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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"
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LOCATE C96 &C97 CLOSE
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VCC_+5v
VCC_+5v u3s
HIP4082
1 BHB. BHO 16 R103 45.3 ohms NQT POPULATED
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- uir(a)s(:xxx MACH SURFACES  N/A A D _QZGOOO-OOZ‘
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NOT POPULATED
D8

TOPAGES  ZENER 12 VOLTS, '

BATTERY POSITIVE INPUNO PAGE 4, 5&7

DIODE AXIAL ZENER 12V 5W
510 5% 1W
R102

510 5% 1W

P poLyswitcH

TO PAGE 3 POLARITY PROTECTED KEY INPUT

510 5% 1W
R233
SWITCH, POLY 500mA, 60V, 0.7 OHMS
510 5% 1W
R206
<
D80
!! ES1D
o
BATTERY VOLTAGE SENSE = .065 OF BATTERY VOLTAGE
BATTERY VOLTAGE SENSE = 1.57V @ 24 BATTERY VOLTS
BATTERY VOLTAGE SENSE = 2.35V @ 36 BATTERY VOLTS Ji1
BATTERY VOLTAGE SENSE = 3.14V @ 48 BATTERY VOLTS
TOPAGE2 BATTERY VOLTAGE SENSKE aue = ' fuze L Q 6.5mm HOLE DIA.
Bon |Fon | T [ Boow | | B | | M6-THREAD_25MM_LONG
Riz7 Ras1 ES ES ES cimo ES 511K OHMS
332 C103 5.11K OHMS 0.1UF 100V
T T T
= J7
1
6.5mm HOLE DIA.
M6-THREAD_25MM_LONG
GND_POWER
33v
OPA2340
33v
L RO A2 xira_2in TO PAGE 4/ 16-30
To PAGE 2 XTRA 2CPU U7lEA T 3 R283 M . R6 5.11k 1/2 W KEY INPUT
= _ L2
opa2as0 7| R279 l
402 C30
0.033UF
Ror8 " ! Roas 10 )
33v
L U66D
< (OPA4340/S0OIC
TOPAGE 2  XTRA_ICPU w -7 E l = satcuzw xtra_ln  TO PAGE 4/ J6-2
B R263
402 c29
0.033UF
R262 20K . R245 249K % T
33v
ue4D
When "ODOMPLS_CPU" = 20V Then odompls3.3 = 2.16V oPasapisolc | 1
When "ODOMPLS_CPU" = 26V Then odompls3.3 = 2.80V g R4z M R280 Sty odompls  TO PAGE 4/J6-1
TO PAGE 2 ODOMPLS_CPU 3% RE3 14 Ta l
R255
o C118 402
Al 0.033UF
Cl=2.16V = B+ 20V, CHARGER INTERLOCK SWITCH WAS OPENED AND SCR IS NOT CONDUCTING. 3av
Cl=2.80V = B+ 26V, CHARGER INTERLOCK SWITCH WAS OPENED AND SCR IS NOT CONDUCTING.
Cl'=0V = CHARGER INTERLOCK SWITCH IS OPEN DISCONNECTED FROM B+ ueac
5<Cl<16V= SCR IS CONDUCTING AND CHARGER INTERLOCK IS CONNECTED TO B+ OPAd3A0ISOIC
INTERLOCK SWITCH IS OPEN WHEN CHARGER IS CONNECTED. B ross M ont S w
R282 332 8 + CHARGER INTERLOCK
TOPAGE2 « ke TO PAGE4/J6-18 MATERIAL SPECIFICATIONS SEE NOTES PROPRIETARY INFORMATION DKW 8-14-2012
SCR FUNCTION: | -14-2012
ZIF THE SCR IS ON WHEN POWERING UP, IT MEANS THE CHARGER WAS NEVER CONNECTED. o THE INFORMATION IN THIS DOCUMENT
~IF THE CHARGER WAS CONNECTED WHEN POWER WAS OFF, IT LETS THE MACHINE KNOW IT SHOULD UPDATE THE BATTERY GAUGE WHEN POWERING UP. TREATMENTS AND FINISHES Eg%?ﬁ%ﬁé}%’?yggfgﬁ"w“ REV| ECO BY/DATE
NONE
52 Rods RS WITHOUT WRITTEN - OrCAD Center
¥ & SCR Q52 SCALE: DONOT PERMISSION OF TENNANT COMPANY
TO PAGE 2 veat, R242 — 402 VTM = ON STATE VOLTAGE NIA ae owe DATE | TOLERANCES UNLESS OTHERWISE SPECIFIED
VTM = 0.60 VOLTS @ APPROX. 13.5MA OWN: XXXXXX METRIC TOLERANCES | INGH EQUIVALENT
o @ R I i T ] XX GENERAL NOTES
e B 00000¢ SuorwbT 1w e
= XXXXXXX HOLE DIA NA N/A ARE INCH. UNLESS OTHERWISE
= BES. XOOKXXXX ANGULAR A NA TRERTMENTS AND FINSHES. e | DWE | PART NUMBER
T Ni'(‘)s(:xxxx MACH SURFACES NIA NIA D Q26000_002
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SD103

