY
i B YELLOW WIRE OF fr i D2 J2 BOARD
SPAN PHONE CABLE TO / R18
THE LIR324's N THIS PHONE JACK ADJUST DISPLAY BD, VWA T?m.ltl
CIRCUIT OPERATE TO SENSOR "ACTUAL" e OTVER Cile . 1K 1No14 L
USING +12V ON PIN 4, (ALL WIRES) PUSHBUTTON) PROVIDES VISUAL /
GND OM PIN 5, AND R2 3.3K P1 20K VERIFICATION OF
12V ONPIN {1, EPC FUNCTIONS
POWER SUPPLY SECTIONS BLACK WIRE OF
; PHONE CABLE
BT TO DISPLAY BD.
413V "LED"
EPCHI  coiare oRouAD +1.2V OUTPUT
orousp  GROUKD R2E
1Y
I8 VAC BAY al
FROMAC b 2 + Vi EPCHI-B
DISTRIBUTION [SREEN) reheE aH_n...u_.
come i [[efe Page 1otz | SCHEMATIC
Bra's 5 s |I-
o Filename: epchi-b.tew mHm_c.a “%ﬁgww DR Pensly
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"JITTER * CIRCUIT: THE SOLENOID-HEAT BOARD CONTAINS SIX
OPTIMIZES e, HEAT CIRCUIT 120 VAC. OR 220 VAC. SOLENOID CIRCUITS AND
/" TEMPERATURE \<< ONE SINGLE HEAT CIRCUIT.THE HEAT CIRCUIT
RIS 1M 12 , STABILITY PROVIDES TEMPERATURE CONTROL OF A
o ( 5 7 -6V SUMMING CIRCUIT: SINGLE HEAT ZONE IN THE G.C.
us [t 43 Hz ADDS THE JTTER ( le TCD BLOCK; HEATED INJECTOR; ETC.),
} \ AND THE SETPOINT THIS PAGE DEPICTS THE SCHEMATIC OF THE
€3’ '0.02 uF 13 Vims24 TOGETHER PRIOR HEAT CIRCUIT. PAGE 2 DEPICTS THE SCHEMATIC
4 TO THE COMPARATOR OF ALL SIX SOLENOID CIRCUITS AND BOARD
RS m ™ R9 CIRCUIT - LAYOUT.
| —AAA~—
DISPLAY BOARD . : 10K AC SWITCHING
2V CIRCUIT:
VW = —/m SWITCHES AC TO
SETPOINT CIRCUIT: i A HEATED ZONETO  SWITCHED SWITGHED
Rx — USER ADJUSTS TO SET 5 Yimsza ACHIEVE DESIRED AC HOT ACc
DESIRED TEMPERATURE TEMPERATU, INPUT INPUT
\_ Re P RE &
KT OF HEATED ZONE S 10K (BLUE) (BROWN)
b 3 COMPARATOR _
20k SE——1—o-{Fl o vy 7 CIRcUIT: us
5 ™ ..hom v2[f ) COMPARES "\ MOC3030 409 OHM
P THE ACTUAL 10 (220V-MOC3041) 1 WATT
GREEN AND ™ 01 | & Vimaza TEMPERATURE I\ s DI R3
RED WIRES uF -Qu;__. & TO THE uz [ 1 8 R12
LOCAL SETPOINT: omm _.n_m._mhnmg SETPOINT . IN914 ﬁqu mﬁ. . w w ~®  gcry ¥E1N4004 -
TEMPERATURE |o|_| Q6004
A_.Onmb__m.._.ﬂﬂwzﬂo._.b_. DISPLAY BD, | Q&Zﬂ& LM324 B D2
_u_._mxmc._.._.n.zmv _..o_m qzm s AC O_._._.v_.ﬂ
THERMOCOUPLE el o] TO HEATE
o UBLE - AMPLIFIER CIRCUIT: DESORBER
DETERMINES ACTUAL Gl DisBLRY
TEMPERATURE OF 12 BOARD
RED @T——{1 1|e HEATED ZONE L\, 14 R6
THERMOCOQUPLE L'll 2 9 e U2
INPUT FROM YELLOW | @ ®1 3 B [~e=+12V R 3 1 3 1K 7
HEATED ZONE - 4 4 ..m. 13 ¥'Lm3z4 J1
GROUND i ] 6 | o=
' \ BLACK WIRE OF
< u1 PHONE CABLE
R13 1K AD587 YELLOWWIRE OF | LED DRIVER CIRCUIT: |TO DISPLAY BD.
PHONE CABLE PROVIDES VISUAL "LED" T
S.w_mﬁ.iﬂ..mp VERIFICATION OF
ey POWER SUPPLY SECTION %:M:Mﬂ._h.q o HEATER FUNCTIONS
SWITCHED ACE (BROWH)
SWITCHED ACHOT (BLUE) bt
sy B W SOLHEAT-A
GROUND ] @ HEATBORRD VOLTAGES AMD ARE
Q ) Tﬁ 7 0 M T LU ey CRESETONTHS M Page 1 of 2 SCHEMATIC
HEAT  chmssis  (WHITE) " ; : . FEIFER |
S0MD  Graup Pt s = L 2T WHILE THE G.C. PoweR 15 ow. [0 = ame: solheat-a pg1.tow mmmm,cmw w.l_%wca._ m___,“ u. ““m“mmm
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HYDROGEN GENL. 1TOR STANDALONE - H2-50

12 VOLT INPUT
FROM EXTERNAL
CE APPROVED
POWER SUPPLY
7 AMPS MINUMUM

CENTER POSITIVE
OUTSIDE GROUND
POWER JACK

35 PSI
PRESSURE
\\ SWITCH

NS

1

N

ul_l.

CURRENT LIMITING CIRCUIT

.76 OHMS
.75 OHMS

+12 VOLT
CHASIS
FAN

+12 VOLT
HYDROGEN
GENERATOR
FAN

6.6 AMPS OUTPUT MAXIMUM

i

LM338
REGULATOR
BOTTOM VIEW

HYDROGEN
GENERATOR

HYDROGEN GENERATOR
H2-50 SCHEMATIC

By: M. WATTS
y:

Page 1 of 1

Filename: hyd-gen.tew




12V AND 42V FOUR CHANNEL
ARE SUPPLIED BY e | sv
THE AMPLIFIER 8D. < = e LAWSON 202 BOARD
GROUND RUNS TO A
THE CHASSIS SINGLE > -9 | v
POINT GROUND,
NOTE:
POWER THIS UNIT ON BEFORE
BOOTING PEAKSIMPLE SOFTWARE
TEMP PROGRAM 1 OUTPUT I8 CONNECTED EXTERNAL EVENT
TO THE OVEN BOARD TO CONTROL WIRES ARE CONNECTED
OVEN TEMPERATURE. TO THE TTL OUTPUTS
TEMP PROGRAM 2 MAY BE USED TO SHOWN BELOW. THEY ARE
CONTROL THE CARRIER E P.C.. 0VOLTS BY DEFAULT, AND
BOTH FUNCTIONS ARE CONTROLLED o voLTs ms.__.zumz# nwwﬁmwmw.. 5
PLE 30| ARE
WY EEARBRIPLE S0P TG 'A' THROUGH 'H' ON THE
OPTIONAL RELAY BOARD IF
TO SERIAL RELAY CONTACT CLOSURES
DATA PORT ARE NEEDED, USE PEAKSMPLE
CHANNEL INPUTS {8 VOLTS MAX.) FOR CONNECTION TO SOFTWARE TO ACTIVATE.
1 2 3 4 wmg YOUR COMPUTER
_
o.**qﬂﬂﬂuo.- Soeovve0ne D o—
F ol Wk ¢u+ %«».nunno:.ﬂ;ﬁ
U8 /- INPUTS FROM RS1 = REMOTE START #1
uﬂmmﬁﬂwp:oﬂﬂuuzn A'_ RS2 = REMOTE START #2
BV MAOIMUM INPUT!
: d RED .w... GROUND
ATRIFE
EXTERNAL EVENT
SINGLE CHANNEL wRES ARE CONNEGTED
O THE TTL OUTPUTS
TI2V13 AUPFLD AY LAWSON 203 BOARD SHOWN BELOW, THEY ARE
THE AMPUFIER BD. ™~ o | uzxn 0VOLTS BY DEFAULT. AND
GROLNDRUNSTO o 5 VOLTS WHEN ACTIVATED,
THE CHASSIS SINGLE > L GHD NOTE: CONNECT EVENTS TO RELAYS
POINT GROUND. POWER THIS UNIT ON BEFORE ‘A' THROUGH 'H' ON THE
BOOTING PEAHSIMPLE SOFTWARE OPTIONAL RELAY BOARD IF
RELAY CONTACT CLOSURES
TO SERLAL ARE WEEDED. use PEAKSMPLE
ron DATAPORT SOFTWARE TO ACTIVATE.
MOMENTARILY CHANMEL INPUT (8 VOLTS MAX ] ﬂo.n._m_mﬂﬂnhwm_.mﬂo
GROUNDNNG — HED
REWITHA  ~
2SECOND PULSE .~ STRIPE dov o000
ACTIVATES THE
REMOTE START. L
=
e W2 ABCDEFaQH

