mRG—FSBimarger_Pos
ienp_gensor%_&% m——\VTenp_Sensor 1 Scal ed_Tenpl 81anne:._2
TS 8160 4200 Tenp_sensorS_V(lJT m——\VTenp_Sensor 2 Scal ed_Tenp2 OﬁanneI._S
= - enp_ enssor Sord Vi VTenp_Sensor 3 Scal ed_Ten’pB—oLnelu—6
Cb t H Penﬁo;@ P VSensor _4 Scal ed_Sensor 4 1a2{1/e._
nnectl ons ac ~Pack N Pack_Pos Reg5V—2d2V g
Shunt P pack_Neg 12¢c cL
Shunt “NE Shunt _Pos 12C_CLK 2C DA
DI O Header ADC Header - Shunt _Neg | 2C_DATA
8100_DI O 1 1 2 Pack NEG Channelg 6 1 2 Pack NEG Sensor Array and 5V Regul at or
8100_DI 0_3. 3 4 12C CLI‘ Channelt5 3 4
8100_DI O 5, 5 6 SPl_Cs, Channelg 4 5 6 CPU_3gVv CPU_3p3V
] ] Pack Reg5V CHRG DET_3p3\i_8100 Di0 13
8100_DI O 7 8 12C DAJA Channelg 3 8 CHRG™ Eﬁézé_geog SLoop._Out |_SLoop_Igh_Qut
CHRG —
8100_DI O 9_RST 9 10 SPI M 9 10 = CHRG_NEG
- = ¥ e CHRG Tri g CHRG FAN NEG-FARNEQ -
8100_DI O 11 - 11 12 SPI voq Channel _2_NEG - 11 12 Channel._Z_PCB CHRG ™ CHRG_DET1 CHRG_P_RELAY_NEG CHRG NEG
SLoop._| ol CHRG_DET2 CHRG_N_RELAY_NEG
8100_DI 0 13 13 14 SPI_ QLK 8100_G|p 13 14 Channely 1_NEG SLoop, Tri g—svhigtggg_wi g5y
WD_| nput 5 =
8100_DI O 15 15 16 CPU 3p3V Channel _1_POS 15 16 Pack NEG = EJ\D I nput 5V
e | i ] CHRG_DET5 5
— CHRG_DET5V
5 J6 Rel ay Control and Watchdog
COML Header Mounting Hol es CPUSPRY &0 3p3v
Reg Power CQut Pack_Ni oV RegsV
RS485_P 1 2  RS232 RXD . - Pack_Neg
o° RK Bl ock Term nal E}» E}» E}» E}» %(VE D SCADA_GLV5V
RS232_TXQ 8 4 o1 RegsV g ttyS3_RS232_TXD & 5o TX
ttyS3_RS232_RXD —
Pack_N 5 6 RS485 G J9 — — RS232_RX
NP W o—|Pack Ngb GV_GGD SCADA_G\D RS485 PCS_| SO
12C QK RS485_PCS_| SQ —
ttyS3_RS232_TXD 7 8 ttyS3 RS232 RXD e | 2¢C DA | 2C_CLK RS485 NEG | SO
— ] -~ | 2C_DATA RS485_NEG | SO RS485 NEG
9 10 SENSCR | NPUTS | Safety Loop . —
‘ Serial Conmuni cation
-_——-— 7 Pack Vol tage ‘ Safety Loop In I'solation and Processing
Rel ays Bl ock Term nal Bl ock Term nal ‘
| | | Pack P | o SLogp_In_in ‘
J10
| char ger Relay 1 | %j | o |  Stogp In_Qut CPU_3RgV——{CPU_3p3V CHRG_DET_Shi ft edsy-SHRC DTSV
T R P Pack N 17 | Pack_REG Regsv VD_I nput _Shi ft edSV—y—¢rg
‘ ‘ o— ‘ 8100 DIO T Pack_NEG TX_EN_Shi ftedS\,—lSLOO L 5V
CHRG R, NEG J14 Low Vol t age ‘ 8100 DO TX_EN SLoop_Tri g_shi f t ed5v-SL00P_J1 9
‘ 7] ] }7777777777777 8100_DI O MD_| nput Rst _NEG,
RV ‘ ‘ 8100 DI O SLoop_Trig BMS_Reset _Qut _NEG—————nm
| Charger Relay 2 | Temp Sensor 1 | Char ger 8100 O O 1 BV g,
Bl ock Term nal Rea5V ‘ e LEl_op
‘ o CHRG P ‘ eV g ‘ Char ger Pl ugged Logi c Level Shifter
Bl ock Ter i nal
‘ | CHRG Rg NEG ‘ J1 | o Temp_Sgpsorl VOUT ‘ .l oRgDET ‘
‘ Lo W1 t age J o Pack NGP ‘ ot CHRG DET2 ‘
- Ji1 ‘
Sel’ i a.l Tenp Sensor 2 ‘ cnar ger pover ‘ -
Communi cat i ons o et | Bl ock Ter mi nal Pack_Pos
3o | o _Temp sgnsor2_vour | o OHRg PGS |
CHI NEG M1
BMVS 1 2C .| Pack NES | ot CHRG | Pack_NE ﬁ
_ — — J16 ' %
Rst _NE
| S . Temp Sensor 3 . Charge Fan |
12C DATA Char ge Fan 24VDC
‘ ‘ 7 o1 RegsV g ‘ Bl ock Ter ni nal ‘ Pack_PGs_PRO
RS- 485 | sol at ed | o CPU 33/ ot CHRG PCS |
B . Tenp_Sgpsor 3_VaUT n
‘ | ock Term nal Pack N J3 o Fan_NEG
o | Rs485 BOS SO ‘ o-|Pack N Pack_NEC ot g ‘
‘ J15 RS485 G 1SO o 12C CLIg 7] ‘ J19 Reverse Vol tage Protection
‘ o| RS485 NFG ‘ Low Vol t age ‘
Qv IN ‘ o| RegbV 4 General Purpose Sensor |nput ‘ ‘
‘ Bl ock Termi nal o | RegsVv g L
o GV VDIQ ‘ Se VOUT Laf ayette Col | ege
‘ 320 J4 | o Sensorgy Easton, PA
oGV ONg | ECE Depart nent
‘ o Pack NEG _
TITLE
‘ Shunt Vol t age aC O
Bl ock Termi nal p 't p
‘ ‘ o_|_Shunt P‘B
‘ bow Voltage e %AShunt G Sl ZE DWG NO ASS| GNVENT REV
S B <ASS| GNVENT NANE> 0
DRAWN BY COURSE SHEET of
Drew Jeffrey ECE323 1 1 13- 05- 2014 _22: 42




