EV Controls T2C User
Guide
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New for 2020 the EV Controls TC - 2
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https://apps.apple.com/ca/app/ev-controls-dash/id1533137661

Features

Dual 240mhz processors

Realtime operatingsystem

2 CAN buses

Bluetoothand Wifi enabled

Dashboard and controlapp availablenow inthe app store for iPad EV Controls App
Weatherproofsealed ABS enclosure and mainconnector

Firmware updatesdeliveredOTA (over the air)

Drive, neutral, reverse and regen switch inputs

Drive, neutraland reverse indicatorlightoutputs

Inverter coolingfan control output

Brake/regen lights control output

Reverse lights control output

Control outputsfor positiveand negativecontactors, and prechargerelay
equippedstandaloneprogrammablecontrollerdesignedto provide a user friendly
interfacefor the control of a Tesladrive unit

The EVControls T-2C is a featurerich controllerthat provides microprocessor controlled
inputs & outputsrequiredto automatethestartup and run proceduresrequiredfor the safe
andreliableoperationof a Tesladrive unitconversions.

The built-inbluetoothand wifi capabilityare designedto interfacewith any current Apple
deviceusingthe EV Controls App givingthe operatorinstantaccess to realtimeinformation
on system conditionsthatincludebatteryvoltage, charge rates, operatingtemperatures,
system troublecodes system.

The controlunitsreal time operatingsystem allows for future firmware updatesvia over the
air programing.


https://apps.apple.com/ca/app/ev-controls-dash/id1533137661
https://apps.apple.com/ca/app/ev-controls-dash/id1533137661

Disclaimer

The installation of the EV Controls© controller requires that the end user have a thorough understanding of
applicable electrical principles and is fully aware of the inherent dangers of working with electric vehicle high

voltage systemsas they apply tothe design, constructionand operation of an electricvehicle.

Under no circumstances shall EV Controls© be liable for direct, indirect, consequential or incidental damage or
injury resulting from the use of EV Controls © componentsin the constructionand operation of custom built electrir

vehicle.

Wiring Guidelines

The following diagrams use Tesla color codes where possible and assume that you will be using Tesla
connectors for:

e Thedrive inverter

e Accelerator pedal

e Brakeswitch
The controller is equipped with the female side of a multi pin connector
Your purchaseincludes a matching male side for the connector and required crimp connectors
Connection details for the connector areincluded in the controller pinout diagram
You must observe the fusing information provided in the included drive inverter diagram failure to do so
may result in controller damage

e Additional fusing should be added post controller for other controlled devices

e Brake Lights

e Reverse Light

e High Voltage Contact relays
All CAN communication wiring must be twisted pairs
Can communication wiring must be located as far as possible from high voltage wiring to prevent CAN
communication interference
Itis recommended that you begin your project by drawing a color coded wiring diagram for your completed
project

What you must provide

Thisguideis based on the assumptionthat you will have the followingcomponentsin your
possession

Suitabledrive unit (please emailour support departmentto verify suitability)

Drive unitwiring harness includinginverterconnectorand shieldedencoderharness
with connector

Tesla acceleratorpedalwith connectorand a portionof the associated harness
Brake switch with connectorand a portionof the associatedharness

Allassociated wiring, fuses, contactors and switches

A 12volt power source
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Drive inverter connector (Not Supplied)