TEMP PROGRAM 1 QUTPUT IS CON NECTED
TO THE OVEN BOARD TO CONTROL
OVEN TEMPERATURE.
TEMP PROGRAM 2 MAY BE USED TO 510 +/-INPUT FROM

CONTROL THE CARRIER E.P.C.. DETECTOR AMPLIFIER
BOTH FUNCTIONS ARE CONTROLLED ON AMP BOARD
BY PEAKSMPLE SOFTWARE. 1BV MAKMUM INPUT)

-
N

THIS DRAWING
DEPICTS THE
INTERNAL
CONNECTIONS
MADE TO THE
MODEL 202 AND
203 A/D BOARDS
INSIDE YOUR GAS
CHROMATOGRAPH.
MOST MODEL 8610
AND MODEL 310 GAS
CHROMATOGRAPHS
HAVE ONE OF THESE
BOARDS INSTALLED
ON THE RIGHT SIDE OF
THE G.C. CHASSIS.

MOMENTARILY
GROUNDING
'R51" OR 'RSZ WITH A
2SECOND PULSE
ACTIVATES EITHER
REMOTE START 1 OR
REMOTE START 2,

202/203 A/D BOARD
LAYOUTS

Page 1 of 1

__u__m:m_._._ﬂ 202-203layout.tew| Date: 12/120/97 By: R, Fenske




ANALOG
DEVICES

Thermocouple Conditioner and
Set-Point Controller

AD596*/AD597*

FEATURES

Low Cost

Operates with Type J (AD536) or Type K (AD597)
Thermocouples

Built-in ice Point Compensation

Temperaturs Proportional Operation - 10mV/C

Temperature Set-Point Oparation ~ ON/OFF

Programmable Switching Hysteresis

High Impedance Differential Input

PRODUCT DESCRIPTION

The ADS96/AD597 is 2 monolithic temperafire set-point con-
troller which has been optimized for use at elevared lemperamures
such as those found in oven control applications. The device
cold junction compensates and amplifies a rype J or K ther-
mocouple input to derive an internal sigral proporrional to
temperature. The internal signal is then compared with an ex-
ternally applied sct-point voltage to vicld a low impedance swirched
output volmge. Dead-Band or switching hysteresis can be pro-
grammed using 2 single’ external resistor. Alternately, the AD59%/
ADS97 can be configured to provide a voltage output (10mV/rC)
djrucdyfrnmatwaorthmuplcsigmLItcanalwbc
used as a stand-alone voltage OuUrpul lemperature Sensor.

The AD596/AD597 can be powered with a single supply from
+5V to +30V, or dual supplies up to a total span of 36V.
Typical quiescent supply current is 160uA which minimizes
self-heating errors.

The AD596/ADS97 includes a thermocouple failure alarm that
indicates an open thermocouple lead when operated ir the tem-
perature proportional measurement mode. The alarm output has
a flexible format which can be used to drive relays, LEDs or
TTL logic.

The device is packaged in a reljgbility qualified, cost effective
10-pin metal can and is trimmed to operate over an ambient
temperature range from + 25°C to + 100°C. Operaton over an
extended ambient temperarure range is possible with slightly
reduced accuracy. The ADS96 will amplify thermocouple signals
covering the entire —200°C 1o + 760°C remperarure range
recommended for type | thermocouples while the AD597 can
accommodate —200°C to + 1250°C type K inputs.

*Protected by U.5. Patemt No. 4,029,974,

AD59%6/ADS597 FUNCTIONAL BLOCK DIAGRAM

The ADS96/AD397 has a calibration accuracy of =4°C at an
ambient temperature of 60°C and an ambient temperature stabiliry
specification of 0.05°C”C from +25°C 1o + 100°C. If higher
accuracy, or a lower ambient operating temperature is. required,
cither the AD5% (] thermocoupie) or ADS95 (K thermocouple)
should be considered.

PRODUCT HIGHLIGHTS

1. The ADS9%/AD597 provides cold junction compensation
and a high gain amplifier which can be used as a set-poinr
comparator.

2. The input stage of the ADS96/ADSS7 is a high quality in-
strumentarion amplifier that allows the thermocoupie to float
over most of the supply voltage range.

3. Linearization not required for thermocnuple temperarures
close to 175°C { + 100°C to + 540°C for AD3596).

4. Cold junction compensation is optimized for ambient temper-
amures ranging from +25°C to + 100°C.

5. In the stand-alone mode, the AD596/AD597 produces an
output voltage that indicares irs own temperature.

TEMPERATURE MEASUREMENT COMPONENTS VOL. | 8-39



D oevices

Ultra-Low Bias Gurrent
Operational Amplifier

WL

0P-80

FEATURES qw/l’

o Ulrs-LowBiasCurrent: # |
150 femicamps Typ
360 feminemps Typ
500 femicarps Typ

e True Singla Supply Operation
Common-Mode Renge includes Ground
Output Swings 1o Within 200,V of Ground Without

Pulidown FResksiors

e Low Supply Current 325pA Max

¢ Lower Cosl Alternative to ADS4% and OPA128

e LowCast

e Inputs Protectsd Agsinst 700V of Static Discharge

e AvsRablein Dis Form

at+25°C
a+856°C
at+128°C

twerange. inputcurrent is typically 150 ferntoemps at25°Cand
increases ko only 300 femicamps al +85°C, with exceptionally
high commeon-mode and differentiad input impedances. incor-
porating a novel input profection design, the OP-80 achieves
over 700V of ESD protaction while maintaining very low inpust
current.

For systems demanding boih high performance at low supply
voitages and high inmud impedances, the OP-80 is a poweriul
design tool. i is ideal for usse in elecirometers, portable medical
instrumentstion, chemical analyzers, smoke deteciors, and
sansitive current-io-voltage convorsion ckeuits for photodi-
odaes,

The low supply cusrent minimizes therma! power dissipabion, vir-
humily sliminating the affects of chip seli-heating. The OP-B0's
CMOS design gives a good speed/power ratio, parmitting a

APPLICATIONS piirt
Electrometer Amplifier input Stage .
s Photolode and knfrared Detector PiN CONNECTIONS
o Chemical and Gas Anzlyzers
@ pH Probe Bulier Amplifier Je ne.
o Fire Deteciors -:E :ﬁ.
o High Voltage Voltmetsrs -3 out gL 1 T Vs [CASE}
e Charge Ampiifiers "L'—Ll o = 2 B ouT
GENERAL DESCRIPTION ”m{pmg.m e s ol
The OP-80is alow cost CMOS operational ampiifier offering ex- e £ =
ceplionally Jow input currenis over a wide operating tempera- (S-Sutfix) 70.99
(J-Sutfix)
SIMPLIFIED SCHEMATIC
G [[ ,j' T ® O
'-I f i
o——rt I' r-'
oI , |
S Tam T'he | |7
S -
—OVuy
s O
mo— QJ ® fHH -*Et ®




For Immediate Assistance, Contact Your Local Salesperson

BURR-BROWN®

INA114

Precision
FEATURES DESCRIPTION
® LOW OFFSET VOLTAGE: 50V max The INA114 is a low cost, general purpose instrumen-
® LOW DRIFT: 0.251V/°C max tation amplifier offering excellent accuracy. Its versa-
. tile 3-op amp design and small size make it ideal for a
® LOW INPUT BIAS CURRENT: 2nA max wide range of applications.
. 1“: S:BC;H:MON-MODE BEJECTION: A single external resistor sets any gain from 1 to 10,000.
Internal input protection can withstand up to =40V
<] LI:EET OVER-VOLTAGE PROTECTION: without damage.

&1 The INA114islaser trimmed for very low offset voltage
® LOW QUIESCENT CURRENT: 3mA max rejection (115dB at G = 1000). It operates with power
@ 8-PIN PLASTIC AND CERAMIC DIP, supplies as low as £2.25V, allowing use in battery

SOL-16 operated and single 5V supply systems. Quiescent cur-

rent is 3mA maximum,
APPLICATIONS The INA114 is available in 8-pin plastic and ceramic
DIPs, and SQL-16 surface-mount packages, specified
® BRIDGE AMPLIFIER for the —40°C t0 +85°C temperature range.
& THERMOCOUPLE AMPLIFIER
@® RTD SENSOR AMPLIFIER
® MEDICAL INSTRUMENTATION
® DATA ACQUISITION
Va
7?{13#

INAT1S

417
oip—* L s
Ve

Irmtesmationa A Industrisi Park - Mailing Address; PO Box 11400 - Tucson, AZ 85734 «  Sireet Address: 6730 S. Tucson Bhvd, « Tucsan, A7 85706

port
Tet: (B02) 7451111+ Twx: S10-9521111 - Cable: BBRCORP . Telex: 065-64M1 - FAX: (602} B88-1510 . I emecsiate Proctset Inby: (BO0) S48-613
PDS-1142C “SROwH?
==

4.74



For Immediate Assistance, Contact Your Local Salesperson

Tr |

INA117

High Common-Mode Voltage
DIFFERENCE AMPLIFIER

FEATURES APPLICATIONS
® COMMON-MODE INPUT RANGE: ® CURRENT MONITOR
200V (V_ = +15V) ® BATTERY CELL-VOLTAGE MONITOR
@® PROTECTED INPUTS: ® GROUND BREAKER
+500V Common-Mode
SRaV Biteann : g::::::g;if;:ﬁgN IN NOISY
@ UNITY GAIN: M:IZ% Gain Error max ENVIRONMENTS
® NONLINEARITY: 0.001% max © EACTORY AUTOMATION

® CMRR: 86dB min

DESCRIPTION

The INA117 is a precision unity-gain difference
amplifier with very high common-mode input voltage
range. It is a single monolithic IC consisting of a
precision op amp and integrated thin-film resistor
network. It can accurately measure small differential
voltages in the presence of common-mode signals up
to +200V. The INA117 inputs are protected from e T M 7 e
momentary common-mode or differential overloads [
up to £500V. 380kn 380k
- o w1
In many applicadons, where galvanic isolation is not
essential, the INA 117 can replace isolation amplifiers. 280k
This can elimingge costly isolated inpur-side power #n |3 6§
supplies and their associated ripple, noise and quies-
cent current. The INA117’s 0.001% nonlinearity and o E T = O
200kHz bandwidth are superior to those of conven- A
tional isolation amplifiers.
The INA117 is available in 8-pin plastic mini-DIP and
50-8 surface-mount packages, specified for the 0°C to
+70°C temperature range. The metal TO-99 models are
available specified for the -25°C to +85°C and -55°C
to +125°C temperature range.

Alrport Park « Maiiing Address: PO Box 11400  «  Tucson, AZ 85734 +  Strest Address: 6730 5. Tucson Bivd,  +  Tueson, AZ 85706
Tel: (602) 745-1111  +  Tw: 9109521111 . Cable: BEACORP . Telmr: 0656431 . FAX:(602)889-1510 . Emmadiste Product info: (800) 546-6132
BURK - BROWHN

FDE-T48F

4.100
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INNOVATION and EXCELLENCE

FEATURES

 Very small, ideal for thru/behind the panel or
PC board mounting

» Full size (0.56") digit height

+ Packaged in a 12-pin piastic DIP, with a color filter
case (0.9"Hx 2.1"W x 0.5"D)

- Available in many bright LED colors: red, orange,
amber, yellow, green, biue, and aqua

- Super bright versions available

» Low power 50mW models available
Differential inputs with optional ranges of
200 mV, £2V, and +20V de

+ Factory calibrated to within +1 count, no external
adjustments necessary

+ Autozero A/D converter for long term stability with no
adjustments
A +5V supply is the only power required
"Display Test" pin available
User-selectable decimal point placement
Fully encapsulated package well suited for harsh
envirecnments

- Many optional support products to cover virtually all
possible applications

- Installation teols for easy prototyping available:
cut-out punch, retaining clip inserter, evaluation board

GENERAL DESCRIPTION

The DMS-30PC Series is a line of fully operational, self-
contained and compiete 3 1/2 digit voltmeters. The very small
. size of these digital voltmeters has been achieved by integrat-
- ing the display and converter circuitry into one assembly, us-
ing the most modem microelectronic hybrid packaging tech-
niques. .

The result is a very small and solid digital voltmeter which can
be handied like a component unlike awkward PC boards or
conventional meters housed in plastic boxes.

' DMS-30PC Series
) Mini, 3 1/2 Digit LED
Digital Panel Meters

CMR to 86 dB, high impedance, differential input, overveliage
protection (to +250V dc}, and a built-in, high stability, double
regulated reference circuit allows for extreme accuracy
(0.05%, =1 digit), repeatability and a very long MTBF.

The large (0.56") 3 1/2 digit LED dispiay is available in a wide
variety of colors including; red, orange, amber, yellow, green,
and blue to suit every application. The DMS-30PC Series me-
ters are available in three voltage input ranges: =200 mV
(DMS-30PC-0), =2V dc (DMS-30PC-1), and =20V dc (DMS-

30PC-2).

Input impedances are 1,000 megohms for both the 200 mV
and +2V dc models and 1 megohm for the =20V dc model,
minimizing circuit loading. A single +5V dc supply (no other
parts required) makes the DMS-30PC Series fully operational
over a very broad temperature range of 0 to +80 °C.

The DMS-30PC Series is ideal for high performance, high reli-
ability measurement systems where low cost and ease of use
are paramount,

The built-in bezel, low power drain, fully encapsulated (plastic)
case, and small footprint with large LED display were de-
signed for direct pc board mounting, panel mount application,
and mobile/portable instrumentation.

