Volga Wet Scrub Controller

Changelog:
REV A--Initial send to layout.
REV B--Fix overlap connection page 8.
--BOM correction J8.
--Add D33, invert sense on power good ckt.
--Add U63,U64,U65 to hold off drivers when keyswitch off.
--Mule board as implemented.

REV C--Add clamps to current references D34,D35,D36.
--Delete U5, use spare section of Ull.

REV D--Add FRAM
--Add LEDs
--P1 board as implemented.

REV E--Add .0OluF cap to JTAG_RESET for noise suppression.
--Run 3.0V_REF out to deterg pot.
--C181 case style changed from SMT to radial leaded.
--Eliminate U56, U60 level shifters from cell modem.
--Adjust LSin circuits page 2 to pass ESD.
--Add pressure sensor.
--Change R311 to 20.5K.
-—Improve accuracy of Vref to A/D.
--Add D9 and remove power source selection resistor jumpers on page 3.
--Add R293 to give higher current options on water pump driver LSD.
--Add C58, C107 in I-drive enable ckt to help RF immunity.
-—-Eliminate C117, C15 extraneous bypass caps.
--Change accelerometer to SPI interface FXL8471Q. Delete R174,R175, move 3 analog inputs.
--P1.5 boards as released.

REV F--Add current shunt amplifier.
--Edit populate properties to seperate proto with or without telemetry.
--P2 boards as released.

REV G--Merge bus +3.3V_SW back with bus +3.3V
--Change all diodes pin numbering so pinl is cathode.
--Change resistor pulldowns to 100K to work better at temp<85C: R46,R207,R254,R260,R274
REV H--
--Add U69 to keep I-drive enable off if keyswitch is off.
--Change R214 to 0.1 Ohm to set current limit at 2A for chem pump.
REV 1--PP boards.
--Change name of signal BATTERY_LEVEL_SWITCH to ACTUATOR_MIDDLE_SWITCH.
--Add cell modem mounting standoffs.
REV J--PP boards.
--Change R27 to 0 Ohm.
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SPECIFICATIONS:

--INPUT VOLTAGE RANGE 20-55V
--MAXIMUM OUTPUT CURRENT 1.0A
--SWITCHING FREQUENCY 500KHz
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1 K 2 R ALOK 3> IDRIVE_STATUS_IN 2
SivB ca57
0.1uF