PIN

NUMBER Application
Cav| Col |Gauge i Key Power
i [ B i 2 BRAKE ON
2 1DGIVE| 65 3 BRAKE OFF
3 |WH/LG| 05
4 CAN HIGH IN +
4 |PK/WH| 0.5
5 CAN LOW IN -
5 |LB/fWH| 0.5
6 |oGNT| 05 6 NOT USED
7 |YE/GY | 05 7 NOT USED
8 |ve/eN| 05 8 NOT USED
9| rRD 0.5 9 ENCODER REF
10 | WH 0.5 10 ENCODER A
11| BK 1 1 GROUND
12 |WH/LB| 0.5 12 | ACCEL REF1
13 [BN/OG| 0.5 13 | ACCEL SIG1
14 |VIAB| 05 14 ACCEL SIG 2
ol 03 15 ACCEL 1 SIG RTH
16 | DG 0.5
16 ENCODER B
17 BK 0.5
17 ENCODER RETURHN
18| sH | 4.01
19 |LG/RD| 05 18 ENCODER SHIELD -
20 |L/DB]| 05 19 CAN HIGH oUT
21 |WH/BK| 0.5 20 CAN LOW OUT
22 [BN/YE| 05 21 ACCEL REF 2

22

ACCEL SIG RTHN




Dual / Single Motor
Drive Inverter, Brake Switch, Accelerator pedal Connections
Tesla Colour Codes Used

1 — Inverter 12V

1
1 k White & Light Blue 129 Accel Ref 1
- ﬂ‘\—z‘ o b Brown & Orange 13-® Accel Sig 1
=} .
wg 3 /] Light Green 15-®Accel Sig Rin
T T
- ©
§ a 4k White & Black 21— Accel Ref 2
< 5 d e Purple & Light blue 14-9 Acell Sig 2
4 /I Brown & 22-® Accel Ret 2
py Yellow
Ground
® 4 Dark Green & Purple—————————2—#% Brake On
=
&S #3—————White & Dark Green————————3—9 Brake Off
m =
R I
= ~— |——4—+—Red——9—® Encoder Ref

—3-—hiteB—10—4 Encoder A

Key Switch

=
=]
- o m H
N (T~ i
3 | 55 | —2-jark Green-16-9 Encoder B
= I'l' 1 g'_ :ar reen
5 oo —1--'—BI ——17—$ Encoder Ri
= 5 Amp Fuse ~ ac —® Encoder Rtn
5AmpF =
2 ) N &k 13-4 Shield
AN AMS\———19-4Can High Out
120 OFM o-#Can Low Out
= Twisted Pair

B | chi—e # Can in High
E2 K2 gy
E1 K1 ll“

[—0 Can in Low
- I M M
I —

A 120 Ohm Resistor must
be installed between

53 terminals 19 and 20

2| & _G_'_E! EV Controls

S Connector

o J

| e HE—
L2 L I
(4] H1

C
1% e e e B

B RE—
Al Flj ——— —— — — — — — — —
Inverter 12v
® Perm

. . . —Pin 15-® Chg Prox
All circuits used for CAN data transmision must 9

be twisted pairs and located as far as possible
from high voltage circuits

——Pin 199 DGND

# Can High

Bn|g J934aAU] aALIQ
Juolq

N Can Low

J29ys JNoUld JaJIaAU| 235
Bnid J2349AU] aALI Jeay
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Pin Identification and Connection Points

For Small “D” Motor

Red
White Red
Yellow and Green
Dark Blue
White/Blue
Brown/Yellow
Light Green
Empty
Empty
Brown
Yellow/Red
Violet/Light Blue
Brown
White/Black
Empty
Empty
Dark Green/Violet
Orange/ Violet
Black
White/Dark Green

Can Low to Controller terminal J3
Can High to Controller terminal K3
Not Used
Accelerator Signal Voltage Accelerator Pin 2
Accelerator Reference Voltage Accelerator Pin 1
Accelerator Signal Return 1 Accelerator Pin 4
Accelerator Signal Return 2 Accelerator Pin 3

Inverter 12V Power from Controller Terminal E1
Not used
Accelerator Signal Voltage 2 to Accelerator Pin 5
Ignition switch power to controller terminal E3
Accelerator Reference Voltage 2 to accelerator Pin 6

