CIENNANT)
Cassoday SCRUB Board (refresh)

wdated to use Rey B of H Bridge.
A A g Q26012-002
Added 3.3V to SV level shift XCR gate on BRIDGE EMABLE to bring M P40B2 usage into its specification.

Changed QPL Nu MPN, Manufacturer, and Value) on all QL9024-005 parts to QL9024-002, to match the incorrect footprint that ended up being used. ReV - A

Changed %\’F to 100;:(; filter cap on Low side drivers. . X .
Ee‘l’)elcel ed Bad Qccurance Properties in H and Half Bridges to let Instance Properties shine through. This has the effect of correcting gate resistances - T12 POSt Pr OdUCt I On Changes SI I k- Scr een' SCherTat I C
E st S 167 23 T5 Takthe comections e 1ntuitive.  There are tvo pins an the comector for every one contact, and the mppi g before vas and BOM changes needed to make the board match up

' to Service Manual. CAH 04 Aug 2016

Rev D
Added gate pull downs on |ow side drivers.
Changed threshol d set circuitry on both H and i bridges to allow higher setting voltages to mesh with the offset in the Hand Half Bridges.
Added pul I'down to BRIDGE_ENABLE to disable if nicro is tristated
Switched to a Horogeneous H P4082 synbol to fix unintended refdes changing behavior.
Using Rev D of the Hand Half Bridge Mbdules. See those schematics for change |ogs.
Changed opanp UB in the 2nd order l'ow pass filter and rali Bridge threshol d Set circuit froman LW3SSD to a LNBSED to all ow hi gher supply vol tages.
Added a gain of ‘2x to the 2nd order low pass filter to allow full range of threshold setting now that ve have a 2.8V off
Chainged Fal T i age ' thr ashata setting to 4.8Y (which vorks ot to 40A°+-L 5A)
Addeq reststors RBo7 > Roaz (121 ohm) for inproved test coverag
Added resistors R243 > Re48 and changed Re3, Rez, R78 Low side Wirent sense circuit
Changed P1 the B+ stud hole size to 0.222"
Popul ated CAN Transceiver resistors R32 2
Corrected R38 QPL part nunber for 6.65K ohm oreshol d vol tage
Added nissing manufacture and manufacture part nunbers to match the GPL Iisting
Gorrected Cl2, C26,C27 (PL number to QL1002-046 to maich the 0603 footprint
Updated J2 footprint for use with top entry part number B3B-PH SV
Updat ed schenmtic database for use with an allegro |ayout
Added NC pin number properties fo L19, 24, J2. 33, 34, JS 6
Rermoved i 11egal characters '/ ' From footprints nanes
Added pin nunbers to schematic capacltor and resistor symbols when missing
Added TVS diode SVAJ48A QPL# QL3007-006 across V_BATT
Granged resi stor values and tol erances for currefit threshold and pover suppl

y
Changed CI61 from . 1uF to 1UF to give a 10ms tim constant instead of ims. 1ms would have et too mich 2HZ ripple (on 12V) through. Luf is better.
Added Reference desi gnator occurance property “RI59° to 200 Chm next 10 71 Th Todut e RS
Updated U228 n mdule A3 to’have correct pinout. ~Just changed to “U22A" then (228" “again.  Stupid bug
(B9C in A2 corrected to UZOA (It was confllcling wiih a spare part, and previous revisoins had UZGA thers.) I'm not sure how this got messed up.

- Changed power supply reference resistors

Rev - G
- Added H-bridge snubbers
- Syncs up with Q25038-007

Rev - H
- Changed resistor values for stupid horn probl em
- R245 went from 187 to 475
- R62 went from 475 to 1.27K
Rev - I:
T12 refresh board proto.
Changed processor to LM,
Flatten schenatic and update drivers to latest practic
Refmove peak Oetector from motor drivers current 'feedback signals.
Change P1 and P2 to be pressed in studs
Back annotate reference designators.

Rev - J:
- T12 refresh board production.

- Added pullup to RESET_DRI VERS |ine.

- Change actuator driver current scaling.