w09 R258 1K
BRUSH CRNT FDBK1 RID 2 N
TO PAGE 2 Ros7 m
== ci9
$ 0.1UF
33v
R161 1k
TO PAGE 2  BRUSHCRNT REF1 RIG? ZNES
LIMITS REF. ;7 33v
TO3.1VOLTS
c137
g 0IUF NOT POPULATED
uasB R288 147K
7
JL Small MOSFET
R171 0T POPULATED NOT POPULATED,
100k €201 Q54
oPA2340 Tmum sov
MAX944/SO
u7ac R237
20K
R173 100k
R174 147K =
Cl144 { } 10pf 50v. AN
74HCTO8
U478, U4aa
74HCTA423
o
VCC_+5V cias ||
TO PAGE 2 srusiPwmi 2 VCC_+9V 22MF 100V
33v C146/ | 0.1UF D67 D68
RI75 1401 2 c |4 A c A
1 U49 D\
g’wﬂm > pwne £S1D ES1D
L ois BHo 24
TO PAGE 2 srustpwurer <& 2w s |22 RiTo 2 130
4 ALl ALO =
VCC_+5 I S 2
AHI VDD
TO PAGE 2 srusipwmrsz & 2 VECHoV
VCC_+5V Sewma T & vss cio 2 Lo
RI176 s s 402K woeL ans 12 139
VCC_+5V o L - 8o avo FH—
- 182 1k 9= » C150 || _100pfSov 9 16 £ |
AL o RFSH  AHB
TO PAGE 2 srusiPwM2 p—— 5 5202~ L HF 10 15 -
R184, 140K cia9|| 01U 35 = DIs CHS 39 Hs %
1T 7 g/c‘ a TOPAGES5 X/ 1y cHo 4 I HO o A c
11 S HBRG DISABLE 12— 13 22MF 100V
c1s8 CR PWMC, CHI CcHB ESID
0.1UF ™ o7
U44B HIP4086
u4rc 74HCT42;
fancros GROUS CoMPONENTS ol Esio
NEXT 70 U45. < TO PAGEG6
BATTERY POSITIVE INPUT
ROUTE THIS TRACE VCC_+9V
DIRECT TO U49 PIN 20 <
Jua pin 20
2.31 volts
C156
VREF & 0.1UF 1T
ﬁuw PING
ci17 c1sa ROUTE THIS TRACE =
0PA2340 470F 16V 10UF/10v DIRECT TO U49 PIN 6
R187 33v
Y] LIMITS REF. 4
TO3.1VOLTS o 33V
R191 1k C158 33v
TO PAGE 2 BRusH CRNT ReF2 192 475K 01UF S N .
. M’@ l . st LOCATION SENSITIVE
R286 3.92K
3 SMOT SHUNT HI COMPONENTS; C156, D77, D11, R246, C195
T PoPULATED SHUNTS ARE PLACED WITHIN HALF INCH OF
ussB | » R197 Small MOSFET MOSFETS; Q29, Q49, Q30, Q32.
332k €200 Qs3
Tl SD103EW |4 D95 R256 1K 15nF 50v
TO PAGE 2 srust cryt Foske R, 332 z N e R, C200 03 uxaiiiso
oPAAsAo/so\cﬂ s w 33V AR A zwf’(:j
Rig8 N/ 332 o TO PAGEG
D114 < BATTERY POSITIVE INPUT
c197 BAV199LT1G 3
0.1UF R199 3.92K
il G || e . VACUUM FAN
33v AMPLIFIER GAIN= 85
O S O cunen . MOTOR(S)
3.3V AT OUTPUT WITH 194A MOTOR CURRENT
12 @, * 9 J12
IRF3205
TO PAGE 2 vaceanpunrs 3 . w0 o \E alele| 317 e ;
P Q50 C165
IRF3205 0.1UF 1T 3 3
VCE_+5V ol T T
VCC_+5V R0 453 ohs 0 ‘E O1e00s 001 2820-2212 2819-2212
ci2s 01UF © “ - (215025-001 RIGHT ANGLE MOLEX STAND-UP MOLEX
C1s52 H:
1K R144 v ol u4sD 0.1UF c
TO PAGE 2 vaceanpwu Ay W 74HCTOB