2nd Order Low Pass
Filter w/ G=1 and 1kHz cutoff

Ca

+5V_SW
A

9 C269

0.1uF

€213, 0.01uF
iy

| uss
321/SOT23
4

®——>> CHEMPUMP_POT_BUFFERED 2

Tou input s up to 1.3V
high'input 452,47 and over

>> ESTOP_READ 2

2

>» IDRIVE_AUX3_IN 2

PROPEL

INTERFACE
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5 4
+5V v
356  KEYSWITCH_PWR )
R255 R257 RS16 .
212 oK 207 oK $.06 at D
1uF 1uF 1A 400V
Teg1 TPB FR1G-13
< < o
7l TPG2 s S>VALVE_LOW 5
US1A 74HCT74 US1B 74HCT74 SSVALVE STATUS 2
‘ﬁ 3 ‘g M7
Eob® 2 VALVEDRIVE 3 * L2yp S ol R250 121 IRLR2908pbf
xop® 2 VALVE_STROBE 'S i 2 g Broar>
= - ck2 ge R269 B,
R274  |R260 +HV_SW 10K
5 100K Q100K o
3
R281 ]
282
oK +5V 21
3
us52 R268 THICK FILE
R e
| OPEN DRAIN 21 PUT OFFETVOLTAGE s 0.2 ohms 02 at orgikey
) 2 AX P 1K O.SW
) )
345678  RESET_DRIVERS/ A 8q Y L 1% 1%
e 6 1%
R26! 105K ¢
74LVC1GO7
) C1o7+ ( 100pF
1000pF DESIGNED FOR
246 P DDVALVE_CURRENT FB 2 CONTINUOUS OPERATION
NON-NVERTING AT 1A CURRENT LIMIT.
0.1uF GAIN=115
=1+R2R1
CASSODAY CIRCUIT VALUES
R180 = 11.5K
R164 = 470
R185 = .04 OHMS 1 WATT.
P59 —DH20PUMP_STATUS 2
T ENTIRE H20PUMP CIRCUIT
2 H20PUMP_SPEED ) * ® DNI FOR PRODUCTION.
R254 +5V
9 100K Y 356  KEYSWITCH_PWR »>—
R251
10 143K D15|  RSiG
1% o $.06 at D
uaza "~
m 1A 400V
Q
RYex o FR1G-13
5% COG
) Q PR\ Ay Ro2s 121 I—>> H20PUMP_LOW 5
SN74HCT08D Q055 W % s I\ m6
R259 a] q H} IRLR2908pbf
12 10K KN H~ o
+5V Sanor
13 St Vibikey
<] sN7aHCTOSD +5V_SW
R228 | R236 +5V_SW
10K (10K 345678  RESET_DRIVERS/ Y——2 s R245 121
R227 < R222 < R235 o 5| u44B u46
100K S 100K S 100K 20mV
N 10K OFFSET
TP53
R2R3 A n121 iCURRENT LIMIT EXCEEDED/
1%
R24 10.5K DESIGNED FOR POPULATE ONE OR BOTH RESISTORS.
y CONTINUOUS OPERATION IF MORE CURRENT IS NEEDED, USE VALUES:
AT 1A CURRENT LIMIT. .15 OHMS AT .5W GIVES 1.33A
1000pF q L1771 1000pF ~125 OHMS AT 1W GIVES 1.6A
C148 1 OHNMS AT 1W GIVES 2A
L—— > H20PUMP_CURRENT FB 2
0.1uF NON-INVERTING
GAIN=115
=1+R2RL
P52 —>CHEMPUMP_STATUS 2
2 CHEMPUMP_SPEED ? I L
+5V
9 Rzlg;K R\ ey 2 356  KEYSWITCH_PWR )
R205 c170
10 143K Di4|  RS1G o
1% ©| 0.1uF $.06 at Digikey
T R20 121 1A 400V
+5V R A FR1G-13
13 R199 +5V_SW
C154 U398 gT 2 "\ > CHEMPUMP_LOW 5
0.01uF SN74HCT08D L ) 4 M5
5% COG 7T awiex 3 . IRLR2908pbf
x> Q 5 +5V Sanor
100 13 St Drgikey
g o |2 s] sn7aHcTO8D
a R190 |R195 o s
N
TR & 10K (10K 345678  RESET_DRIVERS/ Y——2 s R203 121 =
R189 < R185 < R194 5| u3ss uaz2
100K § 100K S~ 100K LMV321/
N R208 4 R214
TP50 10K 0.1 ohms
0.5W
T 1%
R2QOA 121 GCURRENT LIMIT EXCEEDED 2/

Mo LOW SIDE DRIVERS

R21. 10.5K DESIGNED FOR
CONTINUOUS OPERATION

+5V_SW
1000pF J 162, 1000pF AT 2A CURRENT LIMIT.
152 i
- P)CHEMPUMP_CURRENT_FB 2 e VOLGA WET SCRUB MODULE
0.1uF NON-INVERTING
GAIN = 1/1.5 ize Document Number
=1+R2R1 Cust
ustpm Q26005-002
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3,4,56,7,8

TP17
2 SCRUB_1_SPEED),

+5V_SW

R123
100K

R128
100K

R116
100K

RESET_DRIVERS/ >>i\ﬁN‘—|__’

SVprecisionRefB

+5V_SW

avsw MosTet Driver

And Half Bridge

[
R82 100K 9 +5V_Sw
345678  RESET_DRIVERS/ M—————— VW) DISABLE_SCRUB\ cos VATt 10
° R78 ApaalOOK 10 [ U15C 1uF D7 ° ° V_BATT
2 SCRUB_ENBL ) VWA S1IMB SCRUB_MOT HIGH 1
SN74HCT08D R57 c7s | c7e 7
R79 10K o 1uF 0.1uF
100K U17A cs4 100v | 100v
5VprecisionRefB 8 DIS o == 0.47uF
S e B2 Q6 SCRUB MOTOR 1
P13 10 R94 IRFS3206
HI HO |7 GV 208 vom T
T HS VAC FAN HIGH~ o MTL
RS9 121 4, Lo k12 €100 348 VBATT @73
13 e . °
TP16 ) U1sD . 2 FMMT591A/ZTX I 0.033uF fpzz IHLP6767GZERR47MO1 8 VAC_FAN_LOW>-9— C FAN
] SN74HCTO8D DEL > a 2~ a _ SCRUB_MOTOR_1_LOW.
RS8 ] 3 ®
g 49.9K ©| Hipaos2iBZ {470nH"8} MOLEX MINI FIT SR.
Rg7 IC=40 D1 load is pulled high in
Q11 1.8 SMAJ45A' case of overcurrent or
IRFS3206 timeout. - other side of
Foirbecck e “Sveadtine. naxpeadtine) = b L6 load MUST be connected to
@———>> SCRUB_1_STATUS 2 g S Ferrite Bead veatt
+12v_sw C140 c82
R109 FMMT591A/ZTX 0.033uF P43 2200pF
R 121 U178 o1
Retriggerable One Shot w/ Reset 8y os = . P
> —
+BV_ SV oL ST At 8 T SR TR St o 2, Sg _ig
HS
14
1?31}( e Lo =
1% +5V_SW 5|pe 8
TIMEOUT IS 650uS - i Partial Offset
S < Subtraction
c89 HIP4082IBZ Current Sense 50mV/Amp
SVprecisionRefB Q
U22A 0.1uF 12V sw
100K <| SN74HCTO8D +12V_ €130 Subtracts 2.5V +-30nv of H
%)
= 16 RXOX o T e dut Buffer/Filter
13 p auto-zeroed out by the +5V_S)
6 RO3 121 2l Q u10 TPaa Micro. P46 Eomrman
5 11> — |4 3 IN 5 SVprecisignRefB TP57
A0 on  ouT o e % uss 1 3 gersres
2] y st circuiery tps e o .85V OFFSET PLU, n i
N —3NCR & 4] ncLP2sso iF == 0-1uF comiiionip o'z Sy, T "ano & il—fc 2 . L
R86 R90 GND 2m 2M U et e ki ine E S>SCRUB_1_CURRENT FB
100K 100K | 74HC423D 2 0.5% conparator’s input range LM4040CIM3-2.5 3 - ~
LP2980AIMS-5.0/NOPB P45 R182 RE Eon}vous
C151;, 0.1uF 1K +/- c149
Put TP close to — A ™ 0.01UF
resistor 49.9K
R107 b Current Reference
121 2nd Order Low Pass
Filter w/ G=2 and 1kHz cutoff +12V_SW
(to be used w/ 33kHz PWM) -
06 ca — Overcurrent Comparator
ol e tnce
< C120,) 0.01uF Vo ot passibie o set R143, M
- it Er S Wy +5V_SW
1 +12V_SW
U15A 3 RI6: 115K A +5V_SwW
R70 ApalO0K 2 | SN74HCJ08D
2 SCRUB_1_CURRENT SET ) T ‘__L c133 R170
N (+-12.50V) in it :: 0.1uF R144 10K
R54 10K TP28
100K R168) 4 » 4.99K 9
Wy * U20A S5o 12
U208 55 7 Lyi319mMx OY
BAV199LT1G, c134 Y @
0.1uF 10 8
R160
10K

