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0Q25056-SCH reviM
M17 SIDE SWEEP BOARD

Rev E - Major CHANGES from Design review.
Precharge to use micro to control.

Rev F - References cleaned up for LAYOUT

Rev G - DIODE added to Pre charge.
changed resistors from 0402 to 0603
changed HIGH current FETs to LOW current FETs
changed JTAG port to smaller version
added a NON-POP cap for possible filtering for Vac Fan
added 2 NON-POP resistors for possible Increase in discharge time of BULK CAPS

Rev H - Changed Precharge flyback diode connection to Precharge in.

Rev J - Changed Op-Amps for Vac fan circuits from OPA2727 to LM358D.

OPA2727 were having latch-up issues due to ESD coming from FAN. s
_
Rev K - Convert to Altium Q25056.PCB_reve

Cleaned up excessive text notes, removed notes can be found in changelog in SVN
Change CAN chip to CAN FD part
Add bidirectional TVS diode to PRECHARGE IN at J4
Add output protections to Dust Vac 1 & 2 and Dry Vac circults
Changes summary:
+C205, C206, C207, C208, C209, C210, C211, C212, C213, C214
+D25, D26, D28, D29, D30
+R238, R249, R250, R251, R252, R253, R254
-C198, CIN3, CIN4

Q30073-002

Rev L - Depop & repop components that were missed when converting from OrCAD to Altium for rev K:
Change U4 from Q19064-005 to Q19064-021
Depop C79,C87,C88,C98,C103,C117,C124,C146
Depop C99,C138,C153,C180
Depop C168,C186,C204
Depop R247,R248
Populate R30
Change R238 from Q10012-490 to Q10015-490

