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COVER SHEET, INDEX

DSP, FLASH, EEPROM, RTC, RS232, RS485, IR, DISPLAY
POWER SUPPLIES, INPUTS, LED DRIVERS KEYPAD, ANALOG
LOWSIDE DRIVERS / DIGITAL INPUTS

ACTUATOR (SQUEEGE OR HEAD)

BATTERY CONNECTION

SCRUB BRUSHES VAC FAN

PROPEL

Componant Ref#

5

Prowler

Gator

Value, QPL#

Value, QPL#

Value, QPL#

R33

2.00K, G10002-222

455, 010002-164

499, Q10002-164

R38 1.0k, 010002193 4959, 010002-164 499, Q10002-164

R7E 301K, G10002-335 156.0K, Q10002-308 15.0K, Q10002-308

R77 649K, 010002-367 30.1K, Q10002-335 301K, 010002-335

(=] IRFR3516, Q19033005 IRFR3518, Q119033-008 STD3SNFOE, G18033-007

G19,020,021,046

NOT USED

NOT USED

IRF32055, Q19033-002

R248 R216,R251,R250 MNOT USED NOT USED 45.3, Q10002064
C203,C204 NOT USED NOT USED 0.033UF, Q11003-008
49, J10 MNOT USED 428202212 MNOT USED

12, 114 428192212 NOT USED NOT USED

17, 118 MNOT USED NOT USED 394250002

13 42819-4212, Q15020-004 NOT USED NOT USED

] NOT USED 42020-4212, Q15020001 42620-4212, Q15020-001
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IT IS SUBJECT TO REURN UPON
DEMAND AND MAY NOT BE
REPRODUCED OR DISCLOSED TO
OTHERS WITHOUT WRITTEN
PERMISSION OF TENNANT COMPANY

13

GXXXX | RFM/01-05-2006

REV

ECO BY/DATE

[PART NAME:

SEE NOTES
TREATMENTS AND FINISHES
NONE
SCALE: DO NOT
NIA - ae owe DATE | TOLERANCES UNLESS OTHERWISE SPECIFIED
DN XOOKKK METRIC TOLERANCES INCH EQUIVALENT
XXXXXXXX LINEAR +- XXX +- XXX
MDR: - XXXXXX SLOT WIDTH NiA NA
XXXXXXX HOLE DIA NA NA
DES.  XXXXXXX ANGULAR NiA NA
XXXXXX MACH SURFACES __ NIA NIA

GENERAL NOTES
DIMENSIONS WITHOUT BRACKETS ARE
METRIC. DIMENSIONS WITH BRACKETS
ARE INCH. UNLESS OTHERWISE

SPECIFIED ALL DIMENSIONS ARE AFTER

TREATMENTS AND FINISHES.

OrCAD Center

PCB CIRCUITBOARD [PROWLER]

SHEET 1 OF 8 |@ ]