(REFERENCE ONLY) PCA 1219352
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RS-232 SERIAL RORT

CAN

ELECTROSTATI C DI SGHIRGE PROTECTI

1oy
ouer Gperating Treent Comerature range

PARAETER T
TEC Gontact' B schar ge
Hurman Bogy hodel

oD 1 s

1€ 61000

Jebic' Sandaro 22.7Test Mt hod 114G 01

42 Bus termnals vs GO 16

I NTERFACE

Note:

w
Bus terninals vs GD 18 KV

To make a tranceiver endpoint,

ce Manual .

ce Manual .

5 SCRUB_MOTOR_1_LOW

7 SCRUB_MOTOR_2_LOW

2 SOLUTION_TANK_EMPTY_SW

+5V.

1P Y simply populate the 62 Ohm
cas e g covize oo Snars 22 e Wiof ol A pire 115 kv oy B
0.1uF
ue A JST PH SERIES SMI CONNECTCR +5V
2MM PI TOH STRAI GHT UP HEADER A
16 a
€38 ;1 0.1uF vee | c173 0.10F c171
f G+ 14 R28 121 RS232 TX 1 0.0470F
cas j0mE 4] Cb TIOUT [ > Uss 3
! gav TeOUT 3 ) — WAS J5 in Design, but J3 in Servi
€47 ;,0.1uF - 1 o 7 CAN+ ’
C29 7 04uP ! v+ 2 CANO TX 2| TXD > CANH =5 I CAN- FI XED TO REFLECT SERVI CE MANUAL.
| V- 13 R27 121 RS232_RX cons 2 CANORX ) RXD CANL —————— CHANGE: J5 --> J3
UART_TX 11 RIN g p5r MN\NoT TTL LEVEL INPUTS 8 5 ) | 4 )
o TUN R2IN Rzl 121 SILENTS VReF R0 A A0 0hm | — CAH 04 AUG 2016
T2IN %
& R194 d NOT  POPULATED
UART_RX 12 | Cout 1K | SN65HVD1050D . 4 CON4
9 -
N. C. 2y roout 21 . . . .
15 WAS J6 in Design, but J4 in Servi
R12 ; GND FI XED TO REFLECT SERVI CE MANUAL.
o wAX3232 5 SESHLAEE M o CHANGE: J6 === J4
BHE e n oo v 13 1 <7 ] CAH 04 AUG 2016
o OAR B et 1O -
PG CeALTs To LK 5V TOLERANT |NPUTS EXCEPT PBO, PBL CON4
B2 A T80 U12
mIENRRIER
37 97
56| PAOIUORX PBO/USBOID/ULRX (55
FOASHCIR So-| PALUOTX PB1/USBOVBUS/ULTX g
FLASHCST 07| PA2ISSIOCLK PB2/12COSCL [55<
FOASAR 21| PA3/SSIOFSS PB3/I2COSDA [~135<
FOASH TX 42| PA4ISSIORX CANORX/PB4/AINI0 [3e—<K CANORX 2
FORSH WP Fe| PASISSIOTX CANOTX/PB5/AINIL [F-————>> CANO_TX 2
+3.3V 46
PA7
+3.3V R 8 1
90 2 JTAG_TCK ¥ = PCoITeK PDO/AINIS/SSILCLK [
e 2 JTAG_TMS & 5 PCLTMS PDI/AINL4/SSILFSS |5
con 2 JTAG_TDI = PC2/TDI PD2/AIN3/SSIIRX [
Uts O1uF 2 JTAG_TDO 36— PC3/TDO PD3J/AINL2/SSILTX 171
N s - 35| PCAIULRX/UIRTS PD4/AIN7 [~145
S| vee 32| PCS/IULTXIUICTS PDS/AING [~145—
R 32| pcsiGPioo PDBIAING 35— AUDIBLE_WARNING_CURRENT_FB 3
SCLK s PC7/GPIO1 PD7/AING ———
4 so 62
cs —1+ PEOAINS CANORX/PFOIMLPWMA4 |55
5| 3 VALVE,CURRENT,FBg PEL/AIN2 PFL/M1PWMS [—57
WP 3 HORN_CURRENT FE PE2/AIN1 PF2/M1PWM6 g2 >> ACT_CURRENT SET 6
3 ; PES/AINO CANOTX/PF3IMIPWM? (g7
— ¥ RST GND %v —y5-| PE4/AIN9/I2C2SCL PF4 |65
" IEDEUSIISOIC 7 SCRUB_ 2 CURRENT FB Pl 2C2SDA PF5
2. i 59
