— 58] pr5(ADC5,/TMS)

——55{ pF6(ADC6,/TDO)
— 54 pF7(ADC7,/TDI)
—21pEo
——31pr1
PE2
PE3
PE4
PES5
PE6
PE7

RXDO/PDI)
TXDO,/PDO)
XCKO/AINO)
0C3A/AIN1)
0C3B/INT4)
0C3C/INT5)
T3/INT6)
ICP3/INT7)

HaGaaane

oo
z z
© ©
IN
N )|

(A13)PC5
(A14)PC6
(A15/CLKO)PC7

1332

SCL

(SCL/INTO)PDO 25k

(SDA/INT1)PD1
(RXD1/INT2)PD2
(TXD1/INT3)PD3

(ICP1)PDL
(TXCAN/XCK1)PD5
(RXCAN/T1)PD6
(T0)PD7

SW_SCL

SW_SDA

NN N
~ o |

CANTX
CANRX

FEEREE

AGND

12C PULLUP

+3.3V +3.3V

63

AT90CAN128-M

Open Drain
reset pull—up resistor
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HIGH VOLTAGE INTERFACES HIGH VOLTAGE | LOW VOLTAGE
HIGH VOLTAGE POWER o
PACK+ - PWRFLAG  PWRFLAG
PACK— This power supply is responsible for delivering non—isolated 5V AMS_RESET
[PACK=) W DET power to the high volftage electronics. AUMAM’ bus connected [AMS_RESET)
[COW_DETy——LUW DEL devices are powered from this regulator. Maximum current draw
[COWDED) THRG DET 250mA. This Switcher was selected for its high efficiency even at light load. él?g
A t RG_DE PWR_FLAG
[S0A) SDA_HV <>
= L1
- SCL_HV Vin sw KL fm\_{ 5V_HV SDA -
i =0 o
SV_AMPS)—2V-AMPS ruv U0 g lo . scL
e
CURRENT_HV_1 AMPS_1 LTC3638 . SCL
CURRENT_HV_2)——AMPS.2 ovLo ss jO 5 1 s ke
PWR_FLAG tu VPRG2 % % % VPRG1 7 ° g = -Ru 10u
] ? 220u EINE s )
HY_GND  PACK= HV_GND J HV_GND
PWR_FLAG v . . . 8
Bypass
5v_HY 5V_HV (Cjé))ac‘\tor
Bypass I12C Address O0x48
Capacitor (see datasheet page 14) [2C PULLUP
) I l o iy 12C ISOLATOR
. PACK VOLTAGE SENSOR O
AND CHARGE SENSOR HV_GND = SmA SmA
= 5V_HV 1 {voor |o| voozl-8 +3.3V
PACK+__ 5V_HV . AMPS_1 41 AIND > ADDR 1L HV_GND 0
o AMPS 2 5t 1B RDY 2x c14 |25 |c13 SDAHY. 2 lgppy U spa2 L SDA 17
6 ano ADS111S opulo  SDAHV 0.45]010]0.1uSCLHY 3 1gey S/BB00 ooy
At 7] AIN3 o scL o SCLHV 2
Ao 12 =z i o HV.GND 4Nt | 5| oND2
SDA L4 SDA_HV he i
] scL s SCL_HV o HV_GND ; :
HV_GND HIGH VOLTAGE LOW VOLTAGE 3.3V Linear Regulator
I12C Address Ox4i4 e NCP111U795T33T3G N
see datasheet page 18)
dditional documentation HV_PWR 22 N —_— " o l2 +3.3V
of the use of this component o 23 N+ vour- |16 o =
o req’d NCSGLSJZZOEC Y T
10u & o |
c HIGH VOLTAGE DIGITAL 1/0 HV_GND 3 - :
2 1
This 1/0 expander is responsible for relaying VIS ne 1
digital signals accross the HV—LV isolation barrier
via the 12C bus. 12C Address Ox40
5V_HV (see datasheet page 13) The flyback regulator responsible for delivering Maximum Current Draw on 5V output: 1.2A
5V_HY R10 5V isolated power to low voltage systems has been
4LQuA replaced with an isolated DC/DC converter. This
e
PCFB574A u3 is due to the insufficient output current (300mA)
CARCET . = " <ClL Hy available when assembled. Cost is comparable.
° Po S scL it SCLAHV
H AMS_RESET 5|ps opalt5 SDAHV
61p2
LOW_DET 7] p3 a0 L HY_GND
. %2 py A 2 HY_GND
%10] ps Ao | 3__HV_GND
ey % P6 DEVELOPMENT ONLY
X~ P7 Engineer: Preston Bejaben
5V_AMPS BTITz - 3 9 Jabeng
> @ T p3x Supervisor: Christapher Nadavich
RRRO15P03TL - 5V_HV Fall Semester 2016
D 5V_HV 8 Lafayette College
HV_GND c22 Cég:i?mr Sheet: /lsolated Power Supply/
B 51, (U3) File: power.sch
Y GND Title: Battery Pack Management Computer
Size: USLetter | Date: 2016-12-13 Rev: 0.8
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micracontroller to let it know the safety loop is closed in

all components.