123y 9
REF - |
out | -
11
IN Hi (+) A

H H H ( APPLICATIONS
4

Board-level diagnostics
+ Weigh scales

L DP3
S
P DP 2

12 [
N . ——n- |
e CGN\TI.E%TER DATA /) LED '
ANA 1P ‘ DRIVERS

be1 - Automatic test equipment
Conm : Avionics displays
;";:‘gfﬁ, “‘_— < D‘fgg—f’ Labftest equipment
T Digital thermometers
AEFt: : |i ‘ | Harsh environment useage
+SYIN — [ : 1 Process monitoring
ST AET: . Portable/mobile instruments

Figure 1. DMS-30PC Simplified Block Diagram




DMS-30PC _ & D ONEL

MECHANICAL DIMENSIONS INCHES
Panel Cutout Dimensions and (mm)
Optional Bezel Assembly -
" 217 (1.02)
L T -t el
235 | ops | 200 T
) (56.69) 0.008 ﬂm_""'_c:{;) {?ﬁf’l {53.00) _lffa_::
. 2.11:; o | 4'_ (2.44) L- I
(53, & =
s bt 67 __I 2 o010 II
| f ? (832) _rw, REHTP. | EADDIMENSIONS 0028 X0028TYR. (.20 kin.
107 0.032 (0.813) Radius Max. 0.878 27 fhnaxom s.08)
(27.18) (22.20)
v
'«“k = it
0.093 (2.362) Diametar (4 required)
Onty when using optional baze! assembiy
BEZEL, FRONT VIEW
1.80
Hs72)
127 le— 072 _ 200N
(32.26) (18.3) XXX DHESHG
l v SN NI Savi TEiva
FiN &1 IDENTIFIER
——— 2258477 o
o |HAAA
ot = -
Recommeandead printed circuit

board finished hole diametsr is
0.042 (1.067), +0.002 (0.051)

Tolerances Unlass
Otherwise Specified

Mounting Clip 2 Decimal Places £0.02 (0.50)
3 Decimal Places £0.010 (+0.254)

ORDERING INFORMATION

DMS-30PC-X-XX ACCESSORIES
RN-DMS Gain/Cffset potentiometer kit for DMS-EB,
DMS-EB-AC/DC, and DMS-EB-DC/DC (see below)
INPUT RANGE DMS-30-CP Panel cutout punch
v DMS-BZL1 DMS-30 Bezsl Assembly

2= lzmv - DMS-BZL2 DMS-30 Bezel Assembly with NEMA 4 gasket
2 =220V

LED COLOR - ADD-ON APPLICATION BOARDS

Y3 Yohow DMS-EB Multipurpose (4-20mA, gain/offset adjust)

AS = Ambege DMS-EB-HTB High accuracy temperature probe sensing for

BS = Blue 200mV models

RS = Red DMS-EB-DC/DC  Provides isolated +5V power

GS = Green DMS-EB-TCJ J-type thermocouple inputs for +2V modeils

QS = Aqua DMS-EB-TCK K-type thermocouple inputs for 2V models

RH = High Intensity Red DMS-EB-RMS For true RMS measurements of AC voltages

gll: = Il:ow f,ower gad DMS-EB-AC/DC  For AC line-powerad applications

= Low Power Green DMS-EB-LP For 4-20mA loop-powered applications
OL = Low Pawer Orangs o 2R i

"ELmammmmmmmmmnnmmmamdmwmmmwmmmm existing or huture patent nghis nor do the descriptions conteined
i imply e OrEnting of heenses to make, use, or sl § In el tharwith. Specications subject to chargs without nobes.

@ - ®  DATEL, Inc. 11 CABOT BOULEVARD, MANSFIELD, MA 02048-1134  TEL. (508) 339-3000 / FAX (508) 339-6356
@ | f M E INTERNATIONAL:  DATEL (UNITED KINGDOM) Basingstoke Tel. (256) 880-444 « DATEL (FRANCE) Tel. (1) 3460.0101
. DATEL (GERMANY) Tel. (89) 54 43340+ DATEL (JAPAN) Tokyo Tel. (3) 3779-1031 + Osaka Tel. {6) 354-2025

For Applications Assistance, dial 1-800-233-2765 DS-0258B 11/93

Printed in U.5.A. © Copynght 1993 DATEL, Ine. All Rights Resenved



&National Semiconductor

LM124/LM224/LM324/LM2902
Low Power Quad Operational Amplifiers

General Description

The LM124 series consists of four independent, high gain,
internally frequency compensated operational ampiifiers
which were designed specifically to operate from a -single
power supply over a wide range of voltages. Operation from
split power supplies is aisc possible and the low power sup-
ply cumrent drain is independent of the magnitude of the
powar supply voltage.

Application areas include transducer amplifiers, DC gain
blocks and all the conventional op amp circuits which now
can be more easily implemanted in single power supply sys-
tems. For exampis, the LM124 series can be directly operat-
ed off of the standard +5¥ power supply voltage which is
used in digital systems and will easily provide the required
interface electranics without requiring the additional 15V
power supplias.

Unique Characteristics

® In the linear mode the input common-moda voltage
range includes ground and the output voltage can also
swing to ground, even though cperated from only a sin-
gle power supply voltage

= The unity gain cross frequency is temperature
compensated

B The input bias current is also temperature
compensated

Advantages

B Eliminates need for dual supplies

® Four internally compensated op amps in a single
package

= Allows directly sensing near GND and Voyr also goss
to GND

u Compatible with all forms of logic

B Power drain suitable for battery operation

Features
& [nternally frequency compensated for unity gain

B Large DC voltage gain 100 dB
B Wide bandwidth (unity gain) 1 MHz
(temperature compensated)
B Wide power supply range:
Single supply 3V to 32V
or dual supplies +1.5V to £16Y

B Very low supply eurrent drain (700 pA)—assentially in-
dependent of supply voitage

B Low input biasing currant 45 nA
(temperature compensated)

B Low input offset voitage zZ2mv
and offset current 5nA

8 Input common-mode voitage range includes ground
® Differential input voltage range equal 1o the power sup-
ply voitage

® Large output voltage swing OV o V+ — 1.5V

Connection Diagram

Duakin-Line Package

CUTFUT 4 INPUTHE  IMPUTA GMD INPUT 1™ INPUTT™ QUTPUTI

" 11 12 1 L] L] L)

D

[} 1 a 4 5 ] 7
BT ouTrET 2
TL/Hg289-1

QUTPUT 1 INPUTT  INPUT 1Y vt P 2*

Top View

Order Number LM124J, LM124AJ, LM124J/883"°,
LM124A.4/883%, LM224J, LM224A.), LM324J, LM329M,
LM324AM, LM2902M, LM324N, LM324AN or LM2902N

See NS Package Number J14A, M14A or N14A

*LM124A availabls per JM38510/11006
"*{M124 available per JM3B8510/11005

T
=

Mis

(L

H2-

ourz
TL/H/A200-32
Order Number LM124AE/883 or LM124E/883
See NS Package Number E204
OUTPLT =) T
HPUT 1= E L T 4=
IMPUT 1+ b NPT 4+
v LMIZaW [P——
INPUT 24 ::: TN
IMPUT 2~ | BePyT 3=
ouTPuT2 ] TRT Y
TL/H/9289-33

Order Number LM124AW/883 or LM124W/883
Ses NS Package Number W14B

1-213

CO6ENT/PZENT/PZZINT/ V2NN



ﬂNaJ_ianal Semiconductor

LF155/LF156/LF157 Series Monolithic
JFET Input Operational Amplifiers

General Description 24

Thesa are the first monolithic JFET input operational ampli-
fiers to incorporate well matched, high voltage JFETs on the
same chip with standard bipolar transistors (BI-FET™ Tech-
nology). Thasa amplifiers featura low input bies and offsst
currents/low offset voltage and offsst voitage drift, coupied
with offset adjust which does not degrade drift or common-
mode rejection. The devices are also designad for high slew
rate, wide bandwidth, extremely fast settiing time, low volt-
age and current noise and a low 1/f noise comer.

Advantages

B Replace expensive hybrid and module FET op amps

B Rugged JFETSs allow blow-out free handling compared
with MOSFET input devices

B Execollant for low noise applications using either high or
low source impedance—very low 1/f corner

8 Offset adjust does not degrade drift or common-moda
rejection as in most monolithic amplifiers

L5147/951471/661 417

m Photocell amplifiors
B Sample and Hold circuits

Common Features

(LF155A, LF156A, LF157A) :
B Low input bias curent 30 pA
B Low Input Offset Current 3pA
® High input impadance 10120
B Low input offset voitage 1myv
B Low input offset voltage temp. drift ‘3 pvrc
® Low input noise current 0.01 pA/HZ
B High common-meode rejection ratio 100 dB
B Large dc voitage gain 106 dB

Uncommon Features
LF157A
LF155A LF156A  ~ . Units

lﬂwmmstageslh!v_suseoflarga-mpam loads @ Extremely 4 15- 15 ps

(5,000 pF) without stability problems fast settiing
B Internal compensation and large diffarantial input volt- time to

age capability 7 0.01%

B Fast slew o
App!i_cat_lons _ rate 5 12- 80 V/ips
u Precision high speed integrators B Wide gain 25 5 20 MHz
B Fast D/A and A/D converters bandwidth S 3
& High impadance buifera- ® Low input
® Wideband, low noiss, low drift amplifiers noise voltage 20 12 12°  nV/AHz
B Logarithmic amplifiers '
- TL/H/55a8-13

*C = 3 pF in LF157 senss.