01 - Cover Page.SchDo«

Rev M - Corrected R253 population for SN65HVD vs TJA CAN transceiver variants Rev il
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VDD_5p0V VDD_3p3V
T SPI0O VDD_3p3V
VDD_5p0V Cc28
Lo FLASH L oo
20.5K
o e D22 — 10K . U2 . <__7
- SPI0_FLASH FRAM TX
[ WRAP_ENGAGE_SW N { WRAP_ENGAGE_MICRO APP_NOTE. ] ) m sI vce
S1MB e Thermal issues with clocking/pwm at hot RS232 RX 37 A0 om0 97 h oK 0K SPI0 FLASH FRAM CLK 2 SELR
0.1uF RS232 TX 38 PAL PB1 98 9% S0 8 SPI0 FLASH FRAM RX
: SPI0_FLASH FRAM CLK 39 | o2 pe2 |29 X ELASH nCS 4 IS T
FLASH nCS 40 - 8 100 X
SPI0_FLASH FRAM RX 41 - e 136 CAN_RX FLASH nWP 5 WP
C44 SPI0_FLASH FRAM TX 42 g M 135 CAN TX
100pF FLASH nWP. 45 | r6 VBATT_REF NRESET. 3 RST GND 7
R14 46 - @52V 2.53V to micro
> @36V 1.75V to micro AT45DB081E/SU
JTAG TCK 118 1 @31.5V 1.53V to micro
CAN COMMUNICATIONS o 15 A
_— =1 PCUTMS PD1 PRECHARGE_VALUE |
JTAG TDI 116 3 SOFTWARE SETTABLE
PC2/TDI PD2 NTC_AMBIENT |
i JTAG T0O 115 1 pcampo pp3 |2 NTC_BUCK -
o 36 41
12V Going out the CAN J1-4 powers the User Interface Module g e PD4 =75
W PC5 PD5 73
VDD_5p0V VDD_3p3V S P PDS a4
C206 HEARTBEAT LED o it Po7
[ LEFT_BRUSH_CURRENT_SENSE 21 peo RO o2 RIGHT_SWEEP_ACT_PWM
100nE LR252 C202 | RIGHT_BRUSH_CURRENT_SENSE 3 PE1 PF1 64 DUST1_VAC_ON_PWM
16V 3;0 0.047uF \ LEFT_SWEEP_ACT_CURRENT_SENSE > PE2 PF2 5 DUST2 VAC_ON_PWM
U6 ) 50V \ RIGHT_SWEEP_ACT_CURRENT_SENSE 139 PE3 PF3 61 WRAP_VAC _ON_PWM
vee 140 s s 60 ENABLE_PRECHARGE
1 7 caN p_ == W PES PFS 59 SPI0_FLASH FRAM TX
R253 CANTX—4 XD CANHI f— : CAN_H W PE6 PF6 22 CLOSE_RELAY
== OA#' RO cANLo AR G L LED1_G2 GREEN LED | = PFY ERECLIZRCEIERROR SPI0_FLASH FRAM_CLK
- HEARTBEAT
8 1 o8 vio |2 o — ~ = N [FIRE_INDICATOR MICRO gi PGO PHO gf DUSTL VAC FREQUENCY SENSE |
DNJ GND 25 [ WRAP_ENGAGE_MICRO =3 PeL PHL o ‘ FLASH nCS
o <——=— PG2 PH2 DUST2_ VAC_FREQUENCY_SENSE
R246 | TIAL462ATIOZ SR EELY LEFT_BRUSH_PWM 2 pes pHa 21— ELASH nwP
% 1K LEFT_SWEEP_ACT_PWM ) PG4 PH4 >3 WRAP_VAC_FREQUENCY_SENSE ]
RIGHT_BRUSH_PWM 25| o PH5 25— Lasar
™ — < Pes PHe 52—
v >é——— pPG7 PH? ——X
R27 120 6
s e [
122 8
55 P2 PK2 5
| P PK3 [—Er—
leg PI4 PK4 [—7TX
LEp2_ v1 W YELLOW LED IS E N NI 0] P° PKS 35S
— N CAN — . Hlso PJ6 PK6 Hlog
N [ RT_BRUSH_STATU PI7 PK7 = DNI DNI VDD_3p3V
108 89
W PLO PMO W I
LEFT_SWEEP_ACT_DISABLE i 06 PL1 PM1 W R3
VDD_3p3V LEFT_SWEEP_ACT DIR ; 05 | P2 PM2 =gz DNI DNI BOARD REVISION BIT DECODER:
RS-232 SERIAL PORT 3 | LEFT SWESP ACT STATUS e g N s FevIsion 1T o<t
03] P+ PM4 H84 BRD REV BITO REV 0 0 0 0 MULE BOARD
. 1 REV 1 0 0 1 P1.5 BOARD
NI U1 Keep FB3 close to *RST RIGHT_SWEEP_ACT DISABLE} %6 PL5 PM5 83 TS | e o q 5 S
VDD_3p3V c19 R1 RIGHT_SWEEP_ACT DIR 95 PL6 PM6 52 SRD REV BIT2 REV 3 o 1 1
4 8 1K FB1 [RIGHT_SWEEP_ACT_STATUS PL7 PM7
1uF 0.1uF > 1y 13S34u 81 31 HEARTBEAT LED
Bl 32 el 300 O Cl6 S0 P\ PP0 7132 canieo
> ms HZO PNL PP1 (o
e — X a ) 10nF T P2 PP2
2 DSI816R oI 77
I DN 3 W PN4 VBAT [——X
il DNI J H& e HIB 22—
RS232 TX 68 72
e X >é&——— PN7 WAKE P——
CON3
NRESET_Micro 90 RST
RS232 RX X1 QZPCBRST-16MHZ VREFA+ 8
92
I I 93| 0sco
_T_ cs _T_ c7 0scC1L
18pF 18pF 76 9
P P R Xoscu URELs CORE VOLTAGE
X0SCO Z1.2V+-10%
N\ VEBE 49 VDDC
75 1 Gnpx vDDC2 [ 126 T VDD_3p3V l
Zg GND1 VDD1 g a : : : : : : : g 53'5
u
30| e vooe 29 l c61 l c60 | cs9 l c38 l c31 l c24 l c14
44 | \pa vopa 43 1uF 0.1uF I~ 0.1uF I 0.1uF 7~ 0.1uF == 10nF =~ 10nF
57 56
= oNDs VDD5 (o
5| GNDs VDDs (—
GND7 VDD7
VDD_3p3V VDD_3p3V VDD_3p3V VDD_3p3V 1321 5D YBBE %‘1 - VDD_5p0V 3.0V Reference for A/D
14 i Voo [ 113 300 Oh sov 0%
