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PAGE 1: COVER SHEET, INDEX

PAGE 2: DSP, FLASH, EEPROM, RTC, RS232, RS485, IR, DISPLAY
PAGE 3: POWER SUPPLIES, INPUTS, LED DRIVERS KEYPAD, ANALOG
PAGE 4: LOWSIDE DRIVERS / DIGITAL INPUTS

PAGE 5: ACTUATOR (SQUEEGE OR HEAD)

PAGE 6: BATTERY CONNECTION

PAGE 7: SCRUB BRUSHES VAC FAN

PAGE 8: PROPEL

T5 T7 R14
T5 Prowler Gator
Componant Ref# Value, QPL# Value, QPL# Value, QPL#

R33 2.00K, O10002-222 499, Q10002-164 493, Q10002-164

R385 1.0k, Q10002-193 455, 010002-164 499, Q10002-164

R7B 301K, 010002-335 15.0K, Q10002-308 150K, Q10002-306

R77 649K, 010002-367 530.1k, @10002-335 301K, Q10002-335

o1 IRFR3518, Q19033-005 IRFR3518, 019033-005 STD35NFOB, 319033-007

Q19,020,021,046 MNOT USED NOT USED IRF32055, Q19033002
R249 R216, 7251 250 NOT USED NOT USED 45,3, Q10002-064
C203,C204 MNOT USED NOT USED 0.033UF, Q11003-008
.19, J10 NOT USED 42820-2212 NOT USED

12, J14 428192212 NOT USED MNOT USED

17, 118 NOT USED NOT USED 39425-0002

13 42619-4212, Q15020-004 NOT USED MNOT USED

I8 NOT USED 42820-42172, Q15020-001 42820-4212, Q15020-001
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sl sl
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c. gl R8s «[E3EE 29 oo .
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TOPAGE 3 THROTLE VOLTAGE 4 | DCINZ PWME/IOPE3 5.5 SERIAL STUFF D2 D15
TOPAGE 3 BRAKE VOLTAGE ADCIN3 u7 T1IPWM/TICMP/IOPB4
TOPAGE5 ACTUATOR CRNT FBKD ADCING T2PWMIT2CMPIIOPBS ROPDIR : 2av
TOPAGE 8 PROPEL CRNT FBKD ADCING TDIRA/IOPB6 XTRA_1CPU TO PAGE 6
TOPAGE 7 BRUSH CRNT FDBKL ADCING TMS320LF24068 TCLKINAIOPE? ODOMPLS_CPU 10 PAGE 6 SERIAL Wox w232
TO PAGE 7 BRUSH CRNT FDBK2 ADCIN? 3 01uF C8
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KEY1 ADCIN9 CAPS/QEP4/IOPFO BRU! 14 16
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BT I T 100, 10O 14 74LCX125 | g | R1OUT ‘ ‘
T T 1 ] 25| TMS 10PCO 1752 WRITE PROTECT [ R20UT
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i 8y veat 87N XTALUCLKIN SPISTE/IOPCS SR_SG veessy crs 4 2 Host-sgig00ms 3 | to be grouped together
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o 2 - 4.751R23 TAAHCTIGEG 10K R25 9o veo b c3 6.8UF : i
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4 5 18PFS0V | 18PF 50v R29 13 5
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9 6 K 82 [7
o LEVEL TRANSLATION o % S
TaT2BZ U VCC_+5v R32 ouTG
7.3720HZ
o ? s BAT BACKUP )— MCP2150 SSOP o ouri |22
Z75K R3T OE  VOD ) ) . RESET_2150¢(. © VCC_+5v
MISO3.3 1A Kmisos
How our? ’§ C1p REMOVED IR STUFF é7
s 6 IRESET
RESET_2150
0SC_SM_SG636
osC R82
Q15015-004 1K R34 D/A U20A
10K, 1 R33 499
16 RTC vt 0GoUT1
3 74CBTD3306PW w3 o
33V 5 2 RV2
El so
2 Il 4 1 8 OPA2340 33VOLT VARISTOR
SPICLK3.3 sCk 8 X1 6
1 l 5 > Y1 LK
csa ics — 7
B O s Himo | FRAM
css cs
NEW FOOTPRINT MIS05.3 2l oot & FSM 327 . o vee_+sv
3.3V vee ©
o— ;‘03: TUZZ 33 V208 OUTPUTS ARE SHORT CIRCUIT PROTECT
D apcicss = o0 —— o0 EACH OUTPUT LIMITED TO APROX. 45mA
u22 BAT BACKUP
HEARTBEAT LED e woseurs
component side s
PLACE D4 as shown 33 VOLT VARISTOR
VCC_+5v  C17 Cl8 Cl9 C20 C21 C22 C23 C24 C25 C26 C27
01UF 0.1UF 0.1UF 01UF 0.1UF 0.1UF 0UF 0.1UF 0.1UF 0.UF 0.1UF
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POWER SUPPLY +3.3V

+ C66

33uf

vee +sv 2.3V LOW DROFOUT LINEAR RESULATOR
POWER SUPPLY +5V —
5V / 1A SWITCHING SUPPLY 0.1UF
2. ™ TPS7133Q/SOIC
) MBRD835L v24
1 N LM25755750u 5 + 3 N UZSOUT 5
2 . 2 C65 4 6
TO PAGE 4 KEY INPUT 1 s 4 w_ &8 L Lo N our
2 28 B
RVL © _© n 33.00H e
c67 V48MLA1210 <l ~| Coiltronld®2B23B6330 R136 475K G a
0.1UF + C68 C69 2 N 5
0.1UF
47uf | 35V D6 Cc70 -
| ScHoracov 100UF TANT 16V

POWER SUPPLY +9V

BRAKE INPUT VOLTAGE

R133

243K

TO PAGE3 &4
PROPEL INPUT VOLTAGE

OPA2340)

c102
0.1UF

R135

15.0K
C11s
047UF
For Machine T5
R76 =0 ohms
R77 = 100K
R76 R131
S
30.1K c81 c82

0.47UF

c8
0.1UF

L

332

vee_+ov
9V /1.5A SWITCHING SUPPLY U26 0-1UF
LM2676S - ADJ
R15 3K R18
6
2 n FB
wo o § B
2z 1
& 5 “our ATy
+ cn2 o N Collronics UP38-680
C73 DO5022P-683
47uf / 35V 0.1UF .|
D7 Cc74
SCHOT 1A 60v 100UF TANT 16V

—» POLARITY PROTECTED KEY INPUT TO PAGE 6

A0 BRAKE VOLTAGE TO PAGE 2

THROTLE VOLTAGE TO PAGE 2

KPOWER GOOD

R4l
RA2
R43
Ra4

10K,
10K,
10K,
10K,

[——————<KBRAKE INPUT VOLTAGE
[————<PROPEL INPUT VOLTAGE

VCC_+5v

F1

FUSE POLYSWITCH

' TO DSP, SHEET 2

HOLD .35A/ TRIP .7TA
<FUSED Svolts. To PAGE 2
p Al o of < :L
A Aon
VS DIODE ARRAY TVS DIODE ARRAY
Semtech SMS05C | Semtech SMS05C
I :
— [ SPECS FOR F1
Holding Amps
i0 | 0.35 @ 20C
0.27 @ 50C
0.25 @ 60C
0.20 @ 70C
o8] Trip Time @ 20c
2| 1 Amp @ 2sec.
3 Amp @ 0.03sec.
HDR AMPLATCH 34 PIN Resistance
Min = 0.3 Ohms
Max = 1.3 Ohms
332 RS7
332 RS8
332 R59
vee_+sv
VCC_+5V
\ 332 R60
C76
0.1UF
R61
10K, 332 R62
u8 g
MOSI3.3 soi - gspo ] 332 RE3
> 15
e 3
o2 332 R64
MR Q3
E Q4
FROM DSP, SHEET2 . 32 Res
5 Q7
74HCTS95 @) 332 R66
cnr
0.1UF 332 R67
VCC_+5V
$ 332 R68
[T
Qe 9
sbr - gsbo 332 R69
&
HCLK Q0 15
TRCLK Q1 ‘
% gi 332 R70
o & ‘
*9-24-03 o Q7 332 R71
R134
475K 74HCT595
332 R73
332 A AR74
A4
TO PAGE 2 17 32 R2%6
TO PAGE 2 18 «— S
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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"