AT45DBOBID/SOIC_NA ANDWIDE 6 ACTUATOR CURRENT FB § PE6/AIN21 PF6 |25
5 SCRUB_I_CURRENT_FB PE7/AIN20 PF7
55 32
RoL 25 PGo PHO/MOPWMO [—57—
0K 23] PG1 PHLMOPWML |55 ACTUATOR_MOTOR_SPEED 6
25| PG2/M1PWMO PH2/IMOPWM |57 SCRUB_MOTOR_SPEED 5,7
21| PG3MIPWML PH3/IMOPWMS |55 ACTUATOR_MOTOR DIRECTION 6
25| PG4MIPWM2/UZRX PH4/MOPWM4 [—53—
76| PGS/MIPWM3/U2TX PHS/MOPWM5 |55
47 PG6 PHE/MOPWMS |51
PG7 PH7/MOPWM? DPMOTORS_ENBL 56,7
120 16
433V 433V +33V —I51 P PKO/SSISCLK/AINIG [—17
JTAG 55| Pl PK1/SSI3FSS/AINLY [ig
2 SOLUTION_TANK_EMPTY}p—— 2 | o) PK2ISSI3RX/AINLS (1o
—i57 P33 PK3/SSIZTX/AINLY 75
R SR25  SRag 128 | P4 PK4 77
100k < 100K 29| P35 PKS5 |75
+3.3V 130°| P PK 109 +3.3V 433V 433V
R BOARD REVISION BI T DECCDER
z . R /%}\4/—3 JTAG_TMS 2 3 VALVE_STROBE 98 1 eto R BT 2 1 0
JElB H Rio JTAG TCK 2 3 VALVE o6 PLL PML [~g7——— 0 o 0 o
7 RiT KITAGTTDO 2 3 HORN_STROBE 05| PL2 PM2 55— 11 Dlr\llgl 20 RV ¢ 0t FIRST RE-SPIN
o = D>ITAG_TDI 2 3 HORN PL3 PM3 [e—— DNI e 5 o 1 9
. 1uF 9 0 R70 04 85 1wk Sk Sik
3 AUDIBLE_WARNING_STROBE PL4 PM4 R
— 3 ~ AUDIBLE WARNING 103 | 84 PM5 REISTON BIT 0
N 20021121-00010CALF - 96 | PLS PMS5 g3 PM6 BOARD REVISION BIT 1
R58 95 | PLE/USBODP [ BORRD REVISION BIT 2
00K —= PL7/USBODM PM7 Ve
3 HORN STAT(S L proicANORX PPOIAINZ3 ot alks L LED
Pi 7 - JTAG_RTCK 162 CAN_TED
NO COWECT - +3.3V 3 VALVE_STATUS 0 pN1/CANOTX PP1/AIN22 ﬁz 555 LEDL G1
§ SRURTPIARES 119
1 PN3
3 AUDIBLE_WARNING_STATUS 73 PN4 veat - LED2 Y1 S GREEN LED
o8 o 7 "SCRUB_2_STATUS S ens 73 YELLOW LEI S LE> HEARTBEAT
o TP3 —6g | PN6 HIB P75—x CAN L
PN7 WAKE P=—8
0.1ul 8]
> 1 l A~~FBL T 20, D8
o RESET Q RST g wdamuin INTERNAL REFERENCE FOR LM3 PROCESSOR WAS 3,0V 2 SOLUTION_TANK_EMPTY_SW )
H 300 Ohms le X1_-1[]|ABLS-16.000MHZ-B2-T 92 VREFA+ Voo 30V 05%
MAXM DS1816-10 3.3v. RESET. o 0.01uF 93 8222 c126 LM4128
EN DRAIN $.54 +5V
T s S, DSI816R c19 c20 o 0.01uFEE
v
produces a 15omsec pul se. 18pF 18pF X xosct VREFA- [——vemmflewoo 125
49 1uF
voDCl s 1o
CORE VOLTAGE
s GNDX =1.2V+-10% vDDC2 126 SJZ.UF
6 5
+3.3V 75 | GND1 VDD1 7 33V
50| GND2 VDD2 55—
4| GND3 VDD3 g4
+3.3V R195 = GND4 VDD4 |55 ’
10K 67 | GNDS VDD5 766 Lns 111 FE117 45 c17 Lne Lza
- GNDE VDG 778 0.01uF= 0.01uF = 0.01uE= 0.01UET, -
u1 91 | GND7 VDD 794 UF o o
5 52| GND8 VDD8 o1
—=HA 8 v SDRESET_DRIVERS/ ~ 35,6,7 74| GNDY VDD 73
1 >2 OPEN 551 GND10 VDD10 (757
X—ANC & | DRAIN GND11 VDD11
38 37 300 Ohms
[ 7aLveicor GND12 VvbD12 FB2
N 10 7
GNDA TM4C123GH6PGEI VDDA o8
MJUST BE PLACED _klzz 107
CLCSE TO W3. 1uF 0.1uF
FB3
300 Ohms