JTAG R11 R9 R2 gg GND11 VDD11 ig;‘ e me 1 LM4128 5
100K 100K 100K GND12 VDD12 »—=— NC VREF
Jl
1 2 RE_\\p2L4 e s 10 1 enoa vooa [ /00 Hwvn 2
3 4 R8 27.4 JTAG TCK l l ENBL O
—_— C5 5 6 R10 m27.4 JTAG TDO ©ils Cx c67 U9 —Eefup 10:26__
0.1uF 7 8 R12 \NA27.4 374G 1ol 1uF 0.1uF anra el ~ T T
9 10 R15 27.4 nRESET T
AN\ o B2
20021121-00010CA4LF 37 LYY Y \_ChDA ¢ c
R7 10nF 300 Ohms
N4 100K N From Volga Wet
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VDD_5p0V
VDD_5p0V
e LT BRUSH_STATUS »
R204 P20 A
10K s { FLYBACK |
- U39A DNI ” FLYBACK
1 vee 3 DNI SK310A-TP
) )
LEFT_BRUSH_PWM a0 EA LEFT_BRUSH_LOAD |
R214 [ 7aHCo8-HCT-TT! U39B
10K ] 4
UssA__ 6 R226 /; M2
\/ 1ina o o2 5 WA ||.4 IRLR2908pbf
21g S nQp* I
T > 74HCO08-HCT-TTL 121
C162| O1uF 14 | - A R222
?522 iff ANN—4 151 ric 5 KEEP AND and SWITCH CLOSE 10K
143K 3 = WV
nCLR ©
ussc 74HCT423 1K
9 74V1G0O8STR
8 5A
10
? v R187 U44A” Rez4
74HCO8-HCT-TTL ab , DN . | -] 3 A
DNI . L-1N- AN . EA
nRESET CY e L ® OPA2727 N CK
<
Keep sense
LMV33 wires on
A4 same layer.
R225 R226
DNI DNI
27m 27m
C197, 220pF
VDD_5p0V B s _
Sdg 43¥A le vV 19S440
’ ’ ’ 147K 5A
C185 lcug lcno lcmg lClSA lcns
= 100uF 10uF 1uF 0.1uF DNI
6.3V g = =l 0.1uF 0.1uF
u41
i e § R203
N 39.2K
VDD 500V TPS73101
2 S1en 2 rB 4
, © _ R235  _
l l ~ § R213 vV _NIVO A —T NIVO
1 c190 ci181 C167 36.5K 28.7K
T 22nF 6.8nF 2.2nF
§ RG4
"4 K
_ Connect to line
NOTES on Plan-B Resistors - before going to vial
RF @ 28.7K
Ro @ 147K
0OA = 0.502V to Micro
SPARE 5.02A = 2.50V to Micro
R234 v
UEER LEFT_BRUSH_CURRENT SENSE | VWA
9 PLACE CAP CLOSE TO MICRO
0 EA Q :& ci96 121
R186 nQ 100nF
10K ?;ES R211 C B ? c 16V
WV RIC A/D filtering
N 143K M| e
FRESED 74HCT423
VDD_5p0V
U39D
§ R221
10K
R219 74HC08-HCT-TTL
10K R188 DNI
10K
§ R220
10K
R209
10K v
DNI
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6 7 8
VDD_5p0V VDD_5p0V
RT_BRUSH_STATUS>
R127 10K 5A 5
. U24A DNI ” FLYBACK>
1 vee 3 DNI SK310A-TP
RIGHT_BRUSH_PWM 2 oND RIGHT_BRUSH_LOAD |
R148 | 74HC08-HCT-TTL U24B 5A
10K ] 4
u2sA__ 6 RISU /; M1
N 21 A QO Q 4113 5 Y IH} IRLR2908pbf
B € mQ |- —
74HCO8-HCT-TTL 11
C109;,.01uF 14 R164
R125 R149 W 5] S RLCO R
10K 10K o X 0 A KEEP AND and SWITCH CLOSE
nCLR ©
uzac 74HCT423 1K
9 874V1GOBSTR 5A
10
74HCO8-HCT-TTL © ungw R166
v22 pii  R105 L8 AN
DI . PR MWV : ;
NRESET w e L 1K 0PA2727 TN LK
< Keep sense
o wires on
S same layer.
DN DN R168 Rue7
27m 27m
C152, 220pF
VDD_5p0V . R146
T 719S
AN \4 340
’ 147K cA
C108 lc137 lc122 J9123 lc145 lc147
—— 100uF
6.3V oy s AuF AuF 0.1uF DNI
u27
L our LS § R126
\ 39.2K
VDD 550V TPS73101
2k S1en 2 rB 4
1] R173
N § R147 vV NIVO AN —E NIV
| ca c118 C140 36.5K
T 22nF 6.8nF 2.2nF 28.7K
N § RG3
\/ 1K
) Connect to line
NOTES on Plan-B Resistors - before going to vial!
UFER Rf @ 28.7K
o 5 Ro @ 147K
o (R O 0A = 0.502V to Micro
R104 R103 6 5.02A = 2.50V to Micro R172
10K R145  — DM ———— C
10K AN RIC RIGHT BRUSH_CURRENT_SENSE } VWA
?& 143K 1 PLACE CAP CLOSE TO MICRO
nCLR c150 121
74HCT423 100nF
16V
A/D filtering
NRESE
VDD_5p0V
Connect to line
before going to vial
R162
§ 10K U24D
R160 v
10K
74HCO08-HCT-TTL
DNI
OPA2727 § R161 R106
10K 10K
R143
10K v
DNI
04 - RIGHT BRUSH LSDPWM.SchDoc|
Rev Title
PROPRIETARY INFORMATION M
M17 LIGHTNING: SIDE SWEEP
[THE INFORMATION IN THIS DOCUMENT . Size:
IS PROPERTY OF TENNANT COMPANY.
|S PROPERTY OF TENNANT COM! D INPUT/OUTPUT PROTECTION UPDATE
PEMAND AND MAY NOT BE .
REPRODUCED OR DISCLOSED TO Document Number Engineer
OTHERS WITHOUT WRITTEN Q25056-SCH A. SMITH
PERMISSION OF TENNANT COMPANY
Date:  12/22/2025 Sheet 4  of 10
1 2 3 4 5 6 7 8