DWG

SIZE

PART NUMBER
1073762




CHIP SELECT DECODER

DISPLAY

33v
vee sy
VCC_+9V
vee +5v
74HCT154 a3v
ur g R2
N us? 10K
R14 28" TAAHCIGSS | R115
10K 22 o VeC_+5v
g Sy S0 UNUSED
% 2 c Y2 cs1 ¢erorecrwies. TO PAGE 8 NOT POPULA vzoog
o o Y3 52 SERIAL 0 14
8l Vi <3 LEDS ‘ MOSI3.3%) soi gsoo |2 —
Ha v 54 RTC 1 g 15
o2 Y6 CS5 ESQUARED SPICLK3.3 T3 PSHOLK QO [ 17
Y7 CS6 DIA 39 TRCLK Q1 |5 18
Y& 57 MC33298 _ Q2
7o w e oy
Y10 59 DISPLAY 511K OHMS £ Q4
A u7e R164 5176
Yi2 ) S Q67
Vi3 5.11K OHMS 5 Q7
2 via
2y 4
O Y15 MOSFET PCHAN -60V -0.18A 5 OHMS 74HCT595
N Q17
) LMV331/S0T23-5 < veaT
RI70
<~ M
SERIAL NUX - o 17
33v. sm712 swu712
D2 D15
3av 33v
33V R292
say FLASH MEMORY o rszaz
o0auF C8
16 o r o -
CL c2 FERR 220 OHMS 2A BEAD c1+ vee
us ci- TioUT
10UF/10V 10UF/10V ANALOG POWER R19 121
DSP Voo |28 0.1UF €9 g§+ T20UT R20 121
RS 6 - R30 121
10K’ 51 ! Vi
sCK 7 V-
so RUN
0.1UF 47UF 16V cs1 4= u R0 121
FLASH VOLTAGE s RTS_SG. 1o TUN R2IN
VCC_+5v PLL FILTER 25— 23 - T2IN
9 01F 24| WP_ RDY 0.4UF C10 12
33y ST | 5 R1OUT
cs R20UT
82 . [+ ol
} 3 cu - ano ! I
RS R9
ioc i RS232
6 R10 AT4SDBOBL MAX3232/S0_4
Tk 15
. 28| BRI <RI 2 0.1UF cong
15UF <z aoaa <o
853 2388 gEages 0%
i
0.033UF X—ﬁ TPL 3 >>>>>> 3= CAPLIQEP1/IOPA3 ACTUATORPWMFB CTS_SG¢(:
X TP2 > z CAP2/QEP2/IOPA4 'VACFAN PWMFB
CAP3/IOPAS cs1 o o
PLLF PWML/IOPAG
PLLF2 PWM2/I0PA7 \CTUATORDIR SMTL2 suri2
9 PWM3/I0PBO CTUATORPWM - !
TO PAGE 6 al 2 Apcino PWM4/IOPBL [ -~ 7~
TOPAGE4 BATTERY VOLTAGE SENSE - ApcinL PWMS/I0PB2 SBRUSHPWMZ
TOPAGE 3 THROTLE VOLTAGE ADCINZ PWM6/I0PB3 33v >
TOPAGE 3 BRAKE VOLTAGE ADCIN3 u7 T1PWMITLCMP/IOPB4 WM2 Rs232
TOPASES SIS o TiPwmTICHPIOPed ) 2 ). 2
TO PAGE 8 T . 01UF uTs
PROPEL CRNT FBKD ADCINS TDIRA/IOPBS XTRA_1CPU TO PAGE 6 vaz
TOPAGE 7 BRUSH CRNT FDBKL ADCING TMS320LF24068 TCLKINAIOPE? ODOMPLS_CPU 10 PAGE 6 1%
TO PAGE 7 BRUSH CRNT FDBK2 ADCIN7 6 12 vee o | o r
TO PAGE 7 VACFAN CRNT FDBK ADCINg CAP4/QEP3/IOPE7 gﬁm VDD X0 (g ci+ 14
KEYL ADCIN9 CAPS/QEP4/IOPFO BRU! X175 C1- T10UT 1 R24 121 T1 OUT
KEY2 ADCIN1O CAPG/IOPFL SerusL x2 43 Ca+  T20UT 73 T R1
P Sareioent ~ % L 1k \ el
ALLKEYSONPAGE3 7 ACINL2 Eweones 43— 1, R v R3Z 171 T2 0UT
KEY5, ADCIN13 PWM9/IOPE3 DDPROPELPWM 3 Yo 5 v- 13
2 KEY6| ADCIN14 PWM10/I0PE4 KFAULTL Y Y15 1 RLIN g REG 121 R2 IN
F. HEADER 7 KEY7, ADCIN15 PWM11/I0PES FAN PWM Y2 TN R2IN
3 X2 thu hole 4 10
VEC 45V n PWML2/IOPES res|  re? ¥3 T2IN
E— = 7 0 T3PWM/T3CMP/IOPF2 k| 10K 10 12
4 EMUL/OFF TAPWMITACMP/IOPF3 , A 5] R1OUT
[ 5 TCK TDIRB/IOPF4 |55 mov—<KXTRA_2CPU VEE B R20UT
oI TCLKINB/IOPFS _ ci6 el <[eo]ou
I ) Eleno BN 0107 51 onp
| oo, 14
I 25) TMS 10PCO 55 WRITE PROTECT TALVAO52A O RS232
*—E TMS2 __10PF6 [ge MAX3232/S0_4
TRST BIO/IOPC1 R180 c12 - 19 320
. 10K + cona CoNg
RS CANRX/IOPCT | 722;;
6| PDPINT/ CANTX/IOPC6
187 XINTLIOPA2 SCITXD/IOPAD 0.1UF
A4 51 XINT2/ADCSOC/IOPDO SCIRXD/IOPAL :
g5 CLKOUT/IOPE( SPICLK/IOPC4 SPICLK3.3
2 7VUNSW [UE] PDPINTB SPISIMO/IOPC2 [ 7 MOSI33
Q 33v 87 SPISOMIIOPC3 [ VCC +5v
T3V VBAT N 587 XTALLCLKIN SPISTE/IOPCS [—=>— -~ T
. vouT F———<< BAT BACKUP ATSIRE3 X—=— XTAL2 74AHCTIGES L
g ” " PRop—x POWER GOOD Yp— 86 | 5607 ENIXF < 000000 L XINT2¢(.
g 5 ——— |7  RESET 33 1 2 JRESET 3 B389 333333 2 Kmosis
& g cu| w PRI RESET 39 RISS S 2222 222222
s os| 2 . veC_+sy
ek = GND 3.3V T75K R26 3 3B "R BE[)
Sz z 2 XINTL TAAHCTIGSS
288 o g TPS3619 T R27
8 NE 2 o
53 | =l 10K R28 K SPICLKS
2l XINT2
0K R296 N
VCC_+5v
A4 CLOCK_TMHZ <
IRESET
3a3v MAX5258
7oz s T LEVEL TRANSLATION
1 VeC 45v
3.3V OE VDD
475K Rat vio BAT BACKUP Y>—
2 3 1u
GND ouT CSE>——N cs
MIs03.3 Y———21 (misos 15 RENOVED 1 outA TO PAGE &5,1TUATOR CRNT REF
SPICLKS )——— 2250 ouTB BRUSH CRNT REF1
0SC_SM_SG636 5
osc R82 5 13 oUTC |2 USH CRNT REF2
Cs4Py———-2a 28 MOSIS———34 pin outD PROPEL CRNT REF
Q15015-004 1K L " ouTe FL—
ne 1 R34 pout OUTF DPVACFAN CRNT REF
UTG
3 100K o 0
33V RTC u21 2 OoutH
2 74CBTD3306PW s o © VCC_+5v
N i 5 =B sol2
SPICLK3.3 l sclk 8 xif—— 6 ek
5 vi
3posjump es - 7 555 ERAM
. MOSI3.3 ) 31 oin e S| f WP
css cs
NEW FOOTPRINT Mis03:3 Zipour & Fem a2 g D/A £33 499 4 SHANALOG OUT 1
° 8 2
LED  7anHciGes 3 R3 [ R37( 33v vee ©
u22 MAX6902 10KQ 10K, RV2
R3 100k FM25CL64 OPA2340 33 VOLT VARISTOR
HEARTBEAT LED BATBACKUP
component side
PLACE D4 as shown WRITE PROTECT
U208 OUTPUTS ARE SHORT CIRCUIT PROTECT
VCC_+5v  C17 Cl8 Cl9 C20 C21 C22 C23 C24 C25 C26 C27 opazaso EACH OUTPUT LIMITED TO APROX. 45mA
01UF 0.1UF 0.1UF 01UF 0.1UF 0.1UF 0UF 0.1UF 0.1UF 0.UF 0.1UF
R3S 499 SHANALOG OUT 2
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C38 C39 C40 CAl C42 C43 C44 Cd5 C46 CA7 CA8 C49 CS0 C51C52 "
33V 010F 04UF 04UF 04UF 04UF 0.UF 0.1UF 0.1UF 0.10F 0.10F 01UF 04UF 0AUF 0AUF O.1UF DWN: - XXXXXX — METRIC TOLERANCES INCH EQUIVALENT GENERAL NOTES
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TOPAGE 4 KEY INPUT