WAS J3 in Design,

but J5

FI XED TO REFLECT SERVI CE MANUAL.

CHANGE: J3 --> J5
CAH 04 AUG 2016
V_BATT
[e)
J5
>
» =
CON10B

WAS J4 in Design,

MOLEX M NI-FIT SR

but J6

FI XED TO REFLECT SERVI CE MANUAL.

CHANGE: J4

CAH 04 AUG 2016

3 |
3 AUDIBLE_WARNING_LO

6 ACTUATOR_A
6 ACTUATOR_B

--> J6

36
3 FLYBACK
3 VALVE_LO

HORN_LO

¢

! +12V<t

CON16

10K\ SOLUTION_TANK_EMPTY 2

in Service Manual .

in Service Manual .

CASSODAY SCRUB MODULE
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2

2

+5V

R175
163 oK LINE W DTH
1uF 50 MLS.
du
Tog1 SHFLYBACK 23 Spar es +5V
TPg7 D15 o A
TP?S USIVB(l:‘:: 1P—RE74HCT74 DPVALVE_STATUS 2 L +5V 'j
5 VALVE 3 ) 2, ol2 R188 121 1A 400V A 162
_ +5V )
2 VALVE_STROBE 1Lk aop® =\ ®> VALVE_LO 2 A c130 +3.3V 1F
R183 [C168 R182L167 GND_CLR R139 M7 0.1uF R148 10K
10K T 10K ot 10K IRLR2908pbf
100pF 00p %7 2,3,5,6,7 RESET_DRIVERS/ E
150 13
21 45V R138 M . | LN
R140 8
5v ¥ . R181 3 2.5V_REF )
NS 04 ohms (SHUNT)
2512- SI'ZE
R13 6 1 WA
10K 7 Current-sense
RESET_DRIVERS/ ) + E%“ resistor routing -
b5 2 1 2o | TP48 See page 5.
356, © YT Mv339 N
L 6 R147 1K_|R16 11.5K
K A~ +5V
C155+|/  100pF +5V R151
AN 10K
SDVALVE_CURRENT FB 2 R129 R153
AS SHOMN = 2A CURRENT LIMT. 10K 10K
AWPLI FIER GAIN = 25.
2.5V _ref U31A14 40 T4HCT74
>> 25V _REF 3 VeC PRE
C137 R130 205 o
10K
0.1uF 31k o bt
GND_CLR
GND R152 7] 1
10K
R154
10K
45V +5V LI NE W DTH
LINE W DTH 50 MLS.
MLS. S>FLYBACK 2,3
R128 »>FLYBACK 2,3 R146 o
oK 141 10K D13 o
9 4
@ 1uF
TP44 PSS 1A 400V
TP42 v 1 1A 400V TP54 -2 4
1 74HCT74 S>HORN_STATUS 2 14 2Q 74HCT74 S>AUDIBLE_WARNING_STATUS 2 S>AUDIBLE_WARNING_LO 2
VCC PRE SPHORN_LO 2 VCC PRE
12 9 R186 121 2 5 R179 M5
HORN > D Q 2 AUDIBLE_WARNING D Q M5
u28B . oy M6 - 3 U28A 6 .y IRLR2908pbf
HORN_STROBE > eTET o2 IRLR2908pbf 2 AUDIBLE_WARNING_STROBE)) 9 CLK op
R126 10K R124 R164 10K GND_CLR
10K 10K 165 (C154 7| 1 R145
135 c153 10K
100pF
100pF 122 +5V 100pF 141 +5V _ R143 M
R123 M . 21 R144
R125 5 R180 10K R178
R12 10K 04 ohms (SHUNT) R13 04 ohms (SHUNT)
10K 2512- S| ZE 10K 2512: SI 2E
1 V\A‘Iall' l' ent - sense.
resistor routing - RESET DRIVERS/ Current-sense
14 See page 5. - 1 2 resistor routing -
See page 5.
1K | Ri6l 11.5K AS SHOWN = 5A CURRENT LIMT. ; 1K | Ri60 11.5K
AWPLI FIER GAIN = 10. 2.5V_REF TP51
C157+|(  100pF C156 +|(  100pF
TP53 |\ +5V |\
>>HORN_CURRENT FB 2 >>AUDIBLE_WARNING_CURRENT_FB 2
2.5V_ref C160 AS SHOMN = 2A CURRENT LIMT.
AWPLI FIER GAIN = 25.
0.1uF
ITitle
CASSODAY SCRUB MODULE
Size Document Number Rev
Custpm A
Q26012-002
Date: Thursday, August 04, 2016 3 of 7
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+12V Supply
J <
us3 =
disable 2 o 16 | LCBOOT1
V¢BATT SD E BST 1520E . L1 1 AVP CAPABILITY
- 3 |\ 14 o A
Vin | mss7smHiNOPB SW A7uH 12v
10 | ore |15 Cl42 == C139 == C158 —= C133
CINl CIN2 [sst D9 220uF | 1uF 1UF 1UF
0.01uF 1 13 50V
vce N — )~
B52100-13-F
100V 100V CBYPL 4 11
1uF SYNC % % % ouT
8 F O O O 6 +12v
r RAMP < o O FB RFB2
CRAMP1 ~ o o e g:‘,‘?‘gzgmﬁl?{g C183
470pF CCOMPL || 1200pF _RCOMPL s x p 24.3K R C185 == C106 == C170
SPECI FI CATI ONS: FEOMENED = b oo I 1uF 1uF 1uF 0.1uF
-- 1 NPUT VOLTAGE RANGE 20-55V
-~ MAXI MM QUTPUT CURRENT 1.0A RT1 RFB1
--SW TCH NG FREQUENCY 500KHz 10.7K ‘ 1K 1%
+12V +5V Suppl y D2 PAK
TP34 +5V TP26
U25 | M2937ESX-5.0/INOPB
l 3 0.25 AWP CAPABILITY
C121 INPUT OUTPUT Cc105

C132

1uF 0.1uF

[a] [a)]

T

C86

10uF 0.1uF 0.1uF 0.1uF
16V
CAPC201 5NE_,

+12V +3. 3V Suppl YV o eax

C119
C120

1uF 0.1uF

U23 | M2937ES-3.3INOPB
INPUT  OUTPUT |

[a)] [a]

13

FIDUCIAL/A

FIDUCIAL/A

FIDUCIAL/A

FIDUCIAL/A

FIDUCIAL/A

FIDUCIAL/A

+3.3V TP25

0.25 AVP CAPABI LI TY

C102
Cc88

10uF 0.1uF 0.1uF 0.1uF
16V
CAPC201 5NE_;