VDD_5p0V
C113 C154 l0134 ngoe cni 0134_
—— 100uF =/
63V oy > AF 0du 0.1u
20%
VDD_5p0V
- E lClSS SWEEI BOI \I zD I I BI z I DGE
—— 22nF —— 6.8nF 2.2nF
|
VDD_12V op D13
T N Copper width to handle 10A SeCO”diP’fRe'ay Copper width to handle 10A
VDD _5p0V l . .
R176 10K cl1a1 SK310A-TP
10uF Cgs of 33nF not Populated. This is used to C115
VDD___5DOV E??—gﬁ?tﬁl:lirdszit_:t ) D) Gt Gy @ T 1uF Cll4 load is pulled high in case of
VDD 5p0V So since capacitance increases, for a constant current, 100v 100V m_/ercurrent or timeout. - other
T slew rate increases. 0.1uF side of load MUST be
b connected to V_36_Relay
VDD_5p0V = R142
R163 10K vce 100K /I: Q12
3 DNI o RlSZ\N\/\l'l | | ) IRLR2908pbf
| 2 AN U26A - cC132 T %
LEFT_SWEEP_ACT DISABLE 8
GND 121 VDD_5p0V DIS § e |9 470nF oA 2
7 10 _
74HCO8-HCT-TTL HI HO =7 | Copper width to handle 10A
1 R180 HS 10A 10A
3 A B 4 Lo |13 [ LEFT_SWEEP_ACT_LOAD1
2
VDD_5p0v 121 D1 5| oy 8 HIP4082 and IRFS3206 Switches R183 VI VDD_12vp
SN74HCT00D 2082 To be as close as possible. on 18 D16
0 us3 R130 © R117 AAALL ﬁr:} IRLR2908pbf 5A C107 D12 SK310A-TP
49.9K T | — SMAJ45A ”
4 2A R115 10uF
o c161 100K
R174 oD 2.2nF 09
VDD_5pov L o C116 . IRLR2908,
> pbf
R177 10K LOK #  dSeer 2A U268 = 470nF ':
8
VDD_5p0V/ DIS g s 2 DNI }
2 1 i Copper width to handle 10A
Us2C a HO 12 R101 \AALL | pp
B g Usze 9 13a RIZ 3 " [ LEFT SWEEP ACT LOAD2
U30A 4 8 3 14 ‘
a R179 A . DNI — A 7 o 3y AN LI LO
\ DNI nA O Q [ LEFT_SWEEP_ACT_STATUS 2y 3B o
6 AN 2 B (>) nQ %t% 5 2B _ 121 Del-1 5) DEL 2
[LEFT_SWEEP_ACT_PWM 2 VI, B SN74HCT00D NOTES on Plan-B Resistors -
121 _5p C135,.01uF COG 14 Q10
R132 l—||715 @ SN74HCTOOD Rf @ 14K | Lupaos2 PN HE L] ||_
Ri7g 7AHCOB-HCT-TTL " RC Ro @ 75K VW= ? |I-|:} IRLR2508pbf
10K 3] clr o OA = 0.493V to Micro \_
9.91A = 2.50V to Micro DNI
74HCTA23 R
AN { LEFT_SWEEP_ACT_CURRENT_SENSE l
VDD_SpOV PLACE CAP CLOSE TO MICRO
R138 10K U31C — 121 C125 i
A 9 NI VDD_5p0V 100nF Copper width to handle 10A
8 A VDD_5p0V VDD_5p0V 16V
10
[LEFT_SWEEP_ACT DIR / 121 R136 ¢ U20a%° A/D Filtering
74HCO8-HCT-TTL 10K s pfi  R165 W3 RILSMALK
o 1 Keep sense
DNI N WV
4 @ 1K 2 Keep sense wires on
U31D 1 OPA2727 wireshon
- R137 tmvase T | same layer.
NRESET 1 DNI < same |aye|—_
13 M\ ~ R112 R111
121 NI 27m 27m
74HCO8-HCT-TTL - R116 =
_\0/_ GdZ 434N AN\ vV 18S440
75K
C126| 220pF )
DNI I Copper width to handle 10A
VDD_5p0V u2s VDD_5p0V
LT e |LE § R120
39.2K
TPS73101
e on,_spv SPARE 3
5 1.2V DN U30B T .
b § Eelzi RLL9 10A 2 nA Q j? U32D 5 Ros
T LYNIYD i ENIYD B nQ 12 [ Bl
R135 R175 6 11 6 10K
10K Mt o\ — C 8 4y
14K RG2 ) RIC 4B
N 1K 10K 11 cLr R140 SN74HCTOOD § R
