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Current Sense AMPs, : BMS b . , BmO
Op-Amps, References | E— P sEER0 !
/Voltage Threshold Monitors N VaL=Y B E L, EEmEM . XA
| 1
Charge | PACKERER | L (0BO) mRE
) Lo O e ZHDC-DCEH R

Leakage connection i ! meax e A !
Detect I ISR I 1 PDU !

1 1 1
Break-Boost HV Battery ! B > BHE :
Regen system N Mmoot I
. Management On Board | & B 5 lent - PTC |
Drive systems ECU System Contact System (BMS) Charger | ze Mg Lo :
(E-Boost, Monitor A ! #Boo > HftEE :
Accelerator etc) A A » HVDC-DC oo b e

Engine '_' Inverter/

Traction Motor

SG Motor System (BMS) Cell (BMS) Cell
48V DC-DC - Module Module
12V
BMS 12V/48V Module Module

A | BMS

Battery Battery

Lead Acid ASSPs Current Sensing Amplifiers Position Sense - RDCs (need 6pcs AMP)

B T S =
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3R R EEMFIRP, 4BRELIRES Products RUNIC Competitor
l 12v OPA RS721P TLV2371/TLV9061/
Reverse polarity RS8411 TLV316/TS321/0PA365
protection (A be/be § \§ Dc/be - RS722P  LMV842/LMV358/TLV9062/L
ISO power module oo RS358A MV932/LM2904/TLV9002
————————————— N e el igh voltage
‘ \ ! . - RS724P LMV844/LMV324
| monitors ! | E OPA RS6334 TLV9064
diagnostics I |
i : ! HS Driver J[} JE} Jl;} E Comparator LRI\S/Ig?S’)f TL331/TLV3201
SPI WDT ! 1
: — ! | PWM : ( LM2903  LM2903/TLV9022/TLV670
| System basis Chip(SBC) ! —b: 1SO ; Comparator RS393 0
B Sl | LSDriver [ JK Jli i
I : . : Pos. Comparator LM2901 TLM2901
| 1
______________ ~ 1 1
CAN 4_:' CAN BUM i |  powsrsmm ! Reference RS431 TL431/LM4050
E—’: wey PO | RO EETEEEET N Level Shift RS8T245 SNT4LVC8T245
1 | 1 1
w T T S <4 I I Logic RS4G00 SN74HCS00
1 Digital Processing ! l
' ! L LRl Logic RS1G08 SNT4LVC1GO8
________ I e . v Logic RS2G08 SN74LVC2G08
I i Sensors :
| Logic RS4G08 SN74HCO8
:\ i Logic RS1G17 SN74LVC1G17
Logic RS1G125 SN74AHCT1G125
21
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Reverse battery

'_:I_IZI_| RS
12V ) ) ‘

+ — Protection & OVP SBC ' LDO
______________ Rotor E
: 1 Position A
| Traction Inverter ! Torque — Proportional Solenoid Drive

' Positi ’
: I osition

I
Pressure | Current ! : Parking
PRND Sensor ——» Sensor | sensor Al § Pré)glzrntloci)(rj\al_ Lock shift
I

| ___Solenoid position Sensor____ ever
— e Electric Vehicle Transmission
i Voltage Reference [romme 2 MCU ! Reduction Drive
E- ! St l """"" Focus Products RUNIC Competitor
I Watchdog Y ___.
' : l RS8551 OPA607,0PA2836
b
| — OPA RS721P OPA365/2365
< :
| Comparator LM331 TLV1805
: Current & voltage sensor
- Comparator LM2903 LM2903(TI)
Differential Gear Control | 1 Reference RS431 TL431
CAN — > EPS :
B ! Logic RS1G17 SN74LVC1G17
22
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I ) 12V Reverse battery __’ pebe 1. Pack BLREE (4245%)
+ — Protection & OVP SR BRI
—EEE — 2. PackBYid A EBIFRIF
3. FFER;
BCU FNMEEIEERN,

B —

CAN <—» MCU <«—>» MCU

Current
sensor

overcurrent detection Signal ISO

BMU — 1ISO
interface

ISO CAN +—» MCU

ISO
interface

R B R
5.BMSFIOBCRIEF il ,
PMWL*EELFH B

Current sensor

Cell supervision

diagnosis 6.MEER ﬁiﬁtﬂ, PWM
; : BIESEBERIEBM
High voltage diag I FUAPRE e ooy

Insulation detection
Battery bus voltage/current
Contactor signal detection
Temp

RACK1 Battery 14-16 cells
NTC(Temp)

RACK N Battery 14-16cells

NTC(Temp)

Products RUNIC Competitor
OPA RS721P TLV313/TLV1T71
RS321P OPA348/0PA314
OPA RST722P TLV9002/TLV6002/0PA2348/LM
RS358, RS8412 V358,0PA2991
OPA RSBALYRST2A " T1v9004,TLV4314,TLV90G4
OPA RS855X OPA377/OPA333/2333
RST2XP OPA376/2376/4376
Comparator RS331/LM331 TLV3201,TLV3701,TLV1701
Comparator LM2903/RS393 LM2903,TLV3702,TLV1702
Comparator LM2901 LM2901
Reference RS431 TL431/TL4050
Level Shift RS0204 TXB0104
Level Shift RS0108 TXS0108E
Logic RS4G00 SN74HCS00
Logic RS1G08 SN74LVC1G08/SN74AHC1G08
Logic RS2G08 SN74LVC2G08
Logic RS4G08 SN74HCO08
Logic RS1G17 SN74LVC1G17
Logic RS1G125 SN74AHCT1G125
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390-670V DC

eIt
|

LWH_

j

Current
Sense °
X2 Reinforced
einforce
SEC — Isolated
CLLLC Voltage
Sense
[
* Reinforced T
Isolated A~
Isolated Gate Voltage Sense ©—©
Driver x2 250-450V DC
I
Reinforced

Dual Isolator x2

Yy

+12V Ca

r Battery

—

+

220Vac/35A E Current
_ '\I" —T Sense 4
Rel
- N 2 | PRI
AC ' - CLLLC
L
T
[ E |
Isolated R  tl2V
Voltage LY WWT
Sense Isolated Gate Isolated Gate
Drlver X2 v Drlver X2
Buffer Buffer
MCU or DSP 4& MCU or DSP
+3.3V/ CAN t L
e / can AN o J NTC
Module
l +12vry «— Reinforced
REF/LDO Isolated DC-DC +12VPRI —  Isolated — <€—
+12vSECc— 12V DC-DC
v v v v \ 4
+1.65V PRI +5V +3.3V Pri. Gate Sec. Gate +5V CAN PRI Reinforced
PRI & SEC PRI & SEC +15V/-3V  +15V/-3V AN et < lsolated
+5V (Vac sense— 5V DC-DC

I charginginlet and DC fast charