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: LEVEL CONTROL BORRD CIRCUIT
A COMPONENT LIST FC207 CIRCUIT DESCRIPTION FC207 CIRCUIT DESCRIPTION (CONT) A
CAPACITOR THIS CIRCUIT PACK CONTROLS THE VOLTAGE POTENTIAL FOR A CPD WHEN THE CURRENT FLOMING IN THE SENSE LEAD EXCEEDS THE THRESHOLD
A PULSE, AS WELL AS MONITORS TWL CURRENT PROVIDED TD THE CPD OF A COMPARATOR, THE VOLTAGE AT THE EMITTER OF Q7 BECOMES
sEdib cone MATRIX. THE INPUTS HAVE A CONF IGURATION SIMILAR TO THAT OF NEGATIVE WITH RESPECT 10 THE REFERENCE VOLTAGE OF THI COMPARATOR.
8N IPUT BUFFER, SO_THAI THESE INPUTS CAN BE DRIVEN BY 1R UNDER THESE CONDITIONS THE OUTUT OF THE COMPARATOR JILL GO
" ok LOM-FOMERED GATES. THE OUTPUTS KS1,IS1, AND MS1 HAVE BEEN POSITIVE, (RELATIVE 10 THE REFERENCE VOLTAGE AT THE MITTER OF Q11).
" 1.0 DESIGNED TO DRIVE & LOAD PROVIDED BY AN INPUT BUFFER GATF. THE ASSOCIATED LEVEL SHIFTING TRANSISTOR, (08, 09 OR Q10), WiLL BE L
= 4 Ks-19774 LS. 0.047 THE VOLTAGE POTENTIAL BETWEEN THE SENS AND THE COM LEADS IS TURNED ON BY THE POSITIVE COMPARATOR OUTPUT AND CAUSE A HIGH®
2 (6] C4-C9 X5-19774 L1, 0.01 APPROXIMATELY 17 YOLTS, WHICH IS USED TO DRIVE THE CPD GOING SIGNAL ON THE ASSOCIATED OUTPUT LEAD (MS1, IS1 OR NS1,
2 c1o 5004, 1.0 MATRIX FOR THE PRODUCTION OF CPD PULSES. RESPECTIVELY). THE DIODES CR9-CR14 ACROSS RESISTORS R29, R30
AND R31 ARE USED TO LIMIT THE "HIGH® GOING OUTPUT SIGNALS TO
13] c11-C13 Ks-26736 L1, 1.0 THE THREE INPUTS OFCPDIO, TCCPDIO, AND MARGIO ARE USEL IN ABOUT 1.2V WHEN TRANSISTORS Q8, Q9 OR Q10 ARE TURNED =ON™.
SRS [EST g, 20, LT EOT O AL S —
i CR8. R34, R3S AND Q11 PROVIDE A REF VOLTAGE FOR THE
B HELD LOW (AT GROUNT .OTENTIAL). THE VOLTAGE FOR A CPD PULSE COMPARATOR OUTPUTS AND OUTPUT LEVEL CONVERTING TRANSISTOPS OF B
1S PRODUCED BY THE COMBINATION OF THE ZENER DIODE CR7, LOSIC APPROXIMATELY 13V.
DIODE mngc:;.* gggigo cna,rm ru“g; mg:snrrmuu CONF 1GURAT 10N
£ ¥ o ] AT B
i i o gl (R O L [~ ARl o IR AL CAPACITORS 1 AND C10 PERFORM A FILTERING FUNCTION FOR THE +24
MATRIX BETWEEN THE SENS (THE COLLECTER OF Q7) AND THE COM VOLT AND +3 VOLT POWER SUPPLIES. THE 100 OHM RESISTOR (R16)
) (WH|CH USUALLY GOES TO GROUND THROUGH SATURATED TRANSISTOR Q5) IS USED AS A TERMINATION FOR TESTING OF CPD POINTS. THE FOUR
) 6} CRI-CRE 458c ﬁus I5 Eggsta oS, IN CAS ﬁmﬂ BETUE THE SEN INPUTS LRA, LR8, LRC, AND LRD ARE USED TO TERMINATE THE BACK- —
CR7 459AC COM LEADS, u“’hz SENS LEAD E,,B' TREAST oaé’r‘ nfou;s PLANE LEADS WHICH CONTAIN THE 3A CC CLOCK PHASES.