10K 10K
74HCT423 R139 o
R133 10K
i 10K
Connect to line 0K N
before going to vial o
i
d
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VDD_5p0V
c86 €100 lcso J§94 lcge lcsz
—— 100uF =
6.3V 10uF 1uF 1uF 0.1uF 0.1uF
20%
VDD_5p0V
c1o1 co7 lcgl
- 22nF —— 6.8nF 2.2nF
|
VDD_12V  2p D10
T N Copper width to handle 10A Sec"”diP’—Re'aV Copper width to handle 10A
€92 l SK310A-TP
VDD_5p0V 10uF C84
R86 10K VDD_5poV 1uF c83
100V 100V
VDD_5p0V 0.1uF
< load is pulled high in case of
VDD 5POV ol R78 08 overcurrent or timeout. - other
= R81 % /|: side of load MUST be
R82 10K vee 100K u1aa S R79 \N\/‘l'l ||.4 IRLR2908pbf connected to V_36_Relay
3 A e — c93 T %
a 2 8
RIGHT_SWEEP_ACT_DISABLE oD - VDD_5p0V bis g 9 MELPYN DNI B}
71 l:‘g 0 Copper width to handle 10A
74HCO8-HCT-TTL R90 Hs i .
1 10A 10A
DNI 4 13 ¢ { RIGHT_SWEEP_ACT_LOAD1
2 AN LI LO
VDD_5p0v 121 5| ppL 8 HIP4082 and IRFS3206 Switches ROL BA VDD_5p0v VoDV,
ol-4 e To be as close as possible. o 18 2Ll
. ;0 u18 R67 © R60 pLL - /Ii} IRLR2008pbY SMAJ45A cs1l D9 SK310A-TP
49.9K
4 2A \f c102 R59 % 10uF Pl
2 DNI 2.2nF 100K
GND /; Q5
R84 ok ®|  1G08_HCT L oA u14g S GH L R4 kL t IH} IRLR2908pbY
8 o 470nF M
VDD_5p0V DIs 3 1 DNI i
VDD_5p0V 2 > HB =& oA Copper width to handle 10A
R87 10K Llzie HI HO 15 Ji 10A 10A
U178 R66 HS
© 9 I
UL6B ULSA a 3A . DNI o 1 { RIGHT_SWEEP_ACT_LOAD2
7 R89 ; - DNI — 5 e 3y AN LI Lo
DNI nA O Q [RIGHT_SWEEP_ACT_STATUS 2y 3B 2
6 A 21g 9 ot Bl 121 Det4 I
5 NOTES
[ RIGHT _SWEEP_ACT PWM J - VDD_5p0V N Ip— SN74HCTOOD o
T D SVER 1—||—15 € SN74HCTOOD Rf @ 14K T - 11 5
R88 74HCO8-HCT-TTL RAS RC Ro @ 75K DAL ' IH} IRLR2908pbY
e 3| cr 2 0A = 0.493V to Micro 2A \'j
Ao rRe2 9.91A = 2.50V to Micro DNI
VDD_5p0V ® VDD_5p0V ‘ 1
= R = AN {RIGHT_SWEEP_ACT_CURRENT_SENSE
PLACE CAP CLOSE TO MICRO
u16C R8O 121 cag _
9 DNI VDD 500V VDD 500V iog/nF Keep sense Copper width to handle 10A
. \ ™ § R72 5p _5p g wires on
[RIGHT_SWEEP_ACT_DIR / 121 10K o u19 U12A°;|7/ A/D Filtering same layer.
3 R58
74HCO8-HCT-TTL DI + AN
DNI . 3 b3 AN 1 5 Keep sense
0T W L vt = wires on
U16D R73 LMV331 - same layer.
NRESET 12 \ 1 DNI
13 MV ~
121 _ R61 =
74HCO8-HCT-TTL Sdz_43MA AM—Y 395340
75K DNI R56 57
C90 H220pF 27m 27m VDD_5p0V
DNI VDD_5p0V
VDD_5p0V T
_T_p . u13 . - ugsa . V17D SPARE § R53
IN  OouT § 0] A Q - DNI 10K
39.2K B nQ AA R51
TPS73101 a7 ol
SIen 2 rB 2 Rz W B l¢ 18 48 2
2 1.2V 10K R70 K L 1 ric R76 6
N § R65 o 10A 10K S 10K SHAheAoD OPA2727 10K
36.5K R63 R75
_ _ 74HCT423 10K § R52
Y NIV9 AN g NIVO R69 10K
10K R49
A4 14K =@
1K 10K N/
DI
Connect to line
before going to vial
Copper width to handle 10A