The HV current sensor is enabled as a

result. This mean the AIRs should be closed if functional.
SLOOP_A3 T 1 U13 vee -8 o T 3.3V
R
7
@va 5 SLOOP_DET
0.1u
SLOOP_A4 3 GND L4 _I GND
TLP2361

HIGH SIDE P—-FET DRIVER

This device is responsible for driving the

high side p-

fet switches.

T I 2 I 3 I [ 5 [
GROUNDED LOW VOLTAGE
SAFETY LOOP RELAY
+3.3V +5V
This relay is responsible for switching the PACMAN safety loop
connection ON/OFF. The lights show the user at a glance if +3.3V +5V
SAFETY_CTRL SLOOP_CTRL the safey loop is open or closed.
A This relay is capable of switching 8A CND
CHARGE_CTRLD——CHRGCTRL The SLOOP_CTRL signal is active low.
FAN_CTRL Al and B1 pi horted
FAN_CTRLD——-FF—="2~ an pins are shorte
SLOOP_CTRL E together only when the safety
SLOOP_DET SLOQP_DET b2t © loop is not opened by this board. %:Moop AT
» SLOOP B1  r6750p 1)
SK310A_LTP g Voltage between A3 and A4 Mztgggié
- ~ _
& o greater than 0 means the SLOOP_A4 @
oD RLY1 & 5.3y safety loop is not opened by =
2 ¢ 3 2 +3. any other component in the
e system. FAN+
OPTO—ISOLATOR ON SL CLOSED SIGNAL  sioop a1 P L <Loop. 51
This device provides a galvanically isolated signal to the G5LE—1A4 DC3 - SLOOP_A3)

L| 510}

R&

Bzl G B Con e e

Ju Adu

GND GND

CHARGE CONTROL P—FET

This MOSFET is responsible for connecting the CHARGE relays
when the pack charger has been connected. Power is supplied
from either the pack terminals, or USB connector.

FAN CONTROL P—FET
This MOSFET is responsible for switching the charge fan ON/OFF. Coil Output Voltage: 5V

The fan will not come on automatically when charging begins,
it is controlled by the software.

GREEN
D12
Fan Output Voltage: 5V CHRG_CTRL  r—m 1 2 GND
—_
R23 CHARGE
+5V .

+5V -

S
CHRG_CTRL 14y 1y 16 CHRG_CTRL RRRO15P03TL™
u1o )
[ RRRO15P0O3TL
FAN_CTRL 3| o {>o oy |4 FAN_CTRL N
ok T
GND 2| GRN74LVE26R8 |5 +3.3V 5 A
Sl v
GND
DEVELOPMENT ONLY
Engineer: Preston Bejabeng
Supervisor: Christapher Nadavich
Fall Semester 2016
Lafayette College
Sheet: /Safety Loop Wiring/
File: safety_loop.sch
Title: Battery Pack Management Computer
Size: USLetter | Date: 2016-12-13 Rev: 0.8
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GROUNDED LOW VOLTAGE

+3.3V +5V
+3.3V +5V
A CANTXD——CANTX GND
CANRXD——CANRX
8 CAN TRANCEIVER
Vv
ute M|
+5Y CANRX I
CANTX tloe S can |2 CANH]
w CANL |8 CANL]
0.1u rl T }—28{rs %
-Vr R24 $CP2551—\/5N
NOTE: DO NOT populate R25.
R25 provides the ability to use this board
as a terminating CAN node in development only.
C
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GROUNDED LOW VOLTAGE

+3.3V +5V

+3.3V +5V

A GND

USBD=—[r555)

USB UART RESET o REsET

This is an FTDI USB Serial Converter IC,

it can be used to upload code, configure RXD SRXD
the device, or transfer debugging information

if the software is configured properly.