C148 C177 C134 C149
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF

3 =

C63 C78 C67 £49 JEl
470uF 10uF

16V 16V .1uF 0.1uF
CAPCZOl X145NE_A

D1 + Ci181 + C182 C180 + C179

1 2
3 4
> d WAS P2 in Design, but P1 in Service Mnual.
9 10 FI XED TO REFLECT SERVI CE MANUAL.
L 2 CHANGE: P2 --> P1
5] 16 CAH 04 AUG 2016 V_BATT
5MM STUD

SMAJ48A
1000uF 1000uF 1000uF 1000uF
50V 50V 50V 50V
- e e CAPACI TORS FROM 116 DESIGN
1 2 :::m HIZG1)<16 %
3 4 $.38 EACH AT DlGKEY @k pc
5 6
7 8
9 lo - - - -
., 2 WAS P1 in Design, but P2 in Service Mnual.
15 16 FI XED TO REFLECT SERVI CE MANUAL.
1 18 CHANGE: P1 --> P2
21 22 CAH 04 AUG 2016
23 24
25
6MM STUD
+3.3V
A
11 _ _ _ _ _ _ _ _ _ _
C22| C51| C37| C13| Cl6| C34| C87| C66| Cl14 C99| Cs81
1uF -
GRM188R61E105KA12I5[ T T T T T T T T T
7 8- 8- 8- P 8- 8-
C24| C27| Cl1 CSOl C48| C83 Clli
0.022uF
C1005X7R1E223K T T T T T T T
6 8- 8- 8- P 8-
Cl1| Ci1o0| Ci4 Clli C109 C61
6800pF -
C1005X7R1H682K T T T T T
11 _ _ _ _ _ _ _ _ _
C15| C36| C55 Clli C97| C33| C26| C76 CSZl CSOl cmi
2200pF
C1005X7R1H222K T T T T T T T T T T T

BYPASSI NG
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I 4 I 3 | 2 [ 1
+5V
+5V
+5V >> DISABLE_SCRUBL 7
ra2 av Mosfet Driver And Half Bridge
100K
14 1 <
R43 AApL00K 9
23567 RESET_DRIVERS/ ) VWA g  DISABLE_SCRUB\ 2 c9 D3 V_BATT
> ToF Py o)
26,7 MOTORS_ENBL ) R4 100K 10, USC 1uF S1MB
7] SN74HCTO8D LINE W DT c159 | ci84
R45 + C44 500 MLs. 1uF 0.1uF
EE 100K 100pF U148 85 100v | 100V
el +5V - == 0.47uF P60 | |
s 3B 1 Q4
P10 Z  HB g R189 s p pLL 1T Res3206
HI HO =W 9= v ok som
14 15
HS
12
11 R41 121 EN I Lo 4 c176
TP11 13| usD 0.033uF P47
) ] LINE W DTH
=T SN74HCT08D 7 SCRUB_DR_DELAY ) DEL 2 500 M LS. SCRUB_MOTOR_1_LOW
R40 E SCRUB_MOTOR_1_LOW 2
49.9K HIP4082IBZ,
P40 R135 D7 load is pulled highin
f | Q2 18 SMAJ48A’ case of overcurrent or
) timeout. - other side of
P e Rllev"v’\v"l'l IRFS3206 | oad MUST be connected to
1 >> SCRUB_1_STATUS 2 g J_ VBatt.
c129 C146
R46 0.033uF 2200pF
Retlri ble Cne Shot w Reset¢ =
ri erabl e e [0} se
99 —TTETTSTT < d'
5V R A 1 T S T AR 500 MLs.
R4
143K
1%
+5V
TIMEQUT IS 650uS A
5V Current Sense 50mvV/ Amp
30 10.1uF
R23 s AL00K R73 App 249K C60
23567 RESET_DRIVERS/ 14 % o Mg OAuF
4 R97 768
P2 usB 6 _R7 121 2o Q 0.1uF 1% TP21 P23
5 1B —|4a
27 SCRUB_MOTOR_SPEED ) SAAHCTOSD A -Q R108 .35V OFFSET PLUS
cs8 7 3 z SondiTonup Yo' bl 58! "t al ow 1 50my_PER AMP. R95
100pF R8 R37 CR_© 2m om o end ok cond tiane DPSCRUB_1_CURRENT_FB 2
100K 100K 74HC423D RC = 10uS
© P30 +-20% c77
0.01uF
Put TP close to N
resistor R88 AAA,_49.9K
+5v C75 1| 33pF
R39 A DNI 5% coG
121 | P24 2.29V
53 C54 »
SCRUB_OVERCURRENT_THRES 7
u $.37 Overcurrent Conpar at or
OLUFl /- 19% MAX ]
R99 M
u1g J -
1 5 R100 +
IN ouT 9.1 +5V
TPS73101 A
ass s " P17 i circuit s |about C52 110.1uF R55
oK EN 2 FB o - 10K TP12
o
1% °
N R54 s\ p 200 5 ur
4
3| LMws31/SO
c89 B
GND 0.1uF
+5V
Current-sense resistor routing
Y must be handl ed thusly:
R53 Route to center of pad.
R10 10K Do not change |ayers.
10K RO7
14
1
U5A 3 R103]
2| SN74HC}08D
R9
10K
Chal