CR8 45988 CR1 THRU CRA, AND RESISTORS A3 AND R35 Wil LIMIT THE SENSE
[6] CR9-CR14 458C CURRENT TO A'MAXIMUM OF 120mA.
FOR MAINTEMANCE PURPOSES THE INPUTS OFCPDIO, TCCPDIO, OR
MARGIO CAN BE ACTIVATED (INPUT GOES HIGH TO APPROXIMATELY
1.05 VOLTS) DEPENDING UPON WHETHER NO CPD CURRENT, AN c
c INTEGRATED CIRCUIT INTERMCDIATE LEVEL OF CURRENT OR A MARGIMAL LEVEL DF CFD
INTEGRATED CIRCUIT CURRENT 1S TO BE GENERATED, RESPECTIVELY. IF THE OFCPDIO
LEAD GOES HIGH TRANSISTOR 03 SATURATES AND 02 ANO Q7 TURN
DESIG CooE OFF. WITH 07 OFF NO CURRENT CAN FLOW INTD THE CPD MATRIX.
THE TCCPDIO LEAD CAN BE USED TO GENERATE A REGUCED CURRENT
101 SO20E LEVEL TO CHECK THE INTEGRITY OF THE MONITORIKG CIRCUITRY
L (2} 1c2,103 50286 ON THIS PACK AND THE CURRENT LEVEL ERROR LOGIC (18 LOGIC -
ON FA1094). BY SWITCHING THIS INPUT HIGH, TRANSISTOR Q4
SATURATES, (' ACING A 604 OMM RESISTOR Rl IN PARALLEL WITH
THE 10 KILOA RESISTOR R12, THUS PRODUCING ABOUT 30 10 36
MILLIAMPERES OF CURRENT IN'THE COLLECTOR OF Q7. THIS CIRCUIT
RESIS STATE 15 USED ONLY FOR MAINTENANCE TESTIMG THE CURRENT LEVEL
RESISTOR
DETECTING CIRCUITRY. §T SHOULD NCT BE ACTJVATED WHEM A CPD
DESIG CODE SELECTION PROVIDES A CURRENT PATH THROUGH THE CPD MATRIX, D
D =23 e (SENS TO COM). THE MAPGIO INPUT CAN BE USED TO GEMERATE
a1 XS-20289 LTA. 100 CPD PULSES WITH A CURRENT LEVEL OF 9.5 10 12.5 HILLIAMPERES
o hoid & . BY SWITCHING THIS INPUT HIGH, TRANSISTOR Q6 1S TURNED ON AND
8 L O e N X
4 : [ i ~ ECT1
R4 KS-16645 L2, 4700 70 269 OPMS, (THE LOAD DUE TQ THE SELECTED CPD QUTPUT
CIRCUITRY CONNECTED BETWEEN THE SENS AND COM LEADS), TO -
RS K5-20816 L12, 2370 GROUND VIA THE COM LEAD, A 1.2 TO 1.268 KYLOHM LCAD TO
Rb 2578, 10K GROUND 15 CONNECTED TO THE SENS LEAD. THE INCREASED
R7 806 RESISTANCE LOMERS THE PRIMARY CURRENT IN THE SELECTED CPD
Re T OUTPUT TRANSFORMER AND REDUCES THE AMPLITUDE OF THE OUTPUT
PULSE.
9 787
E 710 590 MOMITORING OF THE CURRENT IN THE SENSE LEAD 1S ACCOMPLISHED £
/11 804 BY THE 502DE, (I£1), AND THE TWO 50286, (1C2 m© IC3),
R12 woxa INTEGRATED COWMPARATORS. THE SENSE LEAD CURRENT TO THE
MATRIX PLUS THE BASE CURRENT OF Q7 FLOMS THROUGH THE
R1} e PARALLEL COMBINATION OF R3 AND R35. THE VOLTAGE DEVELOPED
R14 3920 ACROSS R3 AND R35 WiLL BE PROPCTIIONAL TO THE SENSE CURRENT
RS 10K WHICH FLOWS TO THE CPD MATRIX TO GENERATE THE CPD OUTPUT
— Rie A PULSES. THE VOLTAGE ACROSS B3 AND R35 1S USED AS A COMMOM -
INPUT TO ALL THRCE COMPARATORS, EACH COMPARATOR HAS A
[a] R17-R20 200 DIFFERENT REFERENCE VOLTAGE TO WHICH IT CCMPARES THE SENSE
R22 365 VOLTAGE (NPUT. THUS, EACH OF THE CCMPARATORS OUTPUTS WILL GO
:ﬁ m POSITIVE AT A DIFFERENT SENSE CURRENT LEVEL.