5 Char ger gos

5 VTenp_Sepgsor1
5 VTenp_Sepgsor 2
5 VTenp_Sepsor 3
> VSensor 4

5 Pack Pos g
5 Pack Nedg

5 Shunt Pog
5 Shunt Neg

5 12C CLK g
5 I 2C DATAL

5V Swi t chi ng Vol tage Regul ator

B260A

L SHoN ag

Pack_Pas 2
- —@ 68uH ’ G\DL

3
ReJ5V ? ? SwW GND2
et ) GND3

L—22uF N 8 3 ai

[ - M C4680
w

1
O ZZTF Cap

Pack_Neg

Di scharge Current

and Pack

Charge Current

RgASV N

Scal ed_Tenpl g s
Scal ed_Tenp2 g s
Scal ed_Tenp3 g s
Scal ed_%nsor%

Vol t age Sensor Sensor
Shunt _Pos L —— SENSE-|_16Shunt _Keg Shunt _Ne L —— SENSE-|_16Shunt Bps
VIN . 2MN
0x6C 0x69
D 13Pack_Neg - oo 13 Pack Neg -
ack 12 5 12
¥ A SDAG |2C DA ADRL SDAQ |2C DA
spar |11 spay| 11
T aoro sal| 10r2C cig 7 aoRo sal 1012¢ aLig
DI N__9pack_sgal ed_vol t age ADI N2
LTC4151 LTC4151
ul
Tenperature I nput
Scaling Anmplifiers
Reg5V 8 1 Scal ed_Tenp2
“ . VDD VouTA —1enp
_Pack Vol t age Scal ed_Tenpl 7 outs — 2
Scaling Anmplifiers — 6 bine 3 VTenp_Spnsor 2
1 % VI NAY|
L
3 DVTerrp_Sensorl = 5 Mne+ VSS4 Pack Neg
Fack_Neg MCP6242
Scal ed_Sensor 4
RegsV @ 8 \ob 1 -
[} n VOUTA
o Pack_Pos Scal ed_Tenp3 7 baurs 2
— VI NA-
° - w 6 Wre 3 VSensorg 4
>| 2 VI NAH]
3 B ;VTeer_Sensor3. 5 Mne+ VSS4 Pack Neg
©
9 Rack_Neg
5V 8 1 @ & 1500K - MCP6242
Red DD o N c10 n
7 Nouts 2 @
VI NA- Q ‘ ‘ Pach_Neg
6 M 3 : || Laf ayette Col | ege
VINAY A 20nF East on, PA
5 mne+ 4 ECE Depart nent
VS R3 Pack_Neg. —
MCP6242 100K TITLE
Sl ZE DWG NO ASSI GNVENT REV
B <ASS| GNVENT NAME> 0
DRAWN BY COURSE SHEET of
Drew Jeffrey 1 1 13- 05-2014_23: 00