BRAKE INPUT VOLTAGE

+ C66

33uf

4
VCC_+5V
POWER SUPPLY +5V - POWER SUPPLY +3.3V
3.3 LOW DROPOUT LINEAR REGULATOR
5V/ 1A SWITCHING SUPPLY 0.1UF
- TPS7133Q/S0IC
D5 MBRDBSSL 24
1 N , Eesse ol e 3y Pour |2
II 5 » ° w58 L2 RN L N ouT
z zZ @ 1 7
RVL © o our J 33 0uH e
V4gMLAL210 I Coilronld8EB38E30 R136 475K S 5
+ ces ceo 2] 2
0.10F a EN &
4701135V 06 c70 ]
| scHoT1a60v 100UF TANT 16V
cn K R13
POWER SUPPLY +9V vee_+ov
9V 115A SWITCHING SUPPLY u26 0.1UF
LM26765-AD) |
348K RIS 3K R18
2 u BB S
wy b8 o
2 z 2 1
6 o our UH 2,47
+ cn2 o N CollDOSORERBIRO
c73
4701135 0.1UF _l
o7 cra
SCHOT 1A 60v 100UF TANT 16V

—» POLARITY PROTECTED KEY INPUT TO PAGE 6

c102
0.1UF

PROPEL INPUT VOLTAGE ~ »RI®

R133 243K
3
BB BRAKE VOLTAGE TO PAGE 2
C115
o4TUF opazau0)
33v
c78
0.1UF
us08 ;|;
R131 2.43K OPA2340
15.0K R75
32 THROTLE VOLTAGE TO PAGE 2
c82
0.47UF

KPOWER GOOD

R4l

10K,

RA2
R43

Ra4

10K,
10K,
10K,

[———————<BRAKE INPUT VOLTAGE
[————<PROPEL INPUT VOLTAGE

VCC_+5v

F1

FUSE POLYSWITCH
HOLD .35A/ TRIP .7A

FZ 3 onL Lw

TVS DIODE ARRAY

<

TVS DIODE ARRAY
Semtech SMS05C | Semtech SMS05C

HDR AMPLATCH 34 PIN
332 R57
332 R58
332 R59
vec_sov
VCC_+5V
\ 332 R60
C76
0.1UF
R61
10K, 332 R62
us g
MOSI33 14 'sp Gspo |2 2 R
¢
SPICLK3.3 }2 ek o 2
CS3; TRCLK Q1 332 Re4
10— Q2
137 MR Q3
FROM DSP, SHEET2 =% -
2 Qs
o Q7
T74HCT595 @l 332 R66
332 R67
VCC_+5V
332 R68
[T
14 O 9
sbl gsbo 332 R69
1 > 15
12 HCLK Qo
TRCLK Q1
10 J —
MR Q3
13 oF % R70
Q5
e
02003 G Q7 33 R7L
R134
4.75K
332 R73
332 . A AR74
332 R236
TOPAGE2 17

TO PAGE 2 18 «—2 £

SEd TO DSP, SHEET 2

TO PAGE 2

CFUSED 5volts

SPECS FOR F1

Holding Amps
0.35 @ 20C
0.27 @ 50C
0.25 @ 60C
0.20 @ 70C

Trip Time @ 20c
1 Amp @ 2sec.
3 Amp @ 0.03sec.

Resistance
Min = 0.3 Ohms
Max = 1.3 Ohms
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See Document :REV-013 layout mark up.pdf
MUST WIDEN TRACES

*"FLYBACK / FUSED POWER"
*"VBAT"

Locate C166 next to Q1, Q2, Q3.
Locate C167 next to Q4, Q5, Q6.

If output is used for Main Contactor, D16 must be used.

*Use D16 for flyback, when high side of load is connected to "1AMP LOWD"
*Use D21 for flyback, when high side of load is connected to "FLYBACK / FUSED POWER"