Connection Diagrams (rop views)

. Metal Can Package (H)

L

TL/H/S848-14
Order Number LF156AH, LF155H, LF156H, LF255H,
LF256H, LF257H, LF355AH, LF356AH,
LF357AH, LF356BH, LF355H, LF356H,
LF357H, LM155AH/882, LM155H/883, LM156AH/883,
LM156H/883, LM157AH/883 or LM157H/883°
" See NS Package Number H0BC

Dual-in-Line Package (M and N)

TL/H/5€48-29
Order Number LF355M, LF356M, LF357M, LF355BM,
LF3565M, LF355BN, LF356BN, LF357BN, LF355N,
LF356N or LF357N
See NS Package Number M0SA or NOSE. .




SCC100GS/SZ75400 Senst

Special 0 to 100 psig Pressure Sensors for SRI Preliminary 1/15/96

General Description
The SCC series sensors offer an extremely low cost sensor element with a temperature

stable output when driven with a constant current source. These integrated circuit
sensors were designed for extremely cost sensitive applications where precise
accuracy over a wide temperature range is not required. This part features a protective
parylene coating over the sensor element. However, this device type is intended for
used with non-corrosive, non-ionic working fluids such as air, dry gases, and the like.

The §Z75400 special for SRl is different than the standard SCC100GS in that it has a
special long tube attached for pressure connection. All else is per the standard

specifications for the SCC100GS product.

Contact your local SenSym representative or the SenSym factory for additional details.

Features Closed Circuit

. Low Cost ‘"

. Internal Temperature Compensation

. Small Size

. Gage Pressure

. Reliable Semiconductor Technology - Out
Applications

. Special Sensors for SRI +Out

lﬂ_

Revision History

Revision Date Description
0 1-15-96 Original Specification
1 10-4-96 Change to Closed Bridge

Drawing Approvals

SenSym, Inc.:

Printed Name/Title Signature Date

SRI:

Printed Name/Title Signature Date




SCC100GS/SZ75400 Special for SRI

SenSym

Pressure Sensor Characteristics

Environmental Specifications
Temperature Ranges:

Compensated 0°C to +50°C
Operating -40°C to +85°C
Storage -55°C to +125°C

Humidity: O to 100%RH

Maximum Ratings
Supply Current Is= 1.5mA

Lead Temperature (Soldering 2 - 4 sec) 250rC
Pressure Range Specifications
SenSym SRI PRESSURE PROOF

PART NO. PART NO. RANGE PRESSURE ?
SCC100GS/SZ75400 0-100 PSIG 150 PSIG
Performance Characteristics "
Characteristic min typical max units
Zero pressure offset (@ TA=25°C) -30.0 -10.0 +20.0 mV
Full scale span @ 85 155 225 mV
Linearity, hysteresis & repeatability & -0.5 0.1 0.5 %FSO
Temp. effect on span ® -1.5 0.25 1.5 %FSO
Temp. effect on offset @ s 45 90 uvrec
Long term stability of offset span © — 0.1 - %FSO
Response time (10% to 90%) © = 0.1 — ms
Input resistance (@ T.=25°C) 4.0 50 6.5 k
Output impedance 4.0 5.0 6.5 kK

Specification Notes:

Note 1:
Note 2:

Note 3:

Note 4:

MNote §:
Mote 6:

Note 7:

Reference Conditions (unless otherwise noted):Supply current, [s=1.0 mA:Ta=25°C.

Span is the algebraic difference between the output voltage at full scale pressure and the output
at zero pressure. Span is ratiometric to the supply voltage.

Linearity is based on best fit straight line. Hysteresis is the maximum output difference at any
point within the operating pressure range for increasing and decreasing pressure.

Maximum error band of the offset voltage and the error of the band of the span over the
compensated temperature range, relative to the 25°C reading. Typical temperature coefficients
for span and resistance are -2200 ppm/°C respectively.

Temperature effects on offset and span are guaranteed by design. These parameters are not
100% tested in production.

Long term stability over a one year period.

Response time for 0 psi to full scale span pressure step change

If maximum pressure is exceeded, even momentarily, the package may leak or burst, or the

pressure sensing die may fracture.
Rev 011796




SCC100GS/SZ75400 Special for SRI SenSym

Electrical Connections
Pin  Function

Vsupply+

N/ C

N/C

N/C

N/C

-Vout

Ground

+Vout

O~ A WN -

Pin Out (Bottom View)

Physical Dimensions (In inches)

0.12 Dza_,,—,(,

—

0.32 Dia 0.25

0.5

Approximate Weight: 1 gram

SenSym reserves the right to make changes to any producis herein. SenSym does not assume any liability arising out of the application
or use of any product or circuit described herein, neither does it convey any license under its patent rights nor the right of others.

SenSym Tel: (408) 954-1100
1804 McCarthy Boulevard Fax: (408) 954-9458
Milpitas, CA 95035 internet: sensym@svpal.org
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FAIRCHILD

6-PIN DIP ZERO-CROSS
OPTOISOLATORS TRIAC DRIVER OUTPUT

SEppEEni LI (250/400 VOLT PEAK)
MOC3031M  MOC3032M  MOC3033M  MOC3041M  MOC3042M  MOC3043M
DESCRIPTION

The MOC303XM and MOC304XM devices consist of a AlGaAs
infrared emiliing diode optically coupled to a moholithic sdicon
detector periorming the function of a zero voliags crossing bilal-
eral riac driver.

Thay are dasigned for usa with a triac in the interfaca of ogic
sysioms 1o equipment powered from 115 VAC lines, such as

isiatypewriters, CRTs, solid-siete relays, indusinial confrols,
printars, molocs, solencids and consumer appliances, elc.

FEATURES
« Simp#fias logic control of 115 VAC power 1
» Zero voltage crossing
» dvidt of 2000 Vius typical, 1000 Vius gueranisad
= VDE recognized (File # 94766)
-ordering option V (8.g., MOC3043VM)
APPLICATIONS
« Siafic power switches = AC molor drivas
= Temperature controls + E.M. contaciars
+ AC moler stariars = Solid stale relays
ABSOLUTE MAXIMUM RATINGS (T, = 25°C unless otherwise noted)
Paramefars Symbol Device
TOTAL DEVICE
Storage Temperature Tswe
Openating Temperature Toer Al
Lead Solger Temperature TsoL Al
Junction Temperature Range T, Al
__;h_ﬂl&m_wﬂwmmmt!mm Viso Al
Tolal Device Power Dissipation @ 25°C
Derate above 25°C Po A
EMITTER
Continuous Forward Currant ' Al L i
Raversa Vollage Va A B v
Total Power Dissipation 25°C Ambient 120 mW
Derate sbove 25°C Po M 141 mWIC
DETECTOR MOCI031M20M/3M 250
Off-State Output Terminal Voltage Vor [T MOCI0GMIZMEM 400 y
Pesk Repektivs Surgs Current (PW = 100 i3, 920 pps) Tram Al 1 A
Total Pewar Dissipation @ 25°C Ambiant Al 150 mw
Dersia above 25°C Po Al 1.76 mWrPC
Nota

1. Isolation surge voRtage, Vieo. is an intemal device disfeclric breakdown rafing. For this lest. Pins 1 and 2 sre common, and Pins 4,

5 and § are common.