MISSING PULSE DETECTOR If GATOR VCG_+5v cias|| 0aue slc 58 W R22s
Changing C125 to 1.0uf allows, C125 = RIC 21 “—>> pwmc 9 b2 101% 1w
Vac Fan motor to reach 100% duty cycle. R145 140K n ==z 34 " "
v ey value, 1.0uf R o ‘E i LOCATION SENSITIVE
- - - = K202 45.3 ohms 1
(t= 1.75ms) with R145 = 14k & C125 = .1uf QPL, Q11003-004 v u3se cu 3 fvs2avisoow | COMPONENTS; C165, D90, D12, C194, R225.
(t = 10.75ms) with R145 = 14k & C125 = 1.0uf VCC_+5V 74HCT423 Qs N ARE PLACED WITHIN HALF INCH OF 33V
Fn | MOSFETS; Q33, Q50, Q34, Q35.
[R203 45.3 ohms 1 ol
D90
“ MAX944/SO
U4sA K c194 u74D -
‘OPA2340 33v i 22MF 100V
~T~ C168 C169 (T\/S 24V 1500W
Q 0.033UF 0.033UF
Maxim
l Q19045-004
LIMITS REF. 132 IC SMD MAX944 COMP QUAD SO14
TO3.1VOLTS 1UF 33V MAX944CSD
o /458 S014
OPA2340 . |
TOPAGE2 e . s B e
SMAINOSFET TO THE DRAINS OF Q34, Q35 N MATERIAL SPECIFICATIONS
R157 c1e3
100k 100pf 50 51 3 SEE NOTES PROPRIETARY INFORMATION DKW 8-14-2012
~ P @ 1 * P VREF va:ge?ngﬁﬁslszeéﬁztv\éﬁlsts THE INFORMATION IN THIS DOCUMENT
- IS PROPERTY OF TENNANT COMPANY.
> crance LocaToN sensimve TRace < R R TREATHENTS AND FINISHES 17 1S SUBJECT T0 REURN UPON REV| ECO BY/DATE
e TR o€ racs cormac 0 Uab i 4 MAXS44SO NONE REPRODUCED OR DISCLOSED TO
o en with one trace cornect to U5 pin =
this point is < Gs1 Pl Boiors connecting 1o Signal Gad Pran S una R193 OTHERS WITHOUT WRITTEN OrCAD Center
6 out of 1023 ueec roreroumopA o SAE NA poNor DATE TOLERANCES UNLESS OTHERWISE SPECIFIED PERMISSION OF TENNANT COMPANY
1023 = 3.3 volts ~ ) R158 100k SCALE DWG
10 SD103CW_ D94 R253 1K
* DWN: XXXXXX METRIC TOLERANCES INCH EQUIVALENT
TO PAGE 2 vacean cant roex — = . N I o 1 = XHRXXXKX XXX [Ty T XXX| 4 XXX GENERAL NOTES
OPA43401SOIC R252 m c135 { } 10pt 50v I‘hcécLénsmcsogwswcws TORACE“ MOR. XXOXXXX ‘SLoTWiDTH NA NA DIVENSIONS WITHOUT BRACKETS ARE
o R158 MUST CONNECT TO THE PAD
B XXXXXXX HOLE DIA NA NA ARE INCH. UNLESS OTHERWISE
WHICH THE SOURCES OF Q34,035 SPECIFIED ALL DIMENSIONS ARE AFTER
T i RS O CR LA e DES.  XXXXXXX ANGULAR N/A NIA TREATMENTS AND FINISHES. DWG | PART NUMBER
g NEW COMPONANTS 80X XXXXX MACH SURFACES A A Q26000-002°
PART NANE:
PCB CIRCUITBOARD [T7 BURNISHER] SHEET 7 OF 8 |@ (I SIzE