B Drivers available for Windows, Mac 0S & Linux
Uiz
USB BOOTSTRAP POWER 4 [ean . %D
This dide is used to power the Yuss 20 {vee o RXD FTDI Reset Connection
computer board when 3
the battery pack has been fully USBD- 16 RIS Dag % RESET 11l DTR
discharged. If voltage is not USBD + 15 | UsEL- NS DTR ELLIS
present between PACK+ and USBD+ DTR 5 DS
PACK—, then this diode will allow DCR A—2—x
L the USB port to supply up to pep L0
500mA of sustained current. 219 N pESET RIKLE
For periods less than 0.1 CBUSO —23 %
seconds, 1A can be drawn. w27 | qsc) CBUSY —22
x—28 1 0sco cBUS2 13 x
v . CBUS3 %x
3V30UT CBUSH —re—X
@ VUSB
SK310A-LTP ; A o o =
20 g333 4
c —
0.4v ) o o o FT232RL
NN A NN
%
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HIGH VOLTAGE GROUNDED LOW VOLTAGE
o e —c " v33v
w +
1T USB UART PBO  pgo as oy T
=] 2 ot ’
A = PBZ ppy GND
PB3  pp3
@VUSB vnius Df USBD+ USBD+] "33; DPBL
— P6 R12 . . GND GND D USBD— - —=—PDPB5
E __ G_DE ﬁnl(;iew:f:r: ‘cnhat?ee GND Shield 2 sm:mg GND
mE : s 5
a connector pulls an
R21 mputzclow on the SAFETY LOOP A/B
HV | expander,
502 1 = corresponding to PACK WIRING HARNESS APPLICATION NQOTE v’%
E either charge or [SLOOP_AL 19 1o
H w low current output. Port J2 is a DB—37 backplane connector, which will be connected to SLOOP._A2 37 o)
© R36 the pack wiring harness via solder pot connections. The wiring of [SLOOP_A3 18 |5
this connector, and its inputs/outputs are described in more [SLOOP_AG 36 o)
detail in the pack wiring diagram. SLOOP_A1 and SLOOP_B1 [SLooP.BL 17 |
pins are shorted together =—=/5| 00P_B2 35 o
only when the safety loop is closed. ¢ ppp g3 16 | o
SLOOP_B4 34 o
L [ 22 L 22 =<
. P t ted to obsolet : 3152 r©
= ins in these sections are connected to obsolete; x-33 |
S GP‘O H EADER signals in the test stand. They may be used, VIS L3 ol
B 0.1" IDC Connector but the test stand must be updated as well. |y 32 o
External User Interface Board FAN [FANy——313 1o o
31 o E
BEEFET 12
SDA_IN 16 15 RESET e X—=4£—-0 @}
SCLIN 14 13 +5V ’ *x0——o0 | =
5V_AMPS PIN12 12 11 ADCO/75es X 1° =
HV_GND | PIN1O 10 o] ADCLi3scr o xZ——0 | 3
CURRENT_HV. 1CURRENT,HV,1 PIN8 8 g 7 28 © L
CURRENT HV_IETRRENT_HV_2 PING 6 5 5 T1-°| =
|| PIN4 4 3 +3.3V 27 © 35
PIN2 2 1 GND XTﬂ a
{ { = 2 00| S
O 1| [ M N P4 26 2
. . This connector contains pins for 12C communication w1 1o @
Igﬁ R#nisi uﬁ%ezdw‘ggnﬁeeﬁee; with the LCD screen, input from control panel w25 o
anwg the BBM—01 current push buttons, and to illuminate the pack alile LED. b 15
sensor to connect to the board . If, at a later time, more complicated LCDs, or 24
. more |/0 is required these pins can be utilized. *® 5 O
N i‘o
8 23 o
M= SHIELD_2 4
C >4 SHIELD_L - >T{) o
13 RJ12
12C PULLUP E
3.3V +3.3V 21 o
+33V +33V i GLV HARNESS [cam 210
PB3 PINB uis T z o
sl L 1vcea vees -8 *——0
C34 2 7 SCL_IN €37 SN N
T 5] 250 <snp [ SDAIN +33v S
u [ 6 SDA_IN .
I ] g T s
H GND SDA_IN
R16 GND GND  TCA9617B GND
PB2 PIN6
ICSi-
AVR DEBUGGING
10u
~ JTAG Progvamm;r;g/Debug Header DEVELOPMENT ONLY
PB1 PIN4 PB5 PIN12 TeR)LCK 1 2 GND Engineer: Preston Bejabeng
C32- C35- DO }ag g 2 RESE}L3A‘3¥ Supervisor: Christapher Nadavich
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