Changelog

(visi in digital form):

SCRUB MOTOR
HALF BRIDGE
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2 1
+5V_SW
5VprecisionRefC a »
R103 av.sw Mosfet Driver And Half Bridge
100K A
4 +5V_SW L
345678  RESET DRIVERS/ ) RLQAEK 6 DISABLE FAN\ css V_BATT
VAC FAN HIGH
2 VAC_FAN_ENBL > RIZANNQOK 5y U198 LuF ngB ? ® ¢ DDV BATT 34,7
| SN74HCTO8D l c56 lcso
R101 o 1F == 0.1uF
100K U14A c79 100v | 100v
5VprecisionRefC 8 DIS - o= 0.47uF
S e Q5
TP11 7 10 o R88 IRFS3206
HI HO |7 o av B2on e
9 T HS Ferrite Bead
8 R50 121 4y, o3 c87 L3
TP14 10,| vlec ¢ N 0.033uF P7 IHLP6767GZERR47MOL
K 5
SN74HCTO8D $->oEL = . A~ °
4 o R49 ol v ¢ ¢ SPVAC_FAN_LOW 7
-
49.9K HIP4082IBZ| {470nk~8}
R39 IC=40 D8 load is pulled high in
Q10 18 SMAJ45A’ case of overcurrent or
IRFS3206 timeout. - other side of
L load MUST be connected to
®——>> VAC FAN_STATUS 2 Ferrite Bead vBatt.
c125 cs7
R60 FMMT591A/ZTX 0.033uF P34 2200pF
R 121 U148 Q9
Retriggerable One Shot w/ Reset 8y bis = . !
> =
+BV_SWELAL ST 0 IR 1 TSNS S Sttt o 2 HB P
N HI HO g
HS
R52 3 14
143K =Ll LO [~
1% +5V_SW 5)oe 8
TIMEOUT IS 650uS - s Partial Offset
[ Subtraction
%H'P“OBZ'BZ Current Sense 50mV/Amp
5VprecisionRefC ©
. -
34,5678  RESET_DRIVERS/ ) RGG 00K Ri2 e 001111?: gptraets 2.8 oo or Buffe r / F 1 l ter
. e vty oo
TP1 12 +12v_sw ] ottt +5v_sw
11 _R97 121 P39
SN74HC}08D , TP38
2 VAC_FAN_SPEED), uie R141 RI40  BEgflreemin e e 0, ,, u31 T 35V OFFSET PLUS 28
3)]— Z 3 IN 5 5VprecisignReft i 55 Keap.the Tovors withen ine 2 o 50mV PER AMP. 1
oN ouTt ﬁ Lo ueep e Iovets wiin Ll - . 5
100K [ 7aHc423D 4|, L2080 1F 0.1u LM4040CIM3-2.5 3 DDVAC_FAN_CURRENT_FB 2
GND P32 R164 '
2 0.5% €131, 0.1uF 1K c121
LP2980AIMS-5.0/NOPB é é Put TP close to N\ 0.01uF
resistor v
VWV 7
+V_SW RO5 9 Current Reference
121 2nd Order Low Pass
Filter w/ G=2 and 1kHz cutoff
(to be used w/ 33kHz PWM) +12V SW
ok ca - U Overcurrent Comparator
5 : = C113), 0.01uF 1 ot possibic to-set
it & S el
+5V_SW CURRENT LIMIT IS SET AT 1 +‘"Vm
28.5% + 0.5% PER AMP PWM. U19A 3 R155, » » 11.5K +5V_SW
c96 © R99 s AL00K 2 SN74HCT08D
0.01uF uise 2 VAC_FAN_CURRENT_SET )
5% COG |__7 ) R151 R125
5 g;/cx g R112 = 10K TP33 10K
o2 100K o
10
B — |12
A IRl *
z
CR &
R62 R130
100K 100K 10K

Changelog
(vi le in digital form):

VAC FAN
HALF BRIDGE
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2

2

MODEM WAS POWERED ALL THE TIME ON

PWR_MODEM

R307

100K

PROTOS. WHAT TO DO

IN PRODUCTION?