” FLYBACK / FUSED POWER T0 J6-13 ON PAGE 4

g
g
a0 &
sl 3 | 2
33v g 8 'E :\
3 9 4 7
o d 9 9 kg ¢ 9 9
Ras e o & 49 9 I & i i
o o o o o= o o o
D24] D25 D23]| D22] DA Q D20 D17
e W W 4 9 A
=
TO PAGE 2 FAULTL « 4 o 4 4 K& < <
TO PAGE 2 AT -1
VBAT 3
VCC_+5V
(VCOMP) RANGE - o RV —
(0.25-3.0 VOLTS) A e STDINF0S
MUST BE RELITIVE
us4
TO SINGLE POINT GND. R90 Serial Parallel FET Driver *
7.5K OHMS R265 K T2
8 CONN 35P0S V AMPSEAL
VCOMPEN GATEO L ‘ Q2
P DRNO
cas PWM1 NO GATEL 2 Mt IRFR3SE J6
4.7UF 16V R91 w2 IN1 DRN1
K= IN2 DRN2 FAST PUMP. TO PAGES 6 [=] DIGTAL INPUT \ ODOMETER PULSE
DO NOT POPULARE 400 o ThSED odompl SSiowrcess EXTRA DIGTAL IPUT
Cs2 fomck e fstie . ELECTBRAKE FUSED ST STOPAGESS 3| | Fuseo svorts
X—go¥ NS DRN3 an WATER SOLENTOD volts >, W SIDE GUTPUT FUSED Suols o
MISO5 e omwe WA CONTACTOR W STDE GUTPUT WaTE
ALL TO PAGE 2 MOSI5 € soi DRN5 5 UNUSED OUTPUL S AP L UNUSED OUTPUT 5 AP
B mmfE— . el O AGTVE NeUT e
SPICLKS5 e GND [ — REC. FULL
BEIRET SQUEEGEE_ACTUATOR_B COWACTVEINEUT SQUEEGEE ACTUATOR B
TOW ACTIVE INPUT romswnek
212 SQUEEGEE_ACTUATOR_A JOPAGESS SQUEEGEE ACTUATOR A
vee_+sv TRACES FROM FETs Q1 - 12 DRAIN TO FLYBACK ] FUSED POWER FLvBACK PATH
4 Ro2 0oHMs o J6 MUST HAVE 10 AMP CAPACITY. 1AVP LoV R roPRGEST HOURMETER
IRFR351 1aMp Lowe SSTOPAGES 4 UNUSED OUTPUT 1 AMP
CONNECT TO POWER GROUND PLAIN P Ol T — e
MOSFET's SOURCE CHARGER INTERLOCK CHARGER INTERLOCK
car AT AR PIN 15 OF U34 & 35 AP LOWE TOW ACTIVE NPT e puTPUT L AP
0.1UF C85, C88, R91, R100 HEAD_ACTUATOR B WIOPACESS HEAD ACTUATOR B
[ — — Qs TO PAGES 5 REVERSE SWITCH
10UF/10V 2 11 IRFR331 HEADACTU@QSFS@ Tty r| |resoactuaTorA
R2 22 TOW SIDE OUTPUT PWMI_ 25 | FAST PUMP
CowspEoutPUT YN 26| | A
J TOW SIbE GUTRUT UNUSED o
R269 1K 1AMP LOWF 1AMP LOWF
< R eion STOPAGES
2 11 ANALOG OUT 1
ANALOG OUT 2 —
R139 BRAKE INPUT VOLTAGE —
PROPEL INPUT VOLTAGE TGO PAGES 5 SENSOR RETURN
= LOCATE L5 NEXT TO U35.
GND_POWER & L5
H —
g
g INDUCTOR FERRITE 4A
%
2 .
i NEW Grounding path for "SENSOR GROUND RETURN".
veesy  VECHV GND_pOWERi J5-35 through ferrite to power ground, instead of directly gND_Power
HIIE to SIGNAL GROUND.
Swrt
Ret épé BATTERY POSITIVE INPUT
20| 20
£l F TO PAGE 6
o | g
212 R93 R94 R95 [R96 R97 R98
B
5 LOCATE L6 NEXT TO U35.
Soms = x5 x5 5 e
ot populated ouro -2 > 1AMP LOWF TO PAGE 4/ J6-28 —
INDUCTOR FERRITE 4A
23 H
eserey & 2 peeer outt > sqeemeao LT TO PAGES TO PAGE 2 R NEW Grounding path for "SIGNAL GROUND PLAIN".
oura [ % weruse TO PAGE 5 veAr > e 2|2 ; ; PN ;
vee_+sv GND SIGNAL Will place footprint near U35 to minimize effects of noise
cs7 20 csp = N UNUSED (VCOMP) RANGE N A — introduced between, TPIC46L01 PIN 15 and Centeral L
outs 1AMP LOWE -
0.25-3.0 VOLTS) s NOT PRRUIATE Ground (Stud). GND_POWER
MC33298 MUST BE RELITIVE 99 Serial Parallel FET Driver . 3 REC. FULL
12 fTO SINGLE POINT GND. & 7.5k Okuis ot VK An
spioLKsC———34 soik our P ANPLOWALOUR METER 1 o
VCOMPEN GATEQ ‘ — Q8
VCOMP  DRNO
ours [ > 1w Lows HORN / BEEPER or1ev fommy vl caTEL B -\ g ropuLaTE
p— R100
HosIs———"4 s . > DO NOT POPULATE ~ $ o s
ouTe 1AMP LOWC HX—g¥ INa GATE3 [ HORN SWITCH
UNUSED s bR AR A FORWARD SWITCH L4 1S LOCATED NEAR U64
REC FULT
1 R110 4.75K Sbo GATEA 9 REVERSE SWITCH L4
oUTT [FE NS e lowd ELgTOP INPUT PR  w— 1 ‘i Fenssis j——
Wisos 3 ol 14 scu ATES 15— NOT POPULATE
TPIC46L01 3 INDUCTOR FERRITE 4A
VCC_+5V o
- R273 1K H
T 2 ORIGINAL Grounding path for "SIGNAL GROUND PLAIN".
ccoo ocooo
5655 5365 R0t oomus 1, =T Rirasas
U o PORLLATE GND_SIGNAL =
N s - GND_POWER
€90 R274 1K
0.1UF
4} c89 et pr— 1 :JRlFlﬁf!SlB
10UF/10V/ NOT POPULATEI
3
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 IRESETSV