ECE323

2




I sol ated Charger Plugged In Detector
CHRG_PCS
Cl}IRG Trig g —————————®o CHRG DET1 CPU 3p3V Safety Loop Relay Control
Safety Loop Triggering
S}oop Trig5\g « SLoop_Relay CTRL g 1 1y VCC (14 lw5v - 40mMA
o 1K | ]
s ® 2 2Y {13 | NV CHRG DETSV
VD_I nput 5V i - | \V_CHRG_DET5Y, §
CHRG_DET?2 \ 1, h 44 a T OHRG DET_3p3v ShB 20 120HRG DETSV Reg5V
CERG DET5V - CHBG NEG 2 d SLoop_Tri g5V - 4 1c 20 11 - %
" — @
LTV- 35 | Pagk_Neg WD_Timeout o S, 2g-10 8 s EE%
—Snar 272 :
Pack_Negg 7\D NC2 8 Pack_Neg
SLoop_Rel ay_NEG
ul4 u13 74HCT4002D
(%U 3p3Vv = 5V PCB SPST- NO Rel ay
SLoop_Rel ay_NEG- Coi | - Coi | + Reg5V - 2
RegsV O 3
>
‘ SLoopgl n SW 2 SW1 SLoop Qu ‘ ©
ck Ne hﬁ* v ‘3—13—5 =
P | | g
Wat chdog Ti mer ‘ G6B- 1114P- DCS 53
5V Low Vol t age ‘ US)
GRG POS L | pB_RESET veg 8 RegSV -
.3 3 TOLERANCE I RESET 6
CHRG_DET1 8 o 4 o RESETI.5_VD_Ti ngput 1
- LL
Pack™Neg ADML232 2
RG DET2 B 8o
oop_In Pack_Neg
CﬁR_G DET_3p3V N
CHRG P Char gi ng Fan Control
Charge Relay Optolsolator/Darlington Transistors 85 m CgRG FAN NEG >
210mA 1N4QO01
g CﬂR_G P_RELAY_ NEG N
a I )4
® N RELAY NEG
2mA 1 ka1 E18 A RGN RELAYNEG
CHRG Trig R10 > ol CHRG N _RELAY_NEG g
A _
= ® 470 A K1-2 . . Sigoop_Qut .
2‘nA 3 Koo 1 26 85m\
0 ‘K2 25 @ D5 o =
R EE g 0
470 LDA210 g ;
" ul5 E
Pack_Neg & |
CHRG P_RELAY_NEG g
° . 6 o
1.5K
2N2222
Laf ayette Col | ege
| t Easton, PA
Low Vol tage ECE Depart ment
q—|RG NEG ® —
TITLE
SI ZE DWG NO ASSI GNVENT REV
B <ASS| GNVENT NANE> 0
DRAWN BY COURSE SHEET of
Drew Jeffrey ECE323 1 1 13- 05-2014_22: 48




232 _TX
232 _RX

XEN g

DA G.V5V

DA G\D

lcak g
12C DATA

ReasV
chk_Neg_.

CPU 3p3V

12C Pul l up Resistors

[ ZC.CLK—/\A/—GDLE&ﬂV

R22
2K
| 2C.DATA CPU_3p3V
R23
2K

RS485_PROS | SO

RS485_NEG | SO

Pack_Neg } \ S a0
c7
RS232 to RS- 485
0. 1UF | sol ated Driver o
L vop1 | Low Vol t age |
2 a\D1- 1 | aNpe- 118 ‘
RS232z4RX 3 b Negl L4
SCADA_GND
PO @ 4 re | g 13  RS4g5_NEGISO .
WEN ﬁ DE ‘ A 12 RSAG5 PCS | SO
RS23 X Omop | Nl 11 |
! PV ‘ NC1 10 ‘
Rack_Neg ® 8 | api. 2 ‘ . 2.9 ‘
ADVR483
uL2
Laf ayette Col | ege
I Easton, PA
ECE Depart nent
TITLE
seri al ConmBl ock
Size DG NO ASS| GNVENT =y
B <ASS| GNVENT NAME> O
DRAWN BY COURSE SHEET of
orew Jetirey FoFs2s 1 1 17- 04- 2014_13: 08

a 2




CPU_3p3V . WD_I nput _Shi f t ed5V
TX_EN >
>—n
TX_EN_Shi ft ed5V
VD_I nput 1
D - &
- . .
SLoop_Trig 3 s SLoop_Tri g_sShi fted5V [N
Open-Drain Buffer
——1a Pack_NEG .
BME_RST Trig vea - ] CHRG_DET_Shi f t ed5V = s
RG DET 3 'D( EN 1 ha 2 ® TX EN Shi fted5V =
WD_I npgit 3 ba 4 ® WD | nput _Shi ft ed5V -
Reg5V BMS_Reset _Qut _NEG [N
>—n
SLoop_Trig . .
CPU 3p3V . %A 3y 5 ® SLoop Trig Shi fteds\‘
>—n
Pack_NEG BVS_RST_Tri O 4 BMS Reset Qut NEG -
>—. g g
CHRG_DET_3p3V CHRG DET_Shi ft ed5V
= 17° 15 [ ) u
13® 12
10K 10K 10K 10K
Pack_Nlig G\D
7
M7 4HCO7 U o
g B 4
Reg5V Reg5V Reg5V Reg5V
[ ] [ ] [ ] [ ]
Laf ayette Col | ege
t Easton, PA
ECE Depart ment
TITLE
SI ZE DWG NO ASSI GNVENT REV
B <ASS| GNVENT NANE> 0
DRAWN BY COURSE SHEET of
Drew Jeffrey ECE323 1 1 13- 05- 2014_22: 37




	pactop Sheet 1
	pacSenseArray Sheet 1
	pacRelayControl Sheet 1
	serialCommBlock Sheet 1
	levelShifter Sheet 1