ngel og
(visible in digital form:

SCRUB MOTCR 1
HALF BRI DGE

[Title
CASSODAY SCRUB BOARD
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2

ACTUATOR_MOTOR_DIRECTION >

2

ACTUATOR_MOTOR_SPEED

23567

TP36

R118
100K

RESET_DRIVERS/

121

Mosf et Ig iver

And Hal f

Bri dge

Mosf et Dr iver And Half Bridge
A

A
+5V Ji V_BATT V_BATT
+5V +5V 1
usc C165 [o3ES D10 E .
9 1uF SIMB E X c172 | C169 C152 SIMB Eg C186 | C166
8directionBNOIASY @ 1uF 0.1uF 1F 23 1uF 0.1uF
10 R156 23 100v | 100V R159 Yo 100V | 100V
MM74HC132M 1K clea 4e 1K c161 35
~ =8 ~
5vPrecisionRefACT us2a = == 0.47uF - U328 - = 0.47uF
8 = M3 8 = M4
SN74HCTO8D bs g e RF3205S bis 3 RF3205S
14 10 R155
HI Ho P49 Hi
3 R113 121 directionANotB5V TP50
11 loadStatelnA_ 4 13 C150 LINE WDTH T 3
13 ] Lo 0033\1? 100 MLS. N , L LINE WDTH T
121 Rdejayset 5 8 ACTUATOR_A Rdelayset 5 8 100 MLS.
MM74HC132M DEL > R137 DEL >
HIP4082IBZ M1 D5 HIP4082IBZ R142 D4
R157 I\RFa205s SMAJ48A RF32055 18 SMAJ48A
49.9K e -
5V - c140
+ c144 2200pF c151
L - 0.033uF 2200pF
=, TP14
-
23567 RESET_DRIVERS/ >>¢\N\/‘MD UsA 3 T enableSvLogic_
65 AAaLOOK 2 ul
257 MOTORS_ENBL > LINE WDTH
R85 | MM74HC132M R66 100 MLS.
100K 121 TTRE WO
. 73 100 MLS.
100pF
5vPrecisionRefACT
L _TR9
w5y Current Sense 250nV/ Amp
+5V
R13 Pf
oo R0 Amplifier
1%
92 | co
TIMEQUT 1S 650uS +5V 1F== 0.1uF P29
©| P38 o Bas circuitry 1ifts the 0A
i a0 PaadPonm Ccond 1/ ons, “ang”
U7A RLLTS ke T e 5k 0 0.35V OFFSET_PLUS
> Gm  comarator’s inpu range. 1 X 250nV PER AMP. 1
14 RXCX 8
X > |13 D> ACTUATOR_CURRENT FB 2
2 Q P37 ces
B —la R110, 1K 1% 0.01uF
A 5Q
E— z 1
TR & Retriggerable One Shot w Reset urrent “eense
R62 On tinme is 630us, nominal, >500us worst case. YSZSI stor goutlng -
e page
100K S 100K . Tov
b uze
3 N 5yPrecisiongefACT |
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