VCC_+5V

5V RESET & H-BRIGE DISABLE

> HBRG DISABLE

R78 A A 1M R79 681 5
TOPAGES5,7 &8
D3 |4 sbioscw 74HCT132/SO
N
— C83
0.1UF
LOCATE C96 &C97 CLOSE
TO PINS 6 & 12.
ALSO CONNECT DIRECTLY]|
TO PINS 6 & 12.
TO PAGE 3 seserero Lt bsP O < 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 ,crpmonon & o s A a0 | rycommpower reLaY
3av 3 14 R105 45.3 ohms
BU 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 [ ACTUATOR LIFT /LOWER
8 . 9 co9 ||
o I SQUEEGEE / BRUSH
TO PAGE 2 scrummonmumes < 2 T Z2MF 100V TOPAGES 439 HEAD_ACTUATOR A
ToPAGES Y HEAD_ACTUATOR B
HCo3 R109 HBRG DISABLE
40.2K ES1D
74HCT132/SO
TOPAGE 2 crunrorewn VG 5V
VC
S e I os3
b 100 N
@o 1UF L4l
14,0k o
R112 . = ESID
s
& 320
Sk
c o
rc %
g
__¢S
CLR G
- 1 D9 MBRDS35L
T4HCT423" 2
U39A Ji 3
FHIAL FH1B1
FUSEHDLDER F2 FUSE FUYSEHOLDER TO PAGE 4
R113 475K o e |
TO PAGE4  veruse =\ =H BATTERY POSITIVE INPUT
Littlefuse 313015
U47A 10K
) 74HCTO08 R114
Q13 ) cio7 | Y Q14
IRF3205 E C106 0.1UF IRF3205
1 0.1UF 1
s ’ —‘7 —‘7”
h: 146 Y 147
[ Q15 > S 33V 600W S 33V 600\ Q16
IRF3205 < < IRF3205
C108 1 1
iﬂ 0 . E - o
U41A R117 3.92K C109 |_0.033UF c110 || 0.033UF
I f 1T
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
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DES. XXXXXXX ANGULAR NIA NA TREATMENTS AND FINISHES. pwe PART NUMBER
XXXXXX

Y MACH SURFACES NIA NIA D 1073764
"™ CIRCUIT BOARD, GATOR sieeT 5 0F 8 |(0) (]| 1= : :




TOPAGES  7ENER 12 VOLTS;