+5V +5V
P CHANNEL SOIC8
—L—" Vgs = 1.8V TO 8V
235 13.5A, ~20V, 8.5mohm
(XTI & &
Ral 3] (32}
!
I [FDS4465/TO
018 [t S <X
MMBTA06/SOT f
wlcofr[ool
2AMPS_PEAK
OMILTRACEMIN R295
AR SPMODEM_PWR_TAP 2
R296
2.0K

“1%

+3.3V
€222||0.1uF
+3.3V = 63 [ D>Cell_CTS_Output 2
) GND3 % 5
5|
212 vee L [¢]
R303 2322 X
10K 22 2 ¢ O.LuF || c228
R304 23 |42 58 ©
43 LSLED K]
10K VI (A g »
w2 | Ve 3 74AHCT1G86
U6l 2 CC7/ 1
) E 5V_TransceiverDatalnput 4 us9 (3.3\/_CeIIData|nput 2
RESET_MODEM}, 2ya g vt 249 RESET  GND2 [ > 210K R298
On 20 3 GND
.| =2 2% DTRTTL P3g—=
*—NC O GND1  DCDTTL P35— +3.3V «
CTSTTL P55
37 €227| |0.1uF
DSRTTL P3g—
74LVC1G07 B S uss
TXDTTL :35 5V_Transceiv: 74AHC1G125/80T
34 5V_Yransceiv 2 o 4
RXES)TTL 33 5V_{ransceivdrRTS_Input AoLY »»3.3V_Cell_DataOutPut 2
RTSTTL R300 K 12
MULTITECH MTSMC-H5 o
Q23000-003
Multi _T?Ch ° 0.1uF || c221
Connections
CURENT CONSUMPTION AT 5V: ‘| _74AHCT1G86
SLEEP 80mA Vi 1
AVG 135mA 4 us7 < K3.3V_Cell_RTS_Input 2
MAX 280mA oD 10K, R299
PEAK 1.25A
™

2,5 +3.0V_REF )

LAYOUT FEATURES AND MOUNTING HARDWARE:
CELL MODEM MOUNTING HOLES/ STANDOFFS
MH6 MH7 MHS

T T T Q17008-006

QO HW1  SCREW, M3 X 6MM TORX Q17005-007
QO HW2  SCREW, M3 X 6MM TORX Q17005-007
QO HW3  SCREW, M3 X 12MM TORX Q17005-008

QO HW4  TIE WRAP SCREW MOUNTED  Q17016-001

SHUNT SPECS 50mV

200 AMPS THRU SHUNT =:

+3.3V
C225| |0.1uF

AT 250A.
2.0 VOLT OUTPUT + 1.0V REF = 3.0V

SPMODEM_IN_RANGE 2

-100 AMPS THRU SHUNT == -1.0 VOLT OUTPUT + 1.0V REF = OV
30 HZ 2ND ORDER FILTER
A+33V CRITICALLY DAMPED
C179||_0.022uF
uer 3 |

n +33V

4] N+ OPA2340

QuT 100K . A R357 [ R356 44.2K 5 2N8|  uesB 121

5 | IN- R358

- 6l 3> SHUNT_CURRENT
INA213 4 c17
GND| o 0.22uF 16V 4
2] 1[meess I
CON2WMT FIXED GAIN =50
N | sz v
VERTICAL COMMON MODE RANGE -0.3V TO VCCH0.3V.
BZT52C3V3
+3.3V
|, OPA2340
R359 10K 3 UBBA
% * * . 1.00V
S>> SHUNT_REFERENCE 2

C105 2

0.022uF

°
—L R148 _
4.99K 4
1%

2

CELL MODEM.
BATTERY CURRENT SHUNT AMPLIFIER.
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