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ALARM DELAY EXPLANATION (refetences to "2 out of 4" alarm delay)

Input of the alarm delay circuit is nnmu]h Tow (<0.5V, typically 03V or less). When i
(27, typi more), charging with RC=4.4s. Thanks to the p

feedback resistor R18, there is a his Aemsﬁ on the "+ input of the comparator: its output (U2-2)
‘g0es fiom HIGH (1yp. >4.95V) to LOW (typ. <0.1V) when C2 charges to 2.09 jon from
LOW back to HIGH will not then oceur until the capaitor discharges to 149V, This leads to

the following timing:

Al of the following pins are normally LOW: Minimun time before U2-2 goes LOW whm UB-10 goes HIGH: approximately 3.3 sec

J1-13: Broken water sensor cable (C2 changes from 0.2V 10 2.1V, ¥ in = 3.8Y)

J1-38: "0 out of 4" in all 12 bar boxes

J1-40: "1 out of 4" trouble Minimum ime 12:2ays LOW when US- 10 gocs back to normal (LOW) state: approx. 1.7 sec
11-42: "2 out of 4" trouble (C2 discharges from 2.1V to 1.5V, V' in = 0.2V),

11-44: "3 out of 4" trouble

11-46: "4 out of 4" trouble Mo time 1722 sty LOW when U310 0gocs back 1o normal (LOW) state: appros. 4.5 see
J1-54: VCCs in rack 5 and rack 38 differ by more than 0.25V (C2 discharges from 3.8V to 1.5V, V_in = 0.2V).

T71-56: VCCs in rack 5 and rack 38 differ by more than 0.5V
T1-58: VCC inrack 5 is below 3.5V, i.c. effectively off

fled by changing RC (say, 2.2 ulf => 1.0-uF; 20M - 1.OM). Use
‘mylar (polyester) capacitors, s they have lower leakage currents.

Einalogi ad cuputs all o then v oy LOW:

11-60: Low-level alarm, dircct INHIBIT will immediately override delay's output, but will not immediately discharge capacitor

11-62: Low-level alarm, delnyed €2. Please allow enough fime {at least § see) for C2 to discharge below 1.5V

11-64: Low-level alarm, latched defayed

11-66: "2 out of 4" alarm, direct NOTE: If US-10 randomiy jumps between HIGH and LOW, U2-2 will go LOW if U8-10 spends a least
11-68: 2 out of 4" alarm, delayed 53% of all time in the FIGH state; 172-2 will them o back to normal (HIGH) if US-10 spends

T170: "2 out of 4" alarm, latched delayed not more than 36% of all time in the FIGH state, Time required for such a transition will grow

T1-59:"3 out of 4" alarm, dire EXPONENTIALLY as fime percentage approaches the threshold value. For example, if afer

161”3 out of 4" alarm, delayed sitfing in normal state (1.OW) for a lang time US-10 starts jumpimg spending 70% of all time in the

T1-63: "3 out of 4" alarm, laiched del

layed HIGH state, the time required for 172-2 to go 1.OW is approx. 6.3 sec; for 60%, its approx. 9.3 sec

(11-46: "4 out of 4" alarm, direct) I thisis unacceptable, decrease RC
J1-67: "4 out of 4" alarm, delaved
11-69: "4 out of 4" alarm, latched delayed NOTE: Please do not womry about TLC339' input bias currents, They are typically in the

picoampere range. DO NOT substitute it with LM339!

;;”\;’J:I:“G“;“"g part of bus pin-out, see the schematic diagram for Q goes HIGH, and Q-bar goes LOW, when SET is pulled to power ground

Qebar goes HIGH, and Q goes OW, when RESKT is pulled to power ground
The normal state is the reset state (Q is LOW, Q-har is HIGH, U14-2 s HIGH, U14-4is LOW)

NOTE: the "Low-level” ("Warning") alarm will go offif pin 38 on
the bus ("0 out of 4 in all 12 bar boxes) goes HIGH. Ifthe oo
‘mainboard is functioning properly, pin38 = (pind0 OR pind2 OR "4 out of 4" alarm delay
pind4 OR pind6), i.e. the "Low-level” alarm includes all

higher-level alarms. On the other hand, if something is broken. this
provides an extra opportunity to detect a malfunction,
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To realize this functionality, put a wire jumper between U6-2 (P6) N ‘
and J1-38 (P7). Otherwise. put a jumper wire between U6-2 (P6) o 13 atdin
and power ground (P8). DO NOT let U6-2 float! SNTALS00

SN7404

U6 is normally HIGH Voo
UT-10 is nomally LOW RESET
U6-12 is nomally HIGH
Ug-1 LOW
i ek Q goes HIGEL and Q-bar gocs LOY, when SET is pulled fo porier ground
Low-level alarm ("warning') UB-4 is normally LOW Gebar goes HIGH, and Q goes LOW, when RESET is pulled to povwer ground.
W HIGH ‘The nomal state s the reset state (Qis LOW, Q-bar is FIGHL U14-2 is FIGH, Ul4-4 is LOW)
U146 is normally HIGH ~
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INHIBIT - HIGH
Q goes FIGHL and Q-bar goes LOW, when the switch i thrown to A (normal state)
thrown to A Qrbar goes FIGH and Q) goes LOW, when the switch s thrown to B (button pushed)
O thrown to B L state of the switch is A (Q is HIGH, U7-6 is LOW, U7-8 is FIGH)
The numml te of the sw 2is LOW, UT-4 is HIGH) State B ("RESET™) (Q-bar HIGH, Q is LOW, UT-8 is LOW) will be used to reset
Stae B (Q-bar FIGHL 072 i H]}L Griniow ) will be used to inhibit "trouble" output of the final logic Tatches N
steges. 3
Please note that U128 is used to combine the push-button RESET with the power-on )
Please note that when povwer is tumed on, the flp-flop is forved into the nonmal (no INHIBIT) state (HIGE RESET. 12-8 is HIGH if cither U4-8 is LOW or U7-8 is LOW. Power of one 7404
Q). This might b useful if the swilch is malfunctioning, However, for the first 0.7 sec this s overriden (sce inverter should be more than enough to reset all atches.
To be on the safe side, use a Texas
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For roughly 0.7 second affer power come up. the outpur
of the comparator stays low, and then goes high. This wn
aml, buffered by SN743140 diivers, is used to bring all SNTALSOO
flip-flops to a cerlain state - just in case. Sraa
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