D8

510 5% 1W
R102

510 5% 1W

P poLyswitcH

TO PAGE 3 POLARITY PROTECTED KEY INPUT &

510 5% 1W

R233
510 5% 1W
R206

SWITCH, POLY 500mA, 60V, 0.7 OHMS

BATTERY VOLTAGE SENSE =.097 OF BATTERY VOLTAGE
BATTERY VOLTAGE SENSE = 3.3V @ 34 BATTERY VOLTS

K

DIODE AXIAL ZENER 12V 5W

D80

W ks

BATTERY POSITIVE INPUTO PAGE 4, 5&7

Ji1

TOPAGE 2 BATTERY VOLTAGE SENSE< R116 382 R12% 425K 1 O 6.5mm HOLE DIA.
e e l IESENES M6-THREAD_25MM_LONG
Riz7 Rast ES c1ro Stk onms
232 c103 5.11K OHMS T T T Tu 1UF T T T
1.5UF
= J7
1
6.5mm HOLE DIA.
M6-THREAD_25MM_LONG
GND_POWER
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
o
When "ODOMPLS_CPU" = 20V Then odompls3.3 = 2.16V oPasanisolc |
- 12 R142 m R260 1.65k 1/2 W
When "ODOMPLS_CPU" = 26V Then odompls3.3 = 2.80V * odompls TO PAGE 4/J6-1
TO PAGE 2 ODOMPLS_CPU < il 32\ n RES 1 e l
R255
y C118 200
Aal 0.033UF
33v
Cl=2.16V = B+ 20V, CHARGER INTERLOCK SWITCH WAS OPENED AND SCR IS NOT CONDUCTING. )
Cl =280V = B+ 26V, CHARGER INTERLOCK SWITCH WAS OPENED AND SCR IS NOT CONDUCTING. O sorsoic
Cl'=0V = CHARGER INTERLOCK SWITCH IS OPEN DISCONNECTED FROM B+ ~1
TOPAGE2 s 2<Cl<16V= SCRIS CONDUCTING AND CHARGER INTERLOCK IS CONNECTED TO B+ o . . 10 Ross m Roat LSSARW ¢ cnecennreriock TO PAGE4 / J6-18
3
e MATERIAL SPECIFICATIONS SEE NOTES PROPRIETARY INFORMATION | ¢ | Gxxxx | RFM/08-08-2005
o TSNE IgFORMA'gON IN THIS DC%CUMENT
. TREATMENTS AND FINISHES TS SUBMECT To REURN UFN. - |REV|  ECO BY/DATE
NONE REPROBUCED R DISLLOSED TO OICAD C
i enter
R242 14.7K ; 4 ggé ;’zga SCR Q52 SCALE: N/A bonor DATE TOLERANCES UNLESS OTHERWISE SPECIFIED gg;ﬁsssg;%%uémmﬂwmm
TOPAGE 2 e VTM = ON STATE VOLTAGE ScALEDWG
VTM = 0.60 VOLTS @ APPROX. 13.5MA DWN: XXXXXX [ METRICTOLERANCES | INCH EQUVALENT |
o @ R I Ll ] XX GENERAL NOTES
s R 200000 storwot_ux T ATE
1 XXXXXXX HOLE DIA NA NA ARE INCH. UNLESS OTHERWISE
= BES. XOOKXXXX ANGULAR A NA TRERTMENTS AND EINSHES. e | DWE | PART NUMBER
XXXXX: MACH SURFACES _ NIA NIA . :
PART NAME: SIZE 1073764
CIRCUIT BOARD, GATOR SHEET 6 OF 8 ] : :