THE REFERENCE VOLTAGES USED BY THE THREE COMPARATORS HAVE
F R25 16200 BEEN SET SO AS TO DISTINGUISH THREE DIFFERENT CPD PULSE F
1e) :ﬁ a1 251“ 'fgg gemﬂ LE\E!.ME‘I:; THE OUTPUTS 151&_'151. AND 51, nmmg.
R33 Ks-19150 L1, 220 THE NS1 CURRENT THRESHOLD LEVEL 1S ABOUT 43 MILLIAMPERES.
THE 1S1 THRESHOLD LEVEL IS ABOUT 25 M!LLIAMPERES, AND THE
37 KS-18645 LZ, 2700 MS1 CURRENT THRESHOLD LEVEL IS ABOUT 14 MILLIAMPERES. THE
R35 2578, 4.4 ACTUAL OPERATION OF MONITORING THE CURRENT IS ACCUMPL ISHED 2
- 8Y COMPARING THE EMITTER VOLTAGE OF Q7 TO THE VARIOUS
REFERENCE VOLTAGES OF THE COMPARATORS. THE THREE
VOLTAGES ARE PRODUCED BY TAE VOLTAGE DIVIDER MADE UP OF
RESISTORS R22, R?3, Re4 AKD R25.. THE VOLTAGE APPLIED TO THE '
TRANSISTOR DIVIDER IS THE REGULATED VOLTAGE AT THE EMITTER OF Qi TO y
GROUND. %
G gEsie Lo CURRENT FLOMING IN TrE SENS LEAD WILL CAUSE A PROFORTIONAL
14) M1-0a ooy VOLTAGE ACROSS ™E PARALLEL COMBINATION OF R3 AND K35 (AT THE
[2] 05.06 548 EMITTER OF Q7). IF THIS VOLTAGE IS MORE POSITIVE THAN THE
a7’ 1 REFERENCE LEVEL OF A PARTICULAR COMPARATOR, THE OUTPUT OF
[a] g8-011 1A THAT COMPARATOR W!LL BE HELD "LOW' (A Vee SAT ABOYE THE
REGULATED VOLTAGE AT THE BASE OF LEVEL SHIFTING TRANSISTORS
ol 08, 09, OR Q10). UNDER TAESE CONDITIONS THE LEVEL SHIFTING s
TRANSISTOR ASSOCIATED WITH THE COMPARATOR WILL BE TURNED "
AND THE MS1, IS1, AND NS1 OUTPUTS HLLD LOW BY RESISTORS R29,
R30 AND R31, RESPECTIVELY.
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LEVEL COMTROL BOARD CIRCUIT
' A ALL FC207 CIRCUIT PACKS SHALL SE CAPABLE OF PASSING THE
| FOLLOWINE TESTS.
L0 DC IESTS
| FC207 SHALL BE CONNECTED AS SHOMN. POMER SUPPLY VOLTAGES
MUST BE CAPABLE OF MAINTAINIKG INDICATED VOLTAGE :5%.
— RESISTANCE BOX MUST HAVE A RANGE OF 1 TO 1505 OHMS AND A
| . = TOLERRKCE OF ¢1% OR LOWER.
|
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2.0 AC TESIS
D AC OPERATION OF THE FC207 CAN BE CHECKED BY PERFORMING THE FOLLOWING TESTS. THE FC207
SHOULD BE CONNECTED AS SHOWN. THE POMER SUPPLIES MUST BE CAPABLE OF MAINTAIKING THE
|NDICATED VOLTAGES #1%. [HE PULSE GENERATOR USEG SHOULD BE CEPABLE OF GENERATING A
NEGAT|VE OUTPUT PULSE OF 450ns WIDTH AT A &uSEC REPETITION RATE. THE RISE TIME OF THE 450as
PULSE SHOULD BE 5ns OR LESS, AND THE PULSE AMPLITUDE SHOULD BE ADJUSTABLE FROM -.5V TO
~10V WHEN TERMINATED IN 50f (DATA PULSE 101 OR EQUIVALENT).