Q19009-001 o FLYBACK / FUSED POWER
Q19001-001 i TO J6 -13 ON PAGE 4
Locate C121, C163 next to U34 PIN 28. I o
Ground side directly to Signal GND. 8 3 §
g © o <
& = 3| 3 w 2
k- El B PN
TO PAGE 2 5l ERE 3 7
E o o [ a a
. VBAT 3 El R a
Ros 8 9 [ge g &
NEW c121 C163 O ol | o o '5 O 0
C 12 l 4.7UF 16V 22MF 100V D24] D25 D23]| D22] DA D20
N W W 4 N
=
TO PAGE 2 FAULTL . <4 <4 4 < |43 <
T R264 1K
N4
TPIC SIGNAL RETUR)
2 1 1
R137 22
(VCOMP) RANGE - P
VCC_+5V (0.25-3.0 VOLTS) Serial Parallel FET Driver . TRACES FROM FETs Q1 - 12 DRAIN TO
. MUST BE RELITIVE roes VI ol J6 MUST HAVE 10 AMP CAPACITY.
TO SINGLE POINT GND. L S . CONN 35POS V AMPSEAL
7
VCOMPEN GATEOQ
| R0 . ., 75KOHMS VCOMP . DRNO B | 9 sts CONNECT TO POWER GROUND PLAIN J6
S e PIN 15 OF U3A & 35
K= IN2 DRN2 FAST PUMP. d I TO PAGES 6 [=] DIGTAL INPUT \ ODOMETER PULSE
N3 GATE2 TNGSED €85, C88, R91, R100 odompls <o pacess EXTRA DIGTAL INPUT
x—g INg GATES [ ELECT BRAKE XL ro paces 3 5|
oo DRNZ ? WATER SOLENIOD FUSED Svolts ) W SIDE OUTPUT FuSED Sl
co2 cs oRN R K gd WA CONTACTOR W SIDE GUTPUT WATER soLEnoD
sbo G
ALL TO PAGE 2 YOS E o OV SIDE QUTPUT
e (R A ST cips vee T S EPUNE Rerpae B — i SeAT swrTcH
i N . S SQUEEGEE_ACTUATOR B 3} s SQUEEGEE ACTUATOR &
2 & z 2| S o 3 5 AGES T LOWACTIVE INPUT FORWARD SWITCH
S S - u a [R267 ES 212 SQUEEGEE_ACTUATOR_A SQUEEGEE ACTUATOR A
o o 5 s |3 K FLYBACK FUSED POWER FLYBACK PATH
H = 5[} HOUR METER
ka7 o8 cselS P . 1 1Atip Lows SSTOPASEST Hom Beere
B g| < 2 IRFR351 1AMP LOWC S8 Er2es UNUSED OUTPUT 1 AMP
2 1aMP Lowp STOPAGESZ £:STOP INPUT
[ CHARGER INTERLOCK. CHARGER INTERLOCK
AR S— UNUSED OUTPUT 3 AP
<~ HEAD_ACTUATOR_B > TOWACTIVE INPUT. HEAD ACTUATOR B
s S— REVERSE SWITCH
Renod R AT T et HEAD ACTATOR A
KevmeuT TOW SIDE OUTPUTPWMI_25 | | st pump
LOW SIDE GUTPUT PWINZ it
oW SIDE GUTPUT UNUSED e
R269 1K an 1AMP LOWF 1AMP LOWF
. Xtra_: :<TO PAGES 6 30|
T Ress MAGS o SO
R13972 BRAKEINPUTVOLTAGE  SOIOPACESZ 33
3 PROPEL INPUT VOLTAGE >TOPAGES 3 5 SENSOR RETURN
GNDiPOWERJ—
g|g|g|g|8|3
30| 50| 20| 30| 30| 3
o
§°,8°,8° 8% 8.8
A A A A INDUCTOR FERRITE 44
o]|olo|o|ala
glelelele]? : " "
F9 Grounding path for "'SENSOR GROUND RETURN".
J5-35 through ferrite to power ground, instead of directly 1
sy VESY > FLYBACK / FUSED POWER GND_POWER? to SIGNAL GROUND. GND_POWER
ERE
9 58S
‘ . &
et 3T 3 BATTERY POSITIVE INPUT La
O Qo| 20|
o1z £l F TO PAGE 6
s | g
2: g g [R93 R94 R95 |R96 R97 R98 INDUCTOR FERRITE 4A
o : " i
| < ORIGINAL Grounding path for "SIGNAL GROUND PLAIN].
5
Somvs s veaT b bl e 5 J
ot populated 24
pop ovre WMPLOWE 1O PAGE 4/ J6-21 (VCOMP) RANGE i o =
(0.25-3.0 VOLTS) 470F 36V SOMF 1007 GND_SIGNAL GND_POWER
2 MUST BE RELITIVE VCC_+5V
ouT1 SQEE/HEAD LIFT. el
ReseTs <& 224 peser TO PAGE 5 TO SINGLE POINT GND. [
R270 1K
14 N 212
ouT2 HBFUSE TOPAGE 5 TO PAGE2
cs7 >——120 csp 13 s S;FRRSJ
ouT3 1AMP LOWE UNUSED 4ot pdPuLlATES
uss
s ) . . .
MC33208 1 i& Serial Parallel FET Driver TR nn hec Pt Located on pin 35 side of J6 Located on pin 1 side of J6
ouT4 1AMP LOWA
spiCLKs<E scLk HOUR METER 1 d
VCOMPEN GATEOQ
e " e on H ‘\{\ICOOMD ?\322 N ‘ : %BFRQS:[B R81 R8s R129 R132 R148 R156 R189 R166
o NOT POPULATE
HORN /BEEPER X*:: INL DRN1 00HMS 00HMS 0OHMS 0OHMS 00OHMS 0OHMS 00OHMS 00HMS
4 X IN2 DRN2 3
MOSIKL———— sI 2 > foms 3 [ GATE2
outs [F2Z——————» 1awpLOWC XN GATES |2 ReC. FuLL
UNUSED o e oria w57 VMK % HORN SWITCH GND_ SIGNAL GND POWER
FORWARD SWITCH
sbo GATE4 - -
1 Ri10 475 ) REVERSE SWITCH
OUT7 e A0 SDI DRN5 g
. 5 1aup Lown E-STOP INPUT Rk omre . ‘»—« NOT RepaLATE
msos H»——I {0 vee GNI
‘{ TPIC46L01 3
R273 K An
ccge gcgo
228828 2522 o~
V0OV ©VOO 1 IRFR3518
wlelolo] wleffo F4-noT popuLaTe:
iglalR
VCC_+5V 3
R274 1K
i —_ Q1
= RO9 .~ 75K OHMS 1 IRFR3518
N NOT POPULATEI
3
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 IRESETSV