TO PAGE6
€ BATTERY POSITIVE INPUT

sp1o3gw |4 D96 R258 1K
R150 332 N
BRUSH CRNT FDBK1 <
TO PAGE 2 R257 m J
Q25
IRF3205 ‘E
R160 453 ohtn
= cis o
0.1UF Qa8
IRF3205
l a3 sssotms N
R161 1K "LOCATION SENSITIVE TRACE" ®
BRUSH CRNT REF1 R162 475K \c Rots
TO PAGE 2 uwsm 70 TR DRANS OF G 028 o o o "LOCATION SENSITIVE"
TO3.1VOLTS IRF3205
R165 4530hms 1 COMPONANTS; C136, D65, D10, R247, C202
[ o " o ot ARE PLACED WITHIN HALF INCH OF
R288 147K n IRF3205 ‘E 101% 1W MOSFETS; Q25, Q48, Q27, Q28.
R169 45.3 ohns . 1
. l Small MOSFET 5> VREF M o
100k c201 Q54 9 R05 3,02
100pf 50v
MAX944/SO
crance LOCATION SENSITIVE TRACE] ur4c R237 c202
CONNECT TO Then with one trace connect to U45 pin 4 20K 22MF 100V
Uds PIN belore connecting to Signa Gnd Plain.
NOT GROUND PLAIN P i
0.033UF 0.033UF
R174 147K =
I "LOCATION SENSITIVE TRACE
" RI74 MUST CONNECT 10 THE PAD
WHICH THE SOURCES OF Q27,028
ARE SOLDERD TO. PAD MUST HAVE
15 VIAS T0 GND PLAN
: s MOTORS
S
TO PAGE 2 srusiPwmi oo £ 2 VCC_+9V 22MF 100V
33V C146] [0.1UF. o D67 D68
RI75 2 95514 c |4 A 38 13
1 29913 049 D\l o
) FQ ESID ESID 1 1
R177 - VCG_+5V e s s
¢—— BHB BHO
TOPAGE 2  swustumrs < u B s s w2 . 1 T i
Hi BHS 5 5
J 34 8L o2 2 2
4 ALl ALO 2L —
VeC_+5 = oo |22 RIGHT ANGLE MOLEX STAND-UP MOLEX
TO PAGE 2 srusipwursz <& 8 VEC_+oV 42820-4212 128194212
O PAG UsH VCC_+5V & fvss cto (2 MeLo
RI76 s s 402K T roet ans 12 13
vee_ sV . D:UF 9 - Il f 9 e o i; |
R182 1 T 0 C150 100pf 50v. £148
TO PAGE 2  srusipwmz o1 0y o 54% 12 L il RFSH AHB |
o ; 10 DIs CHS 15 2 1 HS 22MF 100V
R184, c149|| 04UF 6 56 [ R183 39 T D7
il A TOPAGES Y/ 1y cHo |14 SycHo ¢ A c
11 H HBRG DISABLE 12 13 151 | |.22MF 100V
G pPUMCY [ i che fs1 | ESID
o] D7:
U44B HIP4086
varc 74HCT42;
74HCTO8 o ESID
5, C117, R290, R291
OMPONANTS 74 TO PAGEG6
o . K BATTERY POSITIVE INPUT
ROUTE THIS TRACE VCC_+ov <
DIRECT TO U489 PIN 20
[U49 PIN 20 Q29
IRF3205 N
Q49 c156
oigp gl s S
ﬁum PING ]
ROUTE THIS TRACE 1
OPA2340 c1s4
3av 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 b1l
R191 1k C158 TO THEDRAINS OF Q30,032 33v IRF3205 E
TO PAGE 2 srustcrNTRer2 45K 010F RI18A ~ 4530hms o 1 N
Q32 R246 " "
33V M/j7 l o ) IRF3205 ‘E 'S 16V 1500W 1.0 1% 1W allEA RS Sl o
e e e e S o L COMPONANTS; C156, D77, D11, R246, C195
s o 3 , D77, D11, )
u » 77 ARE PLACED WITHIN HALF INCH OF
UseB R197 Small MOSFET VREF “T=c1s9 “T=ci60 c195 MOSFETS; Q29, Q49, Q30, Q32.
< C20 Qs3 6 R194, \ 392K 0.033UF 0.033UF 22MF 100V
5 SD103( R256 1K OPA2340 100pf 50v VS 16V 1500W
TO PAGE 2 &rust crit Foeke 814 322 = MAX944/S0
(OPA4340/SOIC LOCATION SENSITIVE TRACE"