Brake On — Brake Switch Pin 4
Charge Proximity — Ground to enable Drive

Chassis Ground
Brake Off — Brake Switch Pin 3



Single Small Motor Drive Inverter Connections
Tesla Colour Codes Used

own 10==2 Inverter 12v
— Bir
1 White & Light Blue 5@ Accel Ref 1
. <|J|- Dark Blue 4=8 Accel Sig 1
[=}
@5 =3 Light Green 7@ Accel 1 Sig Rtn
o T -
° 2 i \ 2
g o Vhite & Blac 14=® Accel Ref 2 g
< <5, fiolet & Light blu 129 Acell Sig 2 %
4]
4 Brown & Yellow c=®Accel 2 SigRet |
3
Black Ground E
-
° ) ark Green & Violet i 7e® Brake On
2
55 &= \Vhite & Dark Green 20~% Brake Of
m =
8% ¢ ——Red / White =——2=4 (an High
| Hi==
Red | = Can bow
12 Volt Battery Can High Red/\White
|||| 5 Amp Fuse
B
-
w
£
5
=
5 Amp Fuses
&8
£ E3 K3 —ﬂﬁu
EHE | E— 1= Can Low Red
% o3 el :,'3 .
i ]
Lotg | —
Bl | @
=g | S o .
ol | mlE EV Controls All circuits used for CAN data transmision must
—aa | e Connector be twisted pairs and located as far as possible

Al F1 L
from high voltage circuits

JajaAu] aALIQ |lews



EV Controls Motor Controller Gear Select Connection Diagram
Tesla Colour Codes Used

— —& Inverter 12V
1 White & Light Blue 1o Accel Ref 1
. ﬂ‘\—’z Brown & Orange 13- ®Accel Sig1
=} .
ws 3 Light Green 15-#Accel Sig Rtn
DT
- D
§ o | T White & Black 21—4 Accel Ref2
< %5 Ak Purple & Light blua 14~ Acell Sig 2
4 /™ Brown & 228 Accel Ret 2
Yellow
dk Ground
- 4 Dark Green & Purple——————————2—# Brake On
=
S5 $3——\White & Dark Green—————————3—4 Brake Off
w =
ER I
= i [—4—+—Red——9—#® Encoder Ref

—3-—hiteB—10—#| Encoder A
HE

—2‘::'[iark Green=16=9 Encoder B

h—

5 Amp Fuse —1-:1'f—BIack—1 7—®& Encoder Rin

Kaneg 1op z1
Key Switch
.
s
Matar Encoder
Terminals

199Ys jhould JajIaAu| 39g
Bn|d J91JaAU] aALIQ Jeay

5 Amp F
mprses &————15—# Shield
o™ AN———19-oCan High Out
OO 1200HM - Joon Low out
— ™ —
n Twisted Pair
3 K:
3 E3 K3 . . .
| —FHEe | eHE— . Pink & White ® Can in High
T Bt | ki = [—Light Blue & White——¢ Canin Low
D3 J3 - 7
—Do7|03 Brp—*
—or|% | R 1
T
—Sor | e L
—T1 | C2 H2 O_? ?
L C1 H P/ L 1 =
B s | oS
—Bi |82 | GE—
— 81 G
J\—O—ﬁ— A3 F3 ; EV Controls
—aA1 ] A2 F2 Ip Connector
1Al F1