© 2001 Falrchild Ssmiconductor Corporalion
DEG258  wodm1

10F9




oI e rate ce i '
EAIRCHILD 6-PIN DIP ZERO-CROSS
OPTOISOLATORS TRIAC DRIVER OUTPUT

ST R e T
SEMICONDUCTOR® (250/400 VOLT PEAK)
MOC3031M  MOC3032M MOC3033M  MOG3041M  MOC3042M  MOC3043M

S oo IS SRS b el e s A

ELECTRICAL CHARACTERISTICS (1, =25C Unless otherwise specibad)
INDIVIDUAL COMPONENT CHARACTERISTICS
Paramefers Test Condifions Symbol Deavice Min Typ Max Units
EMITTER
et Fovanl illsgn F=30mA Ve Al 125 1.5 v
Raverse Leakage Curromnt Vg=6V R Al 0.01 100 PA
DETECTOR
Pk Blocking Cuarent Eher Directon | Ratod Vo b= 0 frote 1) ot A 100 | nA
Pesk On-Siste Volage Ether Drecion | ing=100mApeak, i =0|  Viy Al 18 3 v
Caical Rl of Fime of OOt Yolkage | I = O (figure B, note 3)|  dvidt Al 1000 Viys
TRANSFER CHARACTERISTICS (T, =25"C Unless otheswise specified.)
DC Characteristics Test Condiions Symbol Device Min Typ Max Units
MOCIIMAIOCION M 15
LED Trigger Current Mww-wma e MOCII3AMMOCI04M 10 mA
MOCI033MMOCI00M B
Holding Current, Ether Direcion M Al 400 pA
ZERO CROSSING CHARACTERISTICS (7, = 25°C Uniess oiherwise specified.)
Characteristics Test Conditions Symbol | Device | Min e Max | Unis
; e = raied ey, MT14T2 voltage sbove
i which device wil ot ¥igger ofistate Vi i -2 i
Leakage in Inhibitad State I = reted s, rated Vo, OfFsiaie [, Al 500 HA

Naols

1. Test voliage must be spplied within dv/dt rafing.

2 anmhﬁWUMmlpmmmmmhmhmw operating I lies batween
max [y (15 mA for MOC3031M & MOC3041M, 10 mA for MOC3032M & MOC3042M, 5 mA for MOCI033M & MOC3043M) and

o T
OF e sosn1 DB830e2E8

i



LM35/LM35A/LM35C/LM35CA/LM35D

National
%S&rﬂmnductor
Corporation

LM35/LM35A/LM35C/LM35CA/LM35D
Precision Centigrade Temperature Sensors

the Celsius (Centigrade) temperatura. The LM35 thus has
an advariage over linear temperature sensors calibrated in®
Kelvin, as the user is not required to subftract a large con-
stant voltage from its output to obtain convenient Centi-
grade scaling. The LM35 doses not require any extemal cali-
bration or trimming to provide typical accuracies of £14°C
at room tempermature and +34°C over a full —55 to +150°C
temperature range. Low cost is assyred by imming and
calibration at the wafer ievel. The LM35's low output imped-
ance, linear output, and precise inherent calibration make
interfacing to readout or control circultry sspecially easy. it
can be used with single power supplies, or with pius and
minus supplies. As it draws only 60 A from its supply, it has
very low self-heating, less than 0.1°C in still air. The LM35 is
rated to operate over a —55° to +150°C temperature
range, while the LM35C is rated for a —40* to +110°C
range (—10° with improved accuracy). The LM35 series is

available packaged in hermetic TO-46 transistor packages,
while the LM35C is also available in the plastic TO-82 tran-
sistor package. e

Features

B Galibrated directly in = Celsius (Centigrade)
B Linear + 10.0 mV/"C scale factor

B 0.5°C accuracy guaranteeable (at +25°C)
= Rated for full —55° to + 150°C range

m Suitable for remote applications

m Low cost due to wafer-leval imming

B Operates from 4 to 30 voits

B Less than 60 pA cumrent drain

= Low seli-heating, 0.08°C in still air

= Nonlingarity only £ %4°C typicai

& Low impedance output, 0.1 11 for 1 mA load

Connection Diagrams

TL/H/S518=1

%

BOTTOM VIEW
TWH/S618-2

Order Number LM35CZ or LM35DZ
See NS Package Number Z03A

Typical Applications

+¥
(4V T 20¥)

ouTRUT -
™ 0 v+ 10.0m/°C

1} E

TLAH/SS18-2

FIGURE 1. Basic Centigrade Temperature
Sensor (+2°C to + 150°C)

Choose Ay = —Vg/E0 pA

b Vpur= +1,500 mV st +130°C
- = +250 mV at +25°C
= —550 mV at —S5'C

iH B 3

i TL/H/S518—4

FIGURE Z Fuil-Range Centigrade Temperatura Sensor

612




INATZ8
INA129

2 -BEROWNGSE

INSTRUMENTARONAME PR

FEATURES DESCRIPTION

The TNAI28 and INA129 are low power, general
purposs nstrumentation amplifiers offering excellent

& LOW OFFSET VOLTAGE: 504V max

@ LOW DRIFT: 0.5uV/°C max < e s - ;

i y el accuracy. Their versatile 3-op amp design and smal
© LOW N A CU-RREN?' SA max size make them ideal for a wide range of applications.
@ HIGH CMR: 120dB min Curreni-feedback input circuitry provides wide band-

@ INPUTS PROTECTED TO 40V width aven at high gain (200kHz at G = 100}

@ WIDE SUPPLY RANGE: Z2.25 to 18V A single external resistor sets any gain fom 1 to

@ LOW QUIESCENT CURRENT: T80uUA 10,000, INA!2R provides an industry sizndard gain

@ 5-PIN PLASTIC DIP, SO-8 i equation; INA129’s gain equation is compatible with
! the ADGZ0.

The INAIZR/INAIZY is laser tmmmed for very low

ﬁ? P Ll Cﬁ-ﬂ G N S offser voltage (30uV). drift (0.5uV/°C) end bigh com-

mon-mode rejection {120dB at G = 160). It operates

® BRIDGE AMPLIFIER with power supphes as low as =225V, and quiescent
@ THERMOCGCUPLE AMPLIFIER current is omly 700uA—sdeal for battery operated
@ RTD SENSCR AMPLIFIER svstems. Tnternal input protection can withstand up to

40V without damage.

©® DATA ACQUISITION The INAI2R/INAI2S is available in 8-'_{34.;}’1‘ plastic
DIP. and SO-8 surface-mount packages, specified for
the ~40°C t6 +85°C temperature range. The INAi2Z
is algo available in dusl configuration, the INAZIZR.

@ MEDICAL INSTRUKMENTATION

\ll'_a.
8}
}T
INAL2E, ENA428 iNAd2E:
o 21 [overVolace] VR §:1+5‘ik£:
i Prolestion | Rg
%
3 f f mA1ZS
400 ’ i 128
"—‘T ——n—-—---—---—-—s R s | .~ s, GEAkT
£ ; 255000 =
1] i A\F\J‘ {
! 8 ¥
L T l 25k
H
3 Overvoizoe v’"\
e ‘CverVollzge!
Vi © i ;rciec{sc:‘e—é 4352
i’

MNOTE: 1} INAT2D: 24.7kQ2 (_'J
o

International Aroort Industrial Park + Maflirg Addross: PO Box | 1400, Tucson, AZ 83734 » Street Address: 5730 8. Tueson Blvd., Tuson, AZ BS710 » Teh (520) T46-1171 » Twm 3128521111
Intarnat Bt burr-deown,comf « FARLine: 1500 5454138 US/Canada Only} « Cable: BERCORD « Telex: 0855437 « FAX: [328)885.1510 + Immadiate Produel Infa: (800] 5438132