N
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DUST 1VAC CONTROL & CURRENT MONITOR

VbR,V c176
|1
l 11
C174 C194 c183 VDD_5p0V
——1000F T o . T 0.1uF CHANGED FROM OPA2727 to LM358D VDD_5p0V VDD_5p0V
6.3V .
e Due to ESD weakness of 0P2727 VIRIRL EEY
R230 VDD 12V CAH 24 AUG 2016 B R131
10K N R156 VDD_5p0V ok
- BAV199LT1G - -
N R198 R205 43A
VDD 5p0V Rezs Bt ot D28 To Motor From Motor Uz
- [ DUSTL_VAC_ON_PWM AN AN 1 R249 DNI ‘ R171 3 3 e
10K - - S Py [DUSTL VAC_VOLTAGE_CONTROL [ DUSTL VAC VOLT CNTRL_SIGNAL OM—9 : INS 4 DNI
[
R 358D a0 A LT —chu 1K Z& ng e q } ’ [DUSTL VAC_FREQUENCY_SENSE
c193 c189 ciss EAEO8D 1uF 0.1uF INETTvaas
10K <« 1'00}{/ - 2.2nF =]
- - .2n|
22nF 6.8nF 2.2nF o
R233 :;
VDD_5p0V
10K : :; v
v v DNt R207
DNI ;\évl\’K R155 301K
: R170
R206 10K Wy
10K
DNI
VDD_5p0V I
N R169
10K DNI
C149 c151 165
—— 100uF =
6.3V 1uF 1uF ) O
20%
VDD_5p0V
C158 c164 l C159
- 22nF —— 6.8nF 2.2nF