L




EV Controls Motor Controller Brake light/Regen Connection Diagram

Tesla Colour Codes Used

— |—o Inverter 12V
1 White & Light Blue 12-% Accel Ref 1
. Q‘\—’Z Brown & Orange 13- @ Accel Sig 1
5] :
E W 4 Light Green 15-®Accel Sig Rtn
% 3 | N i |
S 0 6 White & Black: 21—8 Accel Ref 2
< %&\»5 d e Purple & Light blue 14-® Acell Sig 2
4 d Brown & 22 Accel Ret 2
Yellow
4k Ground
® 4 Dark Green & Purple———————————2—#® Brake On
S
55 %3 \White & Dark Green 3—& Brake Off
FRC n
= & 12 |—4—F—Red——9—® Encoder Ref
= .— = .
E <. P
N @ 8w [T37TTWhiteB——10—® Encoder A
=X 22 |=—2+Dark Green-16—9 Encoder B
Z 1 — PR 5" i
g oaWe = P
= [—1=+—Black—17—& Encoder Rtn
o 5A E 5 Amp Fuse T
3 mp Fuses #———15— Shield
oo AMN\———19-#Can High Out
: : 120 OHM o-eCan Low Out
B Twisted Pair
E K3
E3 K3 e —® . .
A e | eha— . Pink & White ® Can in High
1 E1 K1 == l—l ight Blue & White Can in Low
D J3 ° M \l y 9
% | BEE—
UL e i E— /s
Eib =d o Lo ®
Te—ci Hi 1 1 =
B3 G3 — =
S B o]
B2 G2
—1 B ) I
-r\-r'\-o_!ﬁ*_ A3 F3 _;g_ EV Controls
—&i | A2 F2rer— Connector
—= A F1
+12v to lights
LT ) Lights
[ Ll
e\0 o0~ 0st ‘
sy GROUND
1 Amp Fuse % l
GROUND
154 Fuse
12V POSITIVE
N FROM BATTERY

J994S Jnould JajIaAu| 238

Bn|d JajiaAu] aAlIq Jeay
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EV Controls Motor Controller Reverse Gear Select Connection Diagram

Tesla Colour Codes Used

& Inverter 12V

White & Light Blue

12 Accel Ref1

Brown & Orange

13- @ Accel Sig 1

Light Green

15-®Accel Sig Rtn

Accelerator
Pedal

White & Black:

21—8 Accel Ref 2

%‘\‘5 d e Purple & Light blue 14-® Acell Sig 2
4 d e Brown & 22 Accel Ret 2
Yellow
T Ground
® 4 Dark Green & Purple———————————2—#® Brake On
S
55 %3 White & Dark Green——————————————3—=& Brake Off
BT :
= & 172 | —g—H—Red——9—4 Encoder Ref
2 *—1 _ :
2 £ P
N n 8w [—3TTWhiteB—10—® Encoder A
z § GE | i
E I'l'l g E —2‘:5'[§ark Green=16—® Encoder B
2 O M 2 ¥
= i
5 = 5 Amp Fuse [—1=—Black——17—% Encoder Rtn
< 2 Amp Fuses &5 Shield
oo MH—CCM High Out
— [ O b owou
B Twisted Pair
E K3
E3 K3 e —® . .
Ble | eHe— . Pink & White # Can in High
(=15 | « W=  ——LightBiue & White s
D3 J43 ° M Ak 4
—Dp2 |0 Brag—=e
—oi| D2 R A
D1 J M
Cc3 H3
_c‘_c2 gg :g TV_._, 0/
“Te——— C1 HI F— 1 i
Blo | gre—
—Bi | 82 2B —
—1 B Gl p———
U"—E— A3 E3 —;g— EV Controls
A1 | :2 E? Fer Connector
—= A
+12v to lights
- Lights
T
[ o7 l
o o0~ ss) X
ey GROUND
1 Amp Fuse i l
GROUND
154 Fuse
12V POSITIVE
ol FROM BATTERY

J994S Jnould JajiaAu| 29g

Bn|d JajaAu] aALq Jeay



High Voltage Contactor Circuit

J3
E
—&e | Kl
—E|E? K2 g —
— Et K1
D3 J3

2| D3 e -—
b1 | 02 | 2
D1 J1

<] H3
- e I
— C1 H1

Pre Charge Resistor

G3 -
B2 |8 | G e 30— 87
0 e Bl -i—e -
A3 F3
A7

A3 F3

| Fe_
Al F1 I 86 85
Chasis
Ground =

» Positive Contactor

.

Gigavac GVZ00-MAEY
Contactor - 4000 Amps Max -
EV200 Replacement - 12 Vaolt
Internal Economizer

Contactor
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