TO PAGE 2
TO PAGE 2

TO PAGE 2

TO PAGE 2

TO PAGE 2

Q36 3
IRF3205
R207 45.3 ohms 1

R208 45.3 ohms

Q37 R
IRF3205
1

GATOR ONLY POPULATED
R249 453 ohms

ol GATOR ONL

Q21
IRF3205 ‘
1

POPULA’

Cc173
OIUFIOV COMPONENTS; C173, C174, R210, D81, D13
ARE PLACED WITHIN HALF INCH OF

? BATTERY POSITIVE INPUT
J "LOCATION SENSITIVE"
T

= MOSFETS; Q36, Q37, Q21, Q38, Q39, Q19

PROPB:

Q38 N
IRF3205
R209 A a _45.3 ohms 1

D13

ci74

® Q39 N [TV 24v 1500w 22MF 100V
IRF3205 ‘
R211 A 45.3 ohms 1
= GATOR ONLY fOPULATED R210
Q19 D81 1.01% 1W
GATOR ONLY POPULATED 1RF3205 ‘
R216 a_a_45.3 ohms 1
) VS 24V 1500W
GATAR ONLY ROPULATED
——C175 ——C176 C203
To 033UF To 033UF Tu 033UF
3> DRA .
IMPORTANT!
38, Q39, Q19
VCC_+5V i f
- EACH SOURCE MUST HAVE 12
VIAS CONNECT TO GROUND PLAIN
o = PROPEL
3> DIRB vee +sv C177  22MF 100V
C105] I}
VCC_+0V )
spus2s D8z D83 Sl 918 J10 J14
c |4 A c A 4 4
3 4 ’GATOR ONL\1 2 2
6 ESID ESID 3 3
74HCTO0 VCC_+5V Us3 = 171 t > :
1 7aHcToo HIP4082 428202212 2819-2212
£ P (] Prowler ONLY ~ T5 ONLY
2 BHI BHS 15 R212 2 139
’ 2 BLI BLO Ll
% 4 ALl ALO 13
5 DE\Q\/L{L{ 12
60 ee  ans L R213 2 139
FORWARD IS WHEN PROPDIR = LOW us2C | 74HCTO0 ; 10
REVERSE IS WHEN PROPDIR = HIGH I AHI AHO
PROPDIR g 8 9 |1 o
PROPELPWMFB 9] DIs_ AHB i BATTERY POSITIVE INPUT
-
< VCC_+5V o c17s Q40 N
| A c 22MF 100V IRF3205
TOPAGES ¥
Ra14 HBRG DISABLE ESID
40.2K Qa1 o
VCC 45V IRF3205
Y = an c180 ci81
PROPELPWM - 0.1UF 10UF/0V «| GATOR ONLY,JOPULATED 0.0 100v
UE5A A N c GATOR ONLY POPULATED IRF3205
i vee_+5v 74HCTO8 L4l I R251 45.3 ohms 1 ‘ =
C182 0.1UF O ES1D = o)
VCC_+5V 3 "LOCATION SENSITIVE"
1k R218 9 a & Q 5 2
06 gz - LOCATE NEXTTO US3 PINS 6. 12, PROPA
S2 ALSO CONNECT DIRECTLY ol
c %0 STAY ON ONE LAVER D14
rRic Q42
o IRF3205 E
1) === R220 45.3 ohms 1 " "
TR 6 —RELNNAEOE g o JTVS 24v 1500w == ciss LOCATION SENSITIVE
Q43 22MF 100V