DUST 2VAC CONTROL & CURRENT MONITOR

Cl44
|1
LI
VDD_5p0V
T 0.1uF
CHANGED FROM OPA2727 to LM358D VDD_5p0V VBB EY VDD_5p0V
Due to ESD weakness of 0OP2727
R194 VDD_12V R181
10K T CAH 24 AUG 2016 D17 RIS VDD _5p0V 2K
R182 R151 R157 o BAV199LTIG © 2K u:-
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POWER SUPPLIES & CONNECTORS

12V oV
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	U12-1


	NetC93_1
	Pins
	C93-1
	C98-1
	D11-C
	Q7-D
	Q8-S
	R91-2
	U14-11

	Ports
	NetC93_1


	NetC93_2
	Pins
	C93-2
	D10-C
	U14-9


	NetC95_1
	Pins
	C95-1
	U15-14


	NetC95_2
	Pins
	C95-2
	R68-2
	U15-15


	NetC98_2
	Pins
	C98-2
	Q8-G
	R79-2


	NetC99_1
	Pins
	C99-1
	U15-6


	NetC99_2
	Pins
	C99-2
	R85-2
	U15-7


	NetC102_1
	Pins
	C102-1
	R91-1


	NetR49_1
	Pins
	R49-1
	U12-7


	NetR49_2
	Pins
	R49-2
	R50-1
	U12-6


	NetR51_1
	Pins
	R51-1
	U12-5


	NetR51_2
	Pins
	R51-2
	R52-1
	R53-2


	NetR54_1
	Pins
	R54-1
	U14-16


	NetR55_1
	Pins
	R55-1
	U14-14


	NetR58_1
	Pins
	R58-1
	R61-1
	TP11-1
	U12-3


	NetR59_1
	Pins
	R59-1
	U14-2


	NetR60_1
	Pins
	R60-1
	U14-13


	NetR61_2
	Pins
	R61-2
	R64-1
	TP20-1
	U13-5
	U19-1


	NetR64_2
	Pins
	R64-2
	R65-2
	U13-4


	NetR66_1
	Pins
	R66-1
	U17-8


	NetR66_2
	Pins
	R66-2
	TP12-1
	U14-3


	NetR69_2
	Pins
	R69-2
	U15-11


	NetR70_2
	Pins
	R70-2
	U15-10


	NetR71_2
	Pins
	R71-2
	U15-9


	NetR72_1
	Pins
	R72-1
	TP14-1
	U16-13
	U19-4


	NetR73_1
	Pins
	R73-1
	U16-11


	NetR73_2
	Pins
	R73-2
	TP13-1
	U15-3


	NetR74_2
	Pins
	R74-2
	U16-9


	NetR75_2
	Pins
	R75-2
	U17-13


	NetR76_2
	Pins
	R76-2
	U17-12


	NetR77_1
	Pins
	R77-1
	U17-11


	NetR78_1
	Pins
	R78-1
	U14-7


	NetR79_1
	Pins
	R79-1
	U14-10


	NetR80_1
	Pins
	R80-1
	U16-8


	NetR80_2
	Pins
	R80-2
	TP16-1
	U17-2
	U17-4
	U17-5


	NetR81_1
	Pins
	R81-1
	U16-3


	NetR81_2
	Pins
	R81-2
	TP15-1
	U14-8


	NetR82_2
	Pins
	R82-2
	U16-2

	Ports
	NetR82_2


	NetR83_1
	Pins
	R83-1
	TP17-1
	U19-3


	NetR84_2
	Pins
	R84-2
	U15-1


	NetR86_2
	Pins
	R86-2
	U16-1


	NetR87_2
	Pins
	R87-2
	U16-4


	NetR88_1
	Pins
	R88-1
	U16-5

	Ports
	NetR88_1


	NetR89_1
	Pins
	R89-1
	U16-6


	NetR89_2
	Pins
	R89-2
	TP18-1
	U15-2
	U18-1


	NetR90_1
	Pins
	R90-1
	U17-3


	NetR90_2
	Pins
	R90-2
	TP19-1
	U14-4


	NetTP22_1
	Pins
	TP22-1
	U15-13
	U18-2

	Ports
	NetTP22_1


	NetU12_4
	Pins
	U12-4


	NetU12_8
	Pins
	U12-8


	NetU15_4
	Pins
	U15-4


	NetU15_5
	Pins
	U15-5


	NetU15_12
	Pins
	U15-12


	NetU16_10
	Pins
	U16-10

	Ports
	NetU16_10


	NetU16_12
	Pins
	U16-12

	Ports
	NetU16_12


	NetU17_1
	Pins
	U17-1
	U17-9
	U18-4


	NetU17_6
	Pins
	U17-6
	U17-10


	Secondary_Relay
	Pins
	C83-1
	C84-1
	Q5-D
	Q8-D


	VDD_5p0V
	Pins
	C80-2
	C82-2
	C86-1
	C91-2
	C94-2
	C96-2
	C97-2
	C100-2
	C101-2
	R53-1
	R59-2
	R68-1
	R72-2
	R74-1
	R77-2
	R78-2
	R82-1
	R86-1
	R87-1
	U12-8
	U13-1
	U13-3
	U15-16
	U16-14
	U17-14
	U18-5
	U19-5


	VDD_12V
	Pins
	C81-2
	C92-2
	D9-A
	D10-A
	U14-12



	Ports
	nRESET
	RIGHT_SWEEP_ACT_CURRENT_SENSE
	RIGHT_SWEEP_ACT_DIR
	RIGHT_SWEEP_ACT_DISABLE
	RIGHT_SWEEP_ACT_LOAD1
	RIGHT_SWEEP_ACT_LOAD2
	RIGHT_SWEEP_ACT_PWM
	RIGHT_SWEEP_ACT_STATUS
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	Nets
	GND
	Pins
	C142-1
	C143-1
	C149-2
	C151-1
	C158-1
	C159-1
	C163-1
	C164-1
	C165-1
	C168-1
	C174-2
	C175-1
	C183-1
	C188-1
	C189-1
	C193-1
	C194-1
	C204-1
	C212-2
	C213-2
	D14-1
	D17-1
	R158-1
	R169-1
	R195-2
	R196-2
	R199-1
	R206-1
	R231-2
	R232-2
	U28-2
	U35-4
	U36-2
	U43-4