£11995 Bum-Brown Comombon 20812960 Printed i U.3.A. Ociober, 1996
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m SEMICONDUCTOR C“ lE 557
Fmers for Timing Delays and Oscillator Applications
March 1993 in Commercial, Industrial and Military Equipment
Features Description
« Accurate Timing from Microseconds through Hours .5 o556 gnd CASSSC ane highly stabla limers for usa in
+ Astable and Monostabie Operation precisian timing and osciliator applications. As timers, these
* Adjusiable Duty Cycle monolithic inlegraled circuits are capable of producing aocu-
.= Qutput Capabla of Sourcing or Sin g up to 200mA rato time Gelays for periodis ranging from microsaconds
# Wcm'“m"“ﬂmn":ﬂ' through hours. These devices ave also usafl for astabie
. :;m:t;lly ON and %Fl:b?luﬁ?m i & oecillator operation and can maintan an accuralely ¢on-
» High Temparsture ks S DOS%C  trolled § ing frequency and cycie with only two
» Diractly Interchangaatie with s&% NES55, MC1535, mmm*‘gﬂ - m“;m mf"‘“’ oniy
and MC1455
. The circults of the CAS5S and CASSEC may be triggorod by
Applicatlons the talling edge of the waveform signal, and the oltgut of
» Praclelon Timing * Puise @aneralian these circuils an sourca of sink up o a8 200mA cumsnt or
« Sagueniial Timing = Fulte — drive TTL circuits.
Rl ' zdod“ on s 1o Thase types are direcl replacements for industry typas in
packages with similar tarminal arrangements e.g. SESSS
and NESSS, MG1555 and MC 1455, raspeciively. The CASSS
Orderlng Information type circuis are intendad for &ppHCEions requiring premium
PART WO TEMP. RANGE PACKAGE slecirical performance. The CASSSC type circuits wre
{CanassE "E5°C w0 +125°C_ | B Ldad Plastic DIP intended for applications requiring less stringent electrical
CAOSSSM 55°C W +125°C_ {8 Lgad SOIC characteristics.
GAOS55MI5 ﬂm*’ﬁ BPMSO‘C“ — Tachnical dats on LM branded types is identical 1o the corre-
CAD5SST S55°C 1o +1 8 Pin TO-5 Metal sponding CA branded types. - D T
CADS55CE 0°C 1o +70°C__ {8 Ljad Plastic DIP
o T oM (1 T MOUSER ELECTRONICS
CADSEECAI0G 0°C b +70°C |8 Lad SOIC NORTHERN CALIFORNIA
CAQSS5CT 0°C o +70°C - |8 Pjn TC-5 Matal Can 270 TOMKINS CT. |
LusssuN g: +% : tﬂ: Flaséc g: GILROY, CA 95020 ]
LMSS5G o Pty 4 EAX; (408) 842-7375
< Denoles Tape and Reel {408) 8425522 (408) 27375
Pinouts Functional Diagram %
CASSS, CASSSG, LMSS5G (PDIP. SOICH 4
TOP VIEW v g
-~ 0 conNTROL
WE 3 Ye ?l""nrs?l‘ﬂ\?::ﬁffl “"""’: &
TrcoER [Z 7] oeschance : :
reseT[4] 5] conThoL g0y H
VOLTAGE g : : ®
TO-5 Style Package with Formad Laads £ : i
i, :
£ 1 g
§o i :
3 E {
r'.-..-".«.--a.r.r.u.- lérf‘ prrEr Il L M‘m"l'r":-—ﬂ-ﬁ'ﬁtd e "2
oD
File Nnumber  834.2
s




NEW DESIGN
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Type . s Thermal Thermnal Thermal Thermal Thermal Magnetic Magnetic
Features = | = Replaces slow » Quick connact or | * Rocker accuator in | » Push/pull actuation | » Toggle actuation |« Compact design = Variety of time
~ blow glass screw terminals various colors for manual onfoff for manual onfoff | « Variety of time delay options
cartridge fuse and | ¢ Button extends for | » Convenient, snap+in| and reset and reset delay options = Toggle actuation
holder visible trip mounting + Toggle actuation for manual on/off
= « Labor-saving snap-|  indication « Opticnal lighted for manual on/ofl and reset
in mounting = Push-to-reset rockers and reset * Optional aux.
« Button extends for |  operation + Models with aux. » Optional aux, switch
visible trip switch available switch
indication » Designed to meet
* Push-to-reset IEC and VDE
operation requirements.
ACOOAB|NE A @ A @ @ AE A AE S
Approximate Size a b c a b c a b c 2 [#] c a b c a b c a b c |
and Weight 54" x 63"x1.54"d | 66" x1.28"x 1.38"d | 98" x1.B9"x1.72°d | 69" x1.38"x1.6'd | BE"x138"x16°d | .T5"x2.0" x 1.647d A9 x25 x217d
[per pole} (13.7x 159 39.0d) | (168x349x349d) | (24.9x48x43.8d) | (17.5x349x 40.6d) | (17.52 349 x 40.6d) | {19.1 x 508 x 42.1d) | {19.1 x 63.5 x 53.0¢]
35 oz. (10g) 1.5 oz. (43g) 1.2 oz (35g) 2 oz. (57g) 2 oz (579) 250z (71g) 2.5 0z.{T1g)
No. of Poles 1 1 laord 1 1 1 through 4 1 through 4
Circuit Function Series Trip Series Trip Series Trip, both poles Series Trip Series Trip Series Trip wi or Series Trip wi or
or wio Aux. Switch, w/0 Aux. Switch,
Series Trip, one pole: Shunt Trip, Relay Trip, | Shunl Trip, Relay Trip.,
Switch only, one pole Oual Coil Series Trip, | Dual Goil Series Trip.
Dual Coit Shunt Trip Dual Coil Shunt Trip
Current Rating - 0.25-20 Amps 1-35 Amps 5-20 Amps 0.5-50 Amps 0.5-50 Amps 0.25-50 Amps 0.25-50 Amps
Max. Operating .’ 32VDC S0VDC soveC 50VDC 50VDC 65vDC 63VDC
Voltage i 250VAC 250VAC 250VAC 250VAC 250VAC 277VAC 277VAC
: 4B0VAC 3o-Wye 4B0VAG 3o-Wye
Trip Time at I 0.25-2A Models - 1-4A Models — 10 to 30 Sec. 0.5-4A Models — 0.5-4A Models — 30ms to 150 Sec. 30ms to 150 Sec.
200% of Rating . 4.5t0 28 Sec. 10 1o 45 Sec. 11 to 30 Sec. 11 to 30 Sec. depending upon trip | depending upon trip
TR e 3-15A Modeals - 5-35A Models - 5-35A Models - £-35A Modals — curve specified. curve spacified.
' 2.210 15 Sec. 6 10 30 Sec. 6 to 22 Sec. 6 o 22 Sec,
Interrupt 1,000A @ 32VDC 2,000A @ 50VDC 1,000A @ 50VDC 0.5-25A Models - 0.5-25A Models - 0.25-20A Models - 2,000A @ B5VDC
Capacity or 250VAC 1,000A @ 250VAC 2,000A @ 250VAC 2,000A @ 50VDC 2,000A @ 50VDC 2,0004 @ €5VDC 5,000A @ 277VAC
1,000A @ 250VAC 1,000A @ 250VAC | 5,000A @ 277VAC or 5.0004 @
30-50A Models - 30-50A Madeals - 4B0VAC 3e-Wye 480VAC 30-Wye
1.0004 @ 50VDC 1,0004 @ SOVDC 21~50A Models -
or 250VAC or 250VAC 2.000A @ 65VDC
2,500A @ 27TVAC
Terminal 250" (6.35) .250" (6.35) .250" (6.35) #8-32 Screw #8-32 Screw .250" (6.35) #10-32 Stud
Options - Quick Connect Quick Connect, Quick Connect, Quick Connect,
(Do not solder #6-32 Screw Solder #10-32 Screw
Mounting Snaps into 5/8" (15.9)( 7/16°-28 Threaded Snaps into 3/8"-24 Threaded | 15/32°-32 Threaded | #6-32 Tapped Holes, | #6-32 Tapped Holes,
Options panel cutout from Bushing, B75 x 1.75" Bushing Bushing M3 Tapped Holes, M3 Tapped Holes
the fromt 15/32°-32 Threaded (222 x 44.5) Snaps into panel
Bushing panel cutout cutout fram the front |
from the front |
Page Number 22 24 27 29 29 3z 3z
I

Specifications and/or agency recognitions do nat necessarnily apply to all models within a particular series.
When multiple ratings are listed, no individual rating may be exceeded by the combination of others.
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National
Semiconductor

General Description

The LM138 senes of adjustable 3-terminal positive voltage
reguiators 15 capatble of supplying in excass of 5A over a
1.2V to 32V output range. They are exceptionally easy to
use and require only 2 resistors to set the output voltage.
Careful circuit design has resulted in outstanding load and
line regulation—comparable to many commercial power
supplies. The LM138 farmily is suppiied in & standard 3-ead
iransisior package.