VCC_+5V

L RIS A M

D3 |4 sbioscw
N

74HCT132/SO

> HBRG DISABLE
TOPAGES,7&8

5V RESET & H-BRIGE DISABLE

— C83
0.1UF
LOCATE C96 &C97 CLOSE
TO PINS 6 & 12.
ALSO CONNECT DIRECTLY]|
TO PINS 6 & 12.
TO PAGE 3 SQee/eAd LIFT — < ZENER 12 VOLTS
utputs cos || .22mE 100v
Output Low Max 0.4 v HIP4082 . VCC_+oV I
Output High Min 2.4 v Low Level Input threshold is 0.8 v
High Level Input threshold is 2.7 v DagH EsID D40, 51D
C96 L j‘(:97 -
VCC_+5V 10UF/10V/ 0.1UF
VCC_+5V
VCC_+5V uss
HIP4082
1 BHB. BHO 16 R103 45.3 ohms a1
2 15 R104 2 139
TO PAGE 3 ,crymmonon € o s A o | rycommrowsrreLar
33v 3 14 R105 453 ohms
BL  BLO
JaHCTI350 4 ALl ALO 13 R106 45.3 ohms 5 K1
74HCT{32/S0 Ll [P i Exci] 1 TOPAGES 4
SQUEEGEE_ACTUATOR.
gglz\iﬁ: 6 fves ans L RI07 2 139 ‘O—L TOPAGESS gsguEEGEEjAcmAmr{é
T o [ e 530 ACTUATOR LIFT /LOWER
8 9 c99 ||
[ I SQUEEGEE / BRUSH
TO PAGE 2 crusmoreunes < 2 g F2MF 200v TOPAGES 259 HEAD_ACTUATOR A
ToPacES HEAD_ACTUATOR_B
HCo8 R109 HBRG DISABLE
40.2K ES1D
74HCT132/SO
TO PAGE 2 ,cryarorewn VCC_+5V
ve
[ 1 os3
b 100 74HCT08 N
@o 1UF L4l
14,0k o
R112 . = ESID
s
BpgQ
g2
c?8
RIC 1
g
__2
CLR G
— 1 D9 MBRDS35L
U39A Ji 3 =
FHILAL FH1B1
FUSEHDLDER F2 FUSE FYSEHOLDER TO PAGE 4
R113 475K o e |
TO PAGE4  neruse =\ =H BATTERY POSITIVE INPUT
1 "1
Littlefuse 313015
U47A 10K
) 74HCTO08 R114
Q13 ) c107 Q14
IRF3205 E C106 0.1UF IRF3205
1 0.1UF 1
s ’ —‘7 —‘7(0
h: 146 147
[ Q15 S 33V 600W S 33V 600\ Q16
IRF3205 < < IRF3205
C108 1 1
go 1R - o o
U41A R117 3.92K €109 |_0.033UF c10 || 0.033UF
— 1 I Al
R235
OPA2340 <| 332K c111
OPA2340 100pf 50v
LIMITS REF.
TO3.1VOLTS
R120 % ATTNENTION
TO PAGE 2 ACTUATOR CRNT REF R121 475K C109 and C110
\N@ A4 iz Locate directly to Drain & Source of
C112 H 10pf 50v 003 ohms (SHUNT) le & Qlﬁ
R123 332K R124 3.92K
TO PAGE 2
R1a1 a2 MATERIAL SPECIFICATIONS SEE NOTES PROPRIETARY INFORMATION | 13 | GxxxX | RFM/01-05-2006
ACTUATOR CRNT FBKD << TSNE IgFORMA'gON IN THIS DCOOCUMENT
IS PROPERTY OF TENNANT COMPANY.
TREATMENTS AND FINISHES IT IS SUBJECT TO REURN UPON REV| ECO BY/DATE
DEMAND AND MAY NOT BE
NONE REPRODUCED OR DISCLOSED TO
OTHERS WITHOUT WRITTEN OrCAD Center
SCALE: DO NOT PERMISSION OF TENNANT COMPANY
N/A SCALE DWG DATE TOLERANCES UNLESS OTHERWISE SPECIFIED
DWN: XXXXXX 0000 METRIC TOLERANCES INCH EQUIVALENT
XXXXXXXX XK UNEAR H- XXX - XXX GENERAL NOTES
X000 sorwm s BT
XXXXXXX HOLE DIA NA NA ARE INCH. UNLESS OTHERWISE
SPECIFIED ALL DIMENSIONS ARE AFTER
DES. XXXXXXX ANGULAR NIA NA TREATMENTS AND FINISHES. pwe _PART NUMB_ER
. Mz'(‘)s(:xxxx MACH SURFACES  NIA NA D 1073762
PCB CIRCUITBOARD [PROWLER] sueer5 oF g |(© (]




D8
TOPAGES5 7ENER 12 VOLTS P BATTERY POSITIVE INPUTO PAGE 4, 5&7

DIODE AXIAL ZENER 12V 5W

510 5% 1W
R102
510 5% 1W
F3 poLyswitcH
TOPAGE 3 POLARITY PROTECTED KEY INPUT « 5105 1w
R233
SWITCH, POLY 500mA, 60V, 0.7 OHMS
510 5% 1W
R206
<
D80
W esio
o
Ji1
BATTERY VOLTAGE SENSE = .097 OF BATTERY VOLTAGE
BATTERY VOLTAGE SENSE = 3.3V @ 34 BATTERY VOLTS
TOPAGE 2 BATTERY VOLTAGE SENSE¢ R116 382 ; R12% 425K o 6.5mm HOLE DIA.
B e E e M6-THREAD_25MM_LONG
Riz7 Rast ES c1ro Stk onms
332 C103 5.11K OHMS 0.1UF
T T T ™ T T 7
= J7
1
6.5mm HOLE DIA.
M6-THREAD_25MM_LONG
GND_POWER
33v
OPA2340
33v
L N < xtra_2in TO PAGE 4/ J6-30
vren Kl R283 1Y) . R6 165k 12 W. KEY INPUT
TO PAGE 2 XTRA_2CPU i l
opa2ss0 T R279
200 1/2W ]\ C30
0.033UF
R278 10K : R248  \ ., 10K !
33v
L u66D
< (OPA4340/SOIC
12 . R4 165k 12 W xtra_lin TO PAGE 4/ J6-2
TO PAGE 2  XTRA_1CPUK 1 s l
B R263
200 C29
0.033UF
R262 2.0K : R245 249K % T
33v
"
When "ODOMPLS_CPU" = 20V Then odompls3.3 = 2.16V oPasanisolc | 1
When "ODOMPLS_CPU" = 26V Then odompls3.3 = 2.80V + g = A28 Losk 12 W odompls  TO PAGE 4 /J6-1
TO PAGE 2 ODOMPLS_CPU < il 32\ n RES 1 e l
R255
C118
= 0.033UF 20
33v
Cl=2.16V = B+ 20V, CHARGER INTERLOCK SWITCH WAS OPENED AND SCR IS NOT CONDUCTING. y
Cl=2.80V = B+ 26V, CHARGER INTERLOCK SWITCH WAS OPENED AND SCR IS NOT CONDUCTING. rGaa0is0IC
Cl=0V=CHARGER INTERLOCK SWITCH IS OPEN DISCONNECTED FROM B+
TO PAGE 2 5 5<Cl<16V= SCR IS CONDUCTING AND CHARGER INTERLOCK IS CONNECTED TO B+ o2 . . qRu R244 am R241 LESKL2W (¢ CHARGER INTERLOCK TO PAGE4/ 16-18
cl -
B MATERIAL SPECIFICATIONS SEE NOTES PROPRIETARY INFORMATION | 13 [ GxxxX | RFM/01-05-2006
. T ey
TREATMENTS AND FINISHES IS SuBdRor To REgRN UPON " |REV| ECO BY/DATE
NONE REPROBUCED OR DISCLOSED TO
OTHERS WITHOUT WRITTEN OrCAD Center
Ro42 187K XY & 20 SCR Q52 SCAE A PONoT DATE | TOLERANCES UNLESS OTHERWISE SPECIFIED PERMISSION OF TENNANT COMPANY
TOPAGE 2 ven VTM = ON STATE VOLTAGE SCALE DWG
= DWN: METRIC TOLERANCES INCH EQUIVALENT
c104 VTM = 0.60 VOLTS @ APPROX. 13.5MA T oo [T TOLERANGES ___ T Equrvten | R [T Y GENERALNOTES
TJ o MDR: - XXXXXX X30063000 |0 WIDTH NA NA METRIC, DMENSIONS WITH ARACKETS
1 XXXXXXX HOLE DIA NA NA ARE INCH. UNLESS OTHERWISE
= BES. XOOKXXXX ANGULAR A NA TREATMENTS AN ENisres, 1o | DWE | PART NUMBER
R I e e e . .
T NA)l(Aé(:XXXX MACH SURFACES NIA NIA D 1073762 )
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TO PAGE6