udol N IRFZZD]& ‘E COMPONENTS; C181, C184, R222, D87, D14
T4HCT423 R221 45.3 ohms
- R2ELANS ARE PLACED WITHIN HALF INCH OF
MEATOE*ZEN” PQPULATED De7 Rez2 MOSFETS; Q40, Q41, Q46, Q42, Q43, Q20
GATOR ONLY POPULATED IRF3205 ‘ 101%1W
R250 45.3 ohms 1
UssB o [Tvs 24v 1500w
VCC +5V 74HCTOB |
- GATQR ONLY ROPULATED
——cC185 ——C186 C204
To 033UF To 033UF To 033UF
IMPORTANT!
Q42, Q43, Q20
3gv EACH SOURCE MUST HAVE 12
VIAS CONNECT TO GROUND PLANE
3.3v. D98
° BAV199LTIG
u70A 3 R277 100k PROPB
1
Q7 opazzs0 |
‘Small MOSFET
C190
OIUF o > DIRA <~ N
WHEN DIR_A IS HIGH, PROPB IS AMPLIFIED. L2
usaa |73 K276 14.7K 33V ;Q
——L WHEN DIR_B IS HIGH, PROPA IS AMPLIFIED. 9 g
< R230 > DRB g
OPA2340 c191 Small MOSFET D113 ©
100k 100pf 50v Qs5 U708 BAVI99LTIG
LIMITS REF. OPA2340 “/L U40A
¥ 5 3 R289 100k 74HCTA2;
R228 1 Tos1voLTs CHANGE 7 * o OPA
PROPEL CRNT REF R229 LI CoNiETTo
\vd RO GROUND PLAIN -
33v MATERIAL SPECIFICATIONS SEE NOTES PROPRIETARY INFORMATION DKW 08-14-2012
C192 i 10pf 50v TSNE IgFORMA'gON IN THIS %%CMUP'ﬂE\]':T
1S PROPERTY OF TENNANT g
{f TREATMENTS AND FINISHES IT IS SUBJECT TO REURN UPON REV| ECO BY/DATE
< NONE REPRODUCED OR DISCLOSED TO
UB4B R231 100k R232 147K
s SD103gW |4 D97 R261 1K “LOCATION SENSITIVE TRACE" SCAE SoNoT 32&'575;‘.’3&"0%”&‘55%30Mpmv OrCAD Center
R204 332 7 N TNGLE AND DIRECT TRACE. ©NIA
PROPEL CRNT FBKD R232 MUST CONNECT TO THE PLAIN SCALE DWG DATE TOLERANCES UNLESS OTHERWISE SPECIFIED
WHICH THE SOURCES OF Q38, Q39, Q42, Q43.
OPA4340/SOIC R259 i ARE SOLDERD TO. DWN:  XXXXXX I METRIC TOLERANCES' INCH EQUIVALENT
: XXXXXXXX XK UNEAR H- XXX - XXX GENERAL NOTES
" DIMENSIONS WITHOUT BRACKETS ARE
o000 T Ta— TSROt s
HOLE DIA NiA NA 3
SPECIFIED ALL DIMENSIONS ARE AFTER
DES.  XXXXXXX ANGULAR N/A NIA TREATMENTS AND FINISHES. DWG | PART NUMBER
XXXXX MACH SURFACES  N/A NA .
T P R26000-002
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