A unique feature of the LM138 family s timve-dependent cur-
rent limiting. The curent fimit circuitry allows peak currents
of uo to 12A to be arawn from the requiator tor short peniods
of time. This allows the LM138 to be used with haavy tran-
sient loags ana speeds start-up under fullload conditions.
Under sustained loading conditions, the curremt limit de-
creases [0 a safe value protecting the regulator. Also inciud-
ed on the <o are thermal overload protection and safe
area protacticn for the power transistor. Overload protection
remains functional even if the adjustment pin is accidentalty
disconnacted,

Normally, no capaciters are needed unless the devics is
situated mere tnan § inches from the input filter capacitors
in which case an nput bypass is needed. An output capaci-
ior can be agded to imorove transient response, while by-
passing the acjustment oin will increase tha regulator’s rip-
ple rajsction.

Besides repiacing tixed regulaters or discrete designs, the
LM138 is ysetul in 2 wide variety of other applications. Since
the reguiator 1s “lloating” and sees only the input-to-output
agifferential vonage, sucplies of several hundred volts can be

LM138A/LM138, LM338A/LM338
5-Amp Adjustable Regulators

ragulated as long as the maximum nout to output diffaren-
tial is nol exceeded. i.e., do not short-circuit output to
ground. The part numbers in the LM 128 series which have a
K suffix are packaged in a stancarg Steel TO-3 package,
while those with a T suffix are packaged in a TO-220 plastic
package. The LM138A/LM138 ars rated for ~55°C < T <
+150°C, while the LM338BA is rateg for —40°C < T, <
+125°C, and the LM33B is rated for 0°C = T, € +125°C.

Features

8 Guaranteed 7A peak cutput current

B Guaranteed SA oulput current

8 Adjustabla cutput down ta 1.2V

B Guaranteed thermal roguiation

B Current limit constant with tamperatura

B 100% elecimical burn-in in therma) :mit

B Quiput is short-circuit protected

B Guaranteed 1% cutput voltage ‘olerance (LM13BA.
LM338A)

B Guaranteed max. 0.01%/V tne regulaton (LM138A,
LMZ3BA)

B Guaranteed max. 2.3%
LM338A)

Applications -
B Adjustable powar supplies

® Constant current reguiaters

B Battery chargers

‘0ad  -egulation (LM138A.

(TO-3 STEEL)
Metal Can Package

®

i ADJUSTMENT Vin
‘\

\'O

Jottom View

Order Number * '4138AK STEEL/LM138K STEEL/
LM358AK STEEL/LM338K STEEL
See IS Package Number K024

CASE IS
OUTPUT

TL/H/S080=30

Connection Diagrama (See Physical Dimension section for further infarmation)

(TO.220)
Plastic Package

Vin
Yout

TL/H/B080-31
Front View

Order Number LM338AT/LM338T
Ses NS Package Number TO3B

1-109
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108 - 10.0/10.6 eV

Glow Discharge
Photoionization Detection
Lamp (PID) - Model 108

From the
“pioneers of PID™”

Scientific Services Co., Inc.
P. O. Box 317, Rocky Hill, NJ 08553

108-10.0/10.6

The most popular of our line of PID lamps is
the Model 108-10.0/10.6. This model is used
in all PID detectors employing glow discharge
lamps with the exception of the HNU type*.
This Model 108 utilizes a small and efficient
envelope (see Dimensional Drawing below).
The VUV energy is emitted in spectral lines at

10.0 eV to 10.6 eV.

(*For HNU style instruments, see our original PID lamp Model 103)

Photograph of Model 108

Dimensional Drawing

[~ a7
| [ ﬂ““w

Dimensions
in inches

r Order by calling 609-921-3358 or fax

Purchase Order to 609-921-2549
For more product information, see our
web site at www _sciserv.com or email us

at info@sciserv.com
“Pioneers of PID" is a trademark of Scientific Services Co. Inc.

Product Warranty

Only Scientific Services offers a three month
warranty, provided normal aperation does not

exceed 1 ma at 250° C. This applies whether
purchased direct from us or from one of our
distributors. (Excludes Model 109-11.8)

April 1995




METAL PACKAGE
PHOTOMULTIPLIER TUBE

R7400U SERIES

Compact size (16mm diameter, 12mm seated length),
Fast Time response (rise time 0.78ns)

The R7400U series is a subminiature photomuitiplier tube with a
16mm diameter and 12mm seated length. A precision engineered
8-stage electron multiplier (composed of metal channel dynodes) is
incorporated in the TO-8 package to produce a noise free gain of
700,000 times (R7400U). Its improved metal channel dynode design
increases photoelectron collections efficiency by 30% than the
previous type. The R7400U series also features excellent response
time with a rise time of 0.78ns. Various types of the B7400U series
are available with different spectral response and gain ranges,
including those selected specifically for photon counting
applications. Hamamatsu also provides a hemispherical lens input
option to the series (R7401 and R7402), effectively doubling the
ache area. Left: R7400U  Right: A7401/RT7402

FEATURES
@ World's smailest photomultiplier tubes assembled in 2 TC-8 metal package (1/7th of the Hamamatsu R647).
The necessary components are built into a TO-8 package while retaining full photomultiplier tube performance to Create

a new generation of photosensors.

@ Increased photoelectron collection efficiency.
The improved metal-channel dynode delivers photoelectron collection efficiency 30% higher than former types R5600U.

@ Photon counting types: R7400P series.
The R7400P series is specially selected on account of low noise and high gain for use in photon counting applications.

@ Hemispherical lens window types: R7401 (bialkali}, R7402 (multialkali}.
The hemispherical lens window doubles the effective input area o 12mm in diameter.

SERIES
Solar Blind | UV to Visible Range | UV to Near IR Range Eins;.x_isi:ion Cover
Standard R7400U-09 RT400U!HMOOU«OS!HMOOU-DS . R7400U-01/R7400U- 02!R7400U 04 _ Yes
For Photan Coummg { e :{?400 PIRMO{}:’ D3I/R7400P-06 R7400P-01 )‘Fimoa,z’-‘ﬂ” - Yes
With Lens — R7401 (Visible Range) | R7402 (Visible to Near IR Range ) Yes
GENERAL
Parameter | Description/Value | Unit |
Mrnamum Efiective Area | 8 Eimn
i ' Structure | ietal Channe!
Dyn(}ge iz s i - SR : s
_. Number of Stage _ 5 e
: U/P Seri Approx. 5.3 |
Weight R7400U/P Series SO BRSNS
i R7401/R7402 Approx. 6.3 e b
s | R7400U/P Se ias -801o +50
Amﬂleﬂt !emperaiure | e e = it i e
| R7401/R7402 : -30to +50 ;
VOLTAGE DISTRIBUTION RATIO
[ Electrodes K | Dyl | Dy2 Dy3 Dysa: Dys Dy6 Dy? Dy8 P |
| Ratio A e 1 foad et 1 08

Supply Voltage: 800V K Cathode Dy: Dynode Pl Anode

r~|5 I,,zclrno tional material may vary, Please ¢onsult with our sal es ot h'“e

is assumed tor possibie nacturaties or amMissions.
@ 1958 Hamamalisu Photonics KK
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