—  «
< BATTERY POSITIVE INPUT
sp1o3gw |4 D96 R258 1K
BRUSH CRNT FDBK1 < = L N
TO PAGE 2 Ros7 m J
Q25
IRF3205 ‘
R160 45.3 ofin
= cis o
0.1UF Q8 o
IRF3205
a3 _tssotms ]
33v o
R161 1k "LOCATION SENSITIVE TRACE"
R162 475K TTRACE
BRUSH CRNT REFL TRACE CONNECTING R283
TO PAGE 2 uwsm 70 TR DRANS OF G 028 o o o "LOCATION SENSITIVE"
TO3.1VOLTS IRF3205
c137 R165 A\ 4530hms 1 COMPONANTS; C136, D65, D10, R247, C202
0.1UF o ol o ARE PLACED WITHIN HALF INCH OF
NEW COMPONANT 28 R247 N
;E uss R288 147K - s son w3208 ‘E 101% 1W MOSFETS; Q25, Q48, Q27, Q28.
l Small MOSFET 5 VREF VN < ! o
R171
100 c201 Q54 0 RQ0S 3.9
oPA2340 100p1 50v
MAX944/SO
cranse (LOCATION SeNsIIve TRACE] uzac R237 c202
- et ogether.
CONNECT TO Then with one trace connect to U45 pin 4 20K 22MF 100V
546 PIN before connecting to Signal Gnd Pan
R173 100k NOT GROUND PLAIN —_
C142 C143
0.033UF 0.033UF
R174 14.7K =
c144 || 10pfs0v "LOCATION SENSITIVE TRACE' T
AT DIRECT TRACE
" RI74 MUST CONNECT 10 THE PAD
WHICH THE SOURCES OF Q27,Q28
ARE SOLDERD TO. PAD MUST RAVE
S5 VIAS TO GND PLAN
74HCTO08
u47B
SCRUBBING
VCC_+5V/ 2 cus ||
= TR
s MOTORS
TO PAGE 2 srusiewmi 3 151 pc 0 VCC_+oV 22MF 100V
33V C146] [0.1UF. cig Dﬁ D68
2 0Z-]4 C A
A TY: He o3ty . ! ‘ ® a3
1K b ESID ESID 1 1
ynm ” VC§7+5V > pwme i 2 : :
¢——— BHB BHO
7 7
TO PAGE 2 srusrpwurer <& 2 2 R179 2 139 7 z
J BHI BHS 5 5
34 8L o2 2 2
4 ALl ALO 2L —
VCC_+5 s oo |22 RIGHT ANGLE MOLEX STAND-UP MOLEX
TO PAGE 2 srusiewursz <K 8 VEC_+oV 42820-4212 128194212
VCC_+5V Sew 3 19 o
WMA vss clo DX
RI76 A n 402K = T oel ans |8 13
voe sy cur || oaue o o o T
- R182 1k 9= » €150 || _100pfsov 9 16 £ |
5 2 0)A 5 Q12 4{ [ RFSH AHB |
TO PAGE 2 srusiPwmz p—— Bg2Q 10 15 2 1 s 22MF 100V
R184, 14.0K cuagl| 01U Cc B8 L oS cHs R183 39 T %
i " T ric o TIfI’BPARGGETDI\S/ABLE h’“ cu o P)cHO A <
ciss 11 R g F’WMC) 12 I CHB 13 L1511 } 22MF 100V ES1D
0.1UF ™ 07
U448 HIP4086
uare 74HCTA2;
74HCT08 o E£S1D
C154,C155, C117, R290, R291
GROUP COMPONANTS 74 < TO PAGEG6
oo BATTERY POSITIVE INPUT
ROUTE THIS TRACE VCC_+ov <
NEW COMPONANTS
DIRECT TO U489 PIN 20
Juas PN 20 Q29 o
2.31volts IRF3205
VREF (K- E Q49 c156
R1; 4531 IRF3205 01UF
juas PN G
o
ROUTE THIS TRACE 1
OPA2340 C117 C154
3av 470F 16V 10UF/10V DIRECT TO U49 PIN 6 R239 A 453 ohm: )
R187
™M LIMITS REF. "LOCATION SENSITIVE TRACE"
TO3.1VOLTS ’ TRACE CONNECTING R286 Q30 o (s b1l
R191 1k C158 TO THE DRAINS OF Q30,032 33v IRF3205 E
TO PAGE 2 srustcrNTRer2 192 475K o10F RIBK ~ 4530hms 1 N
Q32 R246 " "
33v M/j7 o o IRF3205 ‘E <[Tvs 16V 1500W 1019 1w LOCATION SENSITIVE
Us1B 14.7K R19Q . 45.3 ohms 1
o o COMPONANTS; C156, D77, D11, R246, C195
u 77 ARE PLACED WITHIN HALF INCH OF
ussB | R197 Small MOSFET > VREF “T=c1s9 “T=ci60 c195 MOSFETS; Q29, Q49, Q30, Q32.
100k 200 Q53 6 RI 3.92K 0.033UF 0.033UF 22MF 100V
s spiosgw | g Dos R256 1K opa23a0 | 100pf 50v S <[Tvs 16V 15000
TO PAGE 2 &rust crit Foeke 814 322 = N MAX944/50