o 2254 1 Then wih one trace connect 1o US1 PING
Riss <7 100k belore connecting to Signal Gnd Plain. ¢ TO PAGES6
| < BATTERY POSITIVE INPUT
;E clea | “LOCATION SENSITIVE TRACE" VAC U U M FA N
| TNGLE AND DIRECT TRACE.
a3V WHICH THE SOURCES GF Q%0007 MOTOR ( S)
ARE SOLDERD TO. PAD MUST HAVE
15 VIAS TO GND PLAIN
2 @, . 9 J12
TO PAGE 2 vacranpunire r20o wszomi 1, 116 ofsfe] 317 M .
CHO:- = 5 5
3 3
VCC_+5V ] T T
R240 45.3 ohms 1 ‘ IMOLEX 39425-0002 ]
¥ 428202212 428102212
cizs 01UE < “ (215025-001 RIGHT ANGLE MOLEX STAND-UP MOLEX
1K R144 72 oS CH:
TO PAGE 2  vacranpwm ) B g;Q 12
92
VCC_+5V C125 1.0UF c?® % R225
MISSING PULSE DETECTOR RC & > punc 9 o o
H R145 Ly ERG Q34 "LOCATION SENSITIVE"
Changing C125 to 1.0uf allows, Eik . . R | X
Vac Fan motor to reach 100% duty cycle. v Usos cLok 3 Jvsiovisow | COMPONANTS; C165, D90, D12, C194, R225.
veesy e @ N ARE PLACED WITHIN HALF INCH OF
) s | MOSFETS; Q33, Q50, Q34, Q35.
(t = 1.75ms) with R145 = 14k & C125 = .1uf Reos 453 ohm. 15 o os0
(t = 10.75ms) with R145 = 14k & C125 = 1.0uf ussa X cios
OPA2340 € 22MF 100V 33V
T~ c168 C169 <[TVs 16V 1500w Q
0.0330F 0.0330F MAX944/S0
U74D
LIMITS REF. Lcrﬂ Maxim
TO3.1VOLTS 33V Q19045-004
IC SMD MAX944 COMP QUAD SO14
TO PAGE 2 R153 1k s sk R284 147K LOCATION SENSITIVE TRACE' "Sﬂéﬁg‘t‘lCSD
VACFAN CRNT REF ’\/\/j7 i Small MOSFET T(R)ACE CONNEETOWGQ;ZBSEX
TO THE DRAINS OF Q34, Q35 <
c193 MATERIAL SPECIFICATIONS -08-:
PROPRIETARY INFORMATION RFM/08-08-2005
100pf 50v Q51 . k] 5 When gate is 6.84 volts SEE NOTES & mroRNAY TH1S bOCUMENT G GXXXX
Neg Input is 2.31 volts; IS PROPERTY OF TENNANT COMPANY.
33v 2 1 2 g
LocaToN sensimve TRace < RiEe 5oR TREATHENTS AND FINISHES 1715 SUBJECT T0 REURN UPON REV| ECO BY/DATE
ST ome e cormac 5 Ut in 4 o Mexossso NONE REPRODUCED OR DISCLOSED TO
this point is belare connecting to Signa Gnd Plan S uma R193 OTHERS WITHOUT WRITTEN OrCAD Center
6 out of 1023 uesc = 5 NA poNor DATE TOLERANCES UNLESS OTHERWISE SPECIFIED PERMISSION OF TENNANT COMPANY
1023 = 3.3 volts R158 SCALE DWG
10 W |goos R253
< DWN:  XXXXXX METRIC TOLERANCES' INCH EQUIVALENT
TO PAGE 2 vacrancrurroex & R4 2 8 N [ = XXXXXXXX 05132004 e FXXK] - XXX GENERAL NOTES
2 | 000X ET— s e e e
XXXXXXX HOLE DIA NA NA ARE INCH. UNLESS OTHERWISE
WHICH THE SOURCES OF Q34,035 SPECIFIED ALL DIMENSIONS ARE AFTER
- Ce 15VRSTo oo P ST HAVE DS, XXXXXXX IGULAR NA NA TREATMENTS AND FINISHES. DWG | PART NUMBER
i Case A COMPONANTS 1 BOX XXXXXX MACH SURFACES __N/A NA D 107376 4 ’
PART NANE:
CIRCUIT BOARD, GATOR sieer 70r g [(© J[s1= : -