	NetC142_2
	Pins
	C142-2
	D14-3
	R156-1
	R171-1
	U28-3


	NetC143_2
	Pins
	C143-2
	R157-1
	TP43-1
	U35-3


	NetC144_1
	Pins
	C144-1
	C213-1
	D29-K
	R159-2
	TP45-1

	Ports
	NetC144_1


	NetC144_2
	Pins
	C144-2
	R151-1
	R157-2


	NetC163_2
	Pins
	C163-2
	D17-3
	R193-1
	R201-1
	U36-3


	NetC168_2
	Pins
	C168-2
	R192-2
	R199-2
	R200-1
	TP58-1
	U36-1


	NetC175_2
	Pins
	C175-2
	R205-1
	TP63-1
	U43-3


	NetC176_1
	Pins
	C176-1
	C212-1
	D28-K
	R207-2
	TP65-1

	Ports
	NetC176_1


	NetC176_2
	Pins
	C176-2
	R198-1
	R205-2


	NetC204_2
	Pins
	C204-2
	R155-2
	R169-2
	R170-1
	TP42-1
	U28-1


	NetD28_A
	Pins
	D28-A
	R249-2


	NetD29_A
	Pins
	D29-A
	R250-2


	NetR131_1
	Pins
	R131-1
	R155-1
	TP35-1
	U28-4

	Ports
	NetR131_1


	NetR151_2
	Pins
	R151-2
	TP38-1

	Ports
	NetR151_2


	NetR158_2
	Pins
	R158-2
	R159-1
	TP44-1
	U35-2


	NetR171_2
	Pins
	R171-2

	Ports
	NetR171_2


	NetR181_1
	Pins
	R181-1
	R192-1
	TP49-1
	U36-4

	Ports
	NetR181_1


	NetR182_1
	Pins
	R182-1
	U35-5


	NetR182_2
	Pins
	R182-2
	R194-2
	R195-1


	NetR196_1
	Pins
	R196-1
	R197-2
	U35-6


	NetR197_1
	Pins
	R197-1
	U35-7


	NetR198_2
	Pins
	R198-2
	TP59-1

	Ports
	NetR198_2


	NetR201_2
	Pins
	R201-2

	Ports
	NetR201_2


	NetR206_2
	Pins
	R206-2
	R207-1
	TP64-1
	U43-2


	NetR223_1
	Pins
	R223-1
	U43-5


	NetR223_2
	Pins
	R223-2
	R230-2
	R231-1


	NetR232_1
	Pins
	R232-1
	R233-2
	U43-6


	NetR233_1
	Pins
	R233-1
	U43-7


	NetR249_1
	Pins
	R249-1
	U43-1


	NetR250_1
	Pins
	R250-1
	U35-1


	NetU35_4
	Pins
	U35-4


	NetU35_8
	Pins
	U35-8


	NetU43_4
	Pins
	U43-4


	NetU43_8
	Pins
	U43-8


	VDD_5p0V
	Pins
	C149-1
	C151-2
	C158-2
	C159-2
	C164-2
	C165-2
	C174-1
	C183-2
	C188-2
	C189-2
	C193-2
	C194-2
	D14-2
	D17-2
	R131-2
	R156-2
	R170-2
	R181-2
	R193-2
	R194-1
	R200-2
	R230-1
	U28-5
	U36-5


	VDD_12V
	Pins
	U35-8
	U43-8



	Ports
	DUST1_VAC_FREQUENCY_SENSE
	DUST1_VAC_ON_PWM
	DUST1_VAC_VOLT_CNTRL_SIGNAL
	DUST1_VAC_VOLTAGE_CONTROL
	DUST2_VAC_FREQUENCY_SENSE
	DUST2_VAC_ON_PWM
	DUST2_VAC_VOLT_CNTRL_SIGNAL
	DUST2_VAC_VOLTAGE_CONTROL
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	U42
	U42-1
	U42-2
	U42-3
	U42-4
	U42-5


	Nets
	GND
	Pins
	C104-1
	C111-1
	C112-2
	C120-1
	C121-1
	C128-1
	C129-1
	C182-1
	C186-1
	C214-2
	D19-1
	R94-1
	R122-2
	R123-2
	R227-1
	U21-4
	U42-2


	NetC104_2
	Pins
	C104-2
	R93-1
	TP24-1
	U21-3


	NetC105_1
	Pins
	C105-1
	C214-1
	D30-K
	R95-2
	TP26-1

	Ports
	NetC105_1


	NetC105_2
	Pins
	C105-2
	R92-1
	R93-2


	NetC182_2
	Pins
	C182-2
	D19-3
	R218-1
	R229-1
	U42-3


	NetC186_2
	Pins
	C186-2
	R217-2
	R227-2
	R228-1
	TP67-1
	U42-1


	NetD30_A
	Pins
	D30-A
	R251-2


	NetR92_2
	Pins
	R92-2
	TP23-1

	Ports
	NetR92_2


	NetR94_2
	Pins
	R94-2
	R95-1
	TP25-1
	U21-2


	NetR114_1
	Pins
	R114-1
	U21-5


	NetR114_2
	Pins
	R114-2
	R121-2
	R122-1


	NetR123_1
	Pins
	R123-1
	R124-2
	U21-6


	NetR124_1
	Pins
	R124-1
	U21-7


	NetR208_1
	Pins
	R208-1
	R217-1
	TP62-1
	U42-4

	Ports
	NetR208_1


	NetR229_2
	Pins
	R229-2

	Ports
	NetR229_2


	NetR251_1
	Pins
	R251-1
	U21-1


	NetU21_4
	Pins
	U21-4


	NetU21_8
	Pins
	U21-8


	VDD_5p0V
	Pins
	C111-2
	C112-1
	C120-2
	C121-2
	C128-2
	C129-2
	D19-2
	R121-1
	R208-2
	R218-2
	R228-2
	U42-5


	VDD_12V
	Pins
	U21-8



	Ports
	WRAP_VAC_FREQUENCY_SENSE
	WRAP_VAC_ON_PWM
	WRAP_VAC_VOLT_CNTRL_SIGNAL
	WRAP_VAC_VOLTAGE_CONTROL
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