..-—..
THE VOLTAGE WAVEFORMS AT V1-V4 SHOULD BE MONITORED WiTH AN OSCI*LOSCOPE CAPABLE OF REL!ABLE
TRIGGERING, AND ABLE 7O VIEW AT LEAST TWO OF THE OUTPUT WAVEFORMS FOR TINING COMPARISOIS.
FOR TEST ACCURACY IN TIMING CHECKS, THE OSCILLOSCOPE TIME BASE SHOULD ALLOW VIEWING THE
OUTPUTS ON A 10ns/CH DISPLAY (TEKTRONIX 7000 SERIES OSCILLOSCOPE OR EQUIVALENT).
E THE CURRENT PULSE IN THE SENSE LEAD, (ISENS), SHOULD BE MONITORED USING A CURRENT PROBE
ATTATCHED TO THE OSCILLGSCCPE. THE PROBE SMOULD BE OF SUFFICIENT SENSITIVITY TO ACCURRIELY
NETERMINE THE AMPLITUDE OF CUBRENT PULSES OF 15mA T0 200 = (TEKTRONIX Ps04: OR EQUIVALERT).
2.1 ADJUST THE PULSE GENEFATOR FOR A NEGATIVE OUTPUT PULSE 450as WIDE WITH A REPETITION RATE OF uSEC.
TEST | MONITOR = ) —o
— ¥0.| ADJUST ISENS CURRENT LEVEL | outeul MONITOR FOR: OUTPUT TIMING WAVEFORMS AND TIMING DiAGRAMS PURPOSE OF THE TEST 2075V ——— +28 NS1 |
1. | ADJUST VA UNTIL THE ISENS Vi AN OUTPUT PULSE 1.2V THE DUTPUT AT V1 SHOULD BE THIS TEST MEASURES THE
CURRENT PULSE 1S 16mA. AND WIDER THAN 300ms. 21V HITHIN SOns AFTER ISENS 1s-:-jr——_ﬂ DELAY IN THE RESPONSE OF "p— eFcPo10 ,I
CROSSES THE 15mA LEVEL. 0—/1 SENS | THE MARGINAL CURRENT LEVEL Jf
i D EENT 15 FLOWING TN THE ot eerony
— <50ns =
: F " - SERSE LEAD. <ISENS
] __'})———\_. SENS FC207 151 [-—0 @— —
0 * v 464 I
|||—q '2
2. | ARJUST V& UNTIL THE ISENS v Bk SUTPUT PULSE 21.2V AND THE OUTPUT AT Vi SHOULD BE a THIS TEST MEASURES THE
CURRENT PULSE 1S 60mA. WIDER THAN 350ns. >1V WITHIN 30ns AFTER ISENS DELAY IN THE RESPOMSE OF Lo J='
"CROSSES THE 15mA LEVEL. iy 1 ".ﬁ nnsf=n__ E";' e
1 sens | INTERMEDIATE. (v2), ———rv MaRG Bl e— —
; v2 AN OUTPUT PULSE 1.2V AND THE OUTPUT AT V2 SHOULD BE —o4 11 19— <30ns NORMAL (V3), CURRENT LEVEL DATA PULSE " m’,‘,’ 1y GRD2 1
4 WIDER THAN 250ns. 21V WITHIN 200ns AFTER 1 DETZCTORS WHEN A NORMAL 101 OR i
: ISENS CROSSES THE 25mA W CURRENT 15 FLOMING IN THE EQUI VALENT - y
: LEVEL. e : vy | Sewse Lead. _L j
- $#—<200n — —
e v AN OUTPUT FULSE 21.2V AND 7HE OUTPUT AT V3 SHOULD BE 2 . = »3V = ‘-L
WIDER THAN 250ms. 1V WITHIN 200ns AFTER Lo 1
SENS CROSSES THE 4Smd x v .
LEVEL. : ! 4
3 —p —Q00rs |
L
et AT N\ 4
V3 - =
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