OPA4340/SOIC CHANGE LOCATION SENSITIVE TRACE' R201
g S L s D b " TO PAGEG
\V% NOT GROUND PLAIN «
L e < BATTERY POSITIVE INPUT
0.1UF R199 14.7K
C164 |1 10pf 50v “LOCATION SENSITIVE TRACE"
l " R159 MUST COUNECT 16 THE PAD VACUUM FAN
mCH HE SOURCES OF %003z MOTOR(S)
15 VIAS TO GND PLAI.
2 @, . 9 J12
IRF3205
TO PAGE 2 virsires PR LN bl 917 B .
= Q50 2 2
IRF3205 3 3
VCE_+5V ‘ 7 T T
VCC_+5V R240 45.3 ohms 1 IMOLEX 394250002 —
" am0-2212 28192212
cizs 01UE < “ (215025-001 RIGHT ANGLE MOLEX STAND-UP MOLEX
C152
CH:
1K R144 o= 5 u48D 0.1UF
Af o
TOPAGE 2 vicsaiom e sf5 ¢ gl 2 ]
MISSING PULSE DETECTOR If GATOR vee_+sv cuzs(|_oauE o] 58 . R22s
Changing C125 to 1.0uf allows, C125 = RIC [ —>> pwmc 9 pyy 101% 1w
Vac Fan motor to reach 100% duty cycle. R145 140K n ==z Q34 " “
v ey Value, 1.0uf CRO o 205 ‘E X LOCATION SENSITIVE!
_ _ ¥ . R202 45.3 ohms 1
(t= 1.75ms) with R145 = 14k & C125 = .1uf QPL, Q11003-004 v 3B cok 3 Lvs1evisoow | COMPONANTS; C165, D90, D12, C194, R225.
(t=10.75ms) with R145 = 14k & C125 = 1.0uf VCC_+5V T4HCT423 Qs o ARE PLACED WITHIN HALF INCH OF 33V
Reas | MOSFETS: Q33, Q50, Q34, Q35.
lR203 45.3 ohms 1 E o
“ oo MAX944/SO
U4sA K c1e4 u74D -
OPA2340 3av 1 22MF 100V
~T~ C168 C169 (TVS 16V 1500W
0.033UF 0.033UF
LIMITS REF. Lcrﬂ Maxim
To31voLTS ad v T oM MAx844 COMP QUAD SO14
uase
«
OPA2340 MAX944CSD
R153 1k 5 R284 14.7K_ "LOCATION SENSITIVE TRACE'
TOPAGE2 . . : T D sou
. Small MOSFET
c1ss 10 TEpRS oG @2 N MATERIAL SPECIFICATIONS PROPRIETARY INFORMATION | 13 | GXXXX | RFM/01-05-2006
< 100p1 50v st B = 5 veer When gate is 6.84 volts SEE NOTES THE INEORMATION IN THIS DOCUMENT ~Ho-
Neg Input is 2.31 volts; IS PROPERTY OF TENNANT COMP;
33v 2 1 2
crance LocaToN sensimve TRace RiEe 5oR TREATHENTS AND FINISHES IFiS SUBJE REV| ECO BY/DATE
. L CONNECT TO e wih ane tace carmect 9 48 pin 4 e MAX9441SO Rios NONE PENROBUCED BR DISGLBSED TO
this point is < Gs1 Pl Boiors connecting 1o Signal Gad Pran uzaA OTHERS WITHOUT WRITTEN OrCAD Center
6 out of 1023 66C NOT GROUND PLAIN 2.0K SCALE: DO NOT PERMISSION OF TENNANT COMPANY
1023 = 3.3 volts u | Riss 100k N/A SCALE DWG DATE TOLERANCES UNLESS OTHERWISE SPECIFIED
: 10 spiosew | dpoa R253 1K
r1a7 2 s C ¢ DWN: XXXXXX o VETRIC TOLERANCES INCH EQUIVALENT
TO PAGE 2 vacrancrurroex & [ | R159 147K = XXXXXXXX XUXOCX0K [ FXXK] - XXX GENERAL NOTES
‘OPA4340/SOIC R252 M C135 10pf 50v "LOCATION SENSITIVE TRACE" " DIMENSIONS WITHOUT BRACKETS ARE
g 1T PNCIE ANDDIRECT TFACE, MDR: - XXXXXX SLOT WIDTH NA NA METRIC. DIMENSIONS WITH BRACKETS
E XXXXKXXX HOLE DIA NA NA ARE INCH. UNLESS OTHERWISE
| :ﬁ{éc;o{ggsgggcﬁigasgisf\;g BES 300000 SPECIFIED ALL DIMENSIONS ARE AFTER DWG PART NUMBER
c1%6 S5 VIAS TO GND PLAN. . IGULAR NA NA TREATMENTS AND FINISHES.
0AUF NEW COMPONANTS IN BOX XXXXXX MACH SURFACES __NIA NIA " :
e D | 1073762
PCB CIRCUITBOARD [PROWLER] SHEET 7 OF 8 (I