TO PAGE 2
TO PAGE 2

TO PAGE 2

TO PAGE 2

TO PAGE 2

PROPDIR  (4-

VCC_+5V

Q36 N
IRF3205
R207 45.3 ohms 1

R208 453 of

o

hms

Q37 R
IRF3205
1

R249

453 ohms.

B

Q21 !
IRF3205 ‘
1

BATTERY POSITIVE INPUT

"LOCATION SENSITIVE"

COMPONANTS; C173, C174, R210, D81, D13
ARE PLACED WITHIN HALF INCH OF
MOSFETS; Q36, Q37, Q21, Q38, Q39, Q19

PROPELPWMFE (-

PROPELPWM (-

VCC_+5V
» DRB VCC_+5V
C105|
sjus28
3 4
6
74HCTOO —L
] 7aHcTo0
FORWARD IS WHEN PROPDIR = LOW us2c | 74HCTO0
REVERSE IS WHEN PROPDIR = HIGH 10
8
D
T
< VCC_+5V
VCC_+5V
Us5A
VCC_+5V T4HCTO8
c18? }Lﬁi -
veessv 1k R218 9 5 2 :
)AL Qfz
BggQ
Sz
c 22
rRic
o
Ly GRS
40
74HCT423

UssB

VCC_+5V 74HCTO8 <)

PROPB
Q38 B
IRF3205
ros o n sszoms 1, ] e
) o 22MF 100V
Q39
211 45.3 ohy Rre0s 1 ‘E
R211 . ohms
o o R210
:3;;93205 ‘E 1.01% 1W
R216 45.3 ohms 1
M E
C175 C176 C203
To 033UF To 033UF Tu 033UF
IMPORTANT!
Q38, Q39, Q1!
EACH SOURCE MUST HAVE 12
VIAS CONNECT TO GROUND PLAIN PROPEL
cimr | 2o
VCC_+9V Il
D82 D83 <o J 18 £0 J 14
c |d A c A 4 4
‘ ‘ 2 2
ES1D ES1D L i i
VCC_+5V uss = ||
HIP4082 42820-2212 9-;
1 BHB. BHO 16 TOTERRa25.0002 MOLEX - 90 degree  STAND-UP MOLEX
2 o s |25 R212 2 139 Q15025-001
3 BLI BLO 14
4 ALl ALO 13
= DE\Q\/L{G 12
6 Ves AHS 11 R213 2 139
7 AHI AHO 10
8 9 o
os e i BATTERY POS$ITIVE INPUT
D c178 Q40
A c 22MF 100V IRF3205
TOPAGES Y/
R214 HBRG DISABLE EsiD
40.2K )41
IRF3205
== c179 €180 1 Ci81
0.1UF Tlﬂumﬂv | o I 0.1UF
D85 Q46
AN c IRF3205 ‘E
Vi I R251 45.3 ohms 1 =
ESID = o
"LOCATION SENSITIVE"
LOCATE NEXTTO Us3 PINS 6 & 12 PROPA
ACS0 ConnECT bif
STAY ON ONE LAVER o
w208 |iE
(RO A ASS0hms o 1 L g "LOCATION SENSITIVE"
Q43 N
s |1 ZVFIV COMPONANTS; C181, C184, R222, D87, D14
 R22L A 453 ohms 1 ARE PLACED WITHIN HALF INCH OF
o g0 o Ro22 MOSFETS; Q40, Q41, Q46, Q42, Q43, Q20
IRF3205 ‘E 1.0 1% 1W
R250 45.3 ohms. 1
o
——C185 ——C186 C204
To 033UF To 033UF To 033UF
IMPORTANT!
Q42, Q43, Q20
EACH SOURCE MUST HAVE 12
VIAS CONNECT TO GROUND PLAIN
U70A R277 100k
T L ReTT A0 syprOPB

Qa7 0OPA2340
‘Small MOSFET

o L2y o
I WHEN DIR_A IS HIGH, PROPB IS AMPLIFIED.

UsA R276 147K

— 1 WHEN DIR_B IS HIGH, PROPA IS AMPLIFIED.
33v
~ a0 ‘Small MOSFET o
OPA2340 100k cia1 mal
100pf 50v Q55 vros
LIMITS REF. OPA2340
TO3.1VOLTS
R228 1% CHANGE 7 DYPROPA
a1
PROPEL CRNT REF R229 LEES CONNECT TO
U1 PING
N NOT GROUND PLAIN
33v
ci92 } } 10pf 50v
usie R231 100k R232 147K
75 sp1osgw | 4097 R261 1K “LOCATION SENSITIVE TRACE"
R204 332 7 Al TVGLE AND DIRECT TRACE
PROPEL CRNT FBKD R232 MUST CONNECT TO THE PLAIN
WHICH THE SOURCES OF Q38, Q39, Q42, Q43
OPA4340/S0IC R259 M ARE SOLDERD TO

N

Q
Q

©45v0LTS

2
:
Q
@

20

T

w

o
z
]

o

R
y
i0A

Ua
74HCT423

MATERIAL SPECIFICATIONS SEE NOTES PROPRIETARY INFORMATION | ¢ | Gxxxx | RFM/08-08-2005
e
I g

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

NIA ae owe DATE | TOLERANCES UNLESS OTHERWISE SPECIFIED
DWN: - XXXXXX 05-13.2008 METRIC TOLERANCES INCH EQUIVALENT
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SPECIFIED ALL DIMENSIONS ARE AFTER

DES.  XXXXXXX ANGULAR N/A NIA TREATMENTS AND FINISHES. DWG | PART NUMBER
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PART NAME:
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