! BATTERY POSITIVE INPUT
Q36 N J
IRF3205
R207 45.3 ohms 1
ATED

& N
Q37
IRF3205 " "
208« 453 apms N e LOCATION SENSITIVE
GATOR ONI POPUL,
K o ONS O1F COMPONANTS; C173, C174, R210, D81, D13
GATOR ONLY POPULATED RF3205 ‘E ARE PLACED WITHIN HALF INCH OF
3 MOSFETS; Q36, Q37, Q21, Q38, Q39, Q19
PROPB
Q38 N | o3 l
IRF3205
ros o sszoms 1, ] e
)| o 22MF 100V
Q39 P VS 16V 1500W
IRF3205 ‘
R211 A 45.3 ohms 1
| GATOR ONLYJOPULHTED R210
Q19 D81 1.01% 1W
GATOR ONLY POPPLATED IRF2205 ‘E
R216 . _45.3 ohms 1
“ VS 16V 1500W
iz 176 GAT! R(:C;SlgLV OPULATED
To 033UF To 033UF Tu 033UF
5 DRA
IMPORTANT!
38, Q39, Q19
VCC_+5v
= EACH SOURCE MUST HAVE 12
VIAS CONNECT TO GROUND PLAIN
vee sy = PROPEL
3> DIRB vee +sv C177  22MF 100V
c105, 11
< VCC_+ov l
3ls28 082 D83 el Jis J10 Ji4
c % A c A g ;
3 4 ATOR ONL
6 ESID ES1D ’G \1 3 3
VCC_+5V = Aol { 1 1
74HCTO0 us3 ]
I TarcToo HIP40B? 28762212 92212
1os sno 8 4 Prowler ONLY 75 ONLY
2 BHI BHS 15 R212 2 139
* 3 BLI BLO 1
; 4 ALl ALO 13
= DELO\/LM 12
6 Ves AHS 11 R213 2 139
FORWARD IS WHEN PROPDIR = LOW usec | 7arcTo0 . »
REVERSE IS WHEN PROPDIR = HIGH 0 AHI AHO
TOPAGE2 o« i . Hos  aef® i ‘ BATTERY POSITIVE INPUT
TO PAGE 2 rropeLPwmre & = " P
c178 40
p vee_rsv 1A 3 c 22MF 100V \QRF3205 “‘
TOPAGES 4
e HBRG DISABLE ESID "
VCC_+5v IRF3205
= cm c180 1 cst
TO PAGE 2 PROPELPWM < - 01UF Tmumov o GATORONLY, opuLATEI 010F
US5A A [N Cc IRF3205
i vee,_+5v 7arCTO8 P K SATOR ONLY POPULATED s |G L
C182 0.1UF © ES1D =
VCC_+5V %; . w5 . B 3 "LOCATION SENSITIVE" °
AL Q
O LOCATE NEXTTO Us3 PINS 6 & 12 PROPA:
oz ALSG CONNECT DIR I o
c 2% STAY ON ONE LAYER o
RC Q1 ez |
Ly GRS y B2 A530hms o 1 S 16V 1500W = 184 “"LOCATION SENSITIVE"
o <
Q43
i . s | ZVFIV COMPONANTS; C181, C184, R222, D87, D14
74HCT423 { R221 1\ 453 ohis ARE PLACED WITHIN HALF INCH OF
=[BATOR ONLY RPULATED D67 Ro22 MOSFETS; Q40, Q41, Q46, Q42, Q43, Q20
GATOR ONLY POPULATED IRF3205 ‘E 101%1W
R250 45.3 ohms. 1
Usse - [TVS 16V 1500w
VCC +5V 74HCTOB |
- L ies L rgs GAT( RC%\JALY OPULATED
To 033UF To 033UF To 033UF
IMPORTANT!
Q42, Q43, Q20
EACH SOURCE MUST HAVE 12
VIAS CONNECT TO GROUND PLAIN
3.3V
uron RIT7 s 100k SYPROPB
\ Q7 OPA2340
Small MOSFET
O o L o pyit
WHEN DIR_A IS HIGH, PROPE IS AMPLIFIED. Soge
Usen et 187K ]
1 WHEN DIR_B IS HIGH, PROPA IS AMPLIFIED. 128
RIC
| w230 ’—47» DIR_B 33V 3 mg‘
OPA2340 C191 Small MOSFET ©
100k 100pf 50v Q55 U708 I
LIMITS REF. OPA2340 | oA
7arCTA:
wozs lk TO3.1VOLTS e . SYPROPA 4HCT423
TO PAGE 2 PROPEL CRNT REF 82z Ao ConiETTo
A% NoT GROUND PLAI
. MATERIAL SPECIFICATIONS SEE NOTES PROPRIETARY INFORMATION | 13 | GXXXX | RFM/01-05-2006
| EpmeT sy
1 .
I| TREATMENTS AND FINISHES IT IS SUBJECT TO REURN UPON REV| ECO BY/DATE
“ NONE REPRODUCED OR DISHLOSED T0
e s sp1oscw | 4007 R261 aK R o R 7% ocamion sensimve Trace- SCAE SoNGT OTHERS WITHOUTWRITTEN OrCAD Center
R204 332 7 N TNGLE AND DIRECT TRACE. © NIA
TO PAGE 2 PROPEL CRNT FBKD R232 MUST CONNECT TO THE PLAIN DATE | TOLERANCES UNLESS OTHERWISE SPECIFIED
Sk WHICH THE SOURCES GF O3B, 039, 042, Q43 SCALE DWG
(OPA4340/SOIC R259 M ARE SOLDERD TO. DWN:  XXXXXX [O— METRIC TOLERANCES INCH EQUIVALENT
: XXXXXXXX XX LINEAR HE XXX+ XXX GENERAL NOTES
- WITHOUT BRACKETS ARE
0000 T TS— m AT PO s
HOLE DIA NIA NIA 5
'SPECIFIED ALL DIMENSIONS ARE AFTER
DES.  XXXXXXX ANGULAR NIA A TREATMENTS AND FINISHES. WG PART NUMBER
XXXXXX MACH SURFACES /A NiA E )
e D | 1073762
PCB CIRCUITBOARD [PROWLER] sueet g oF 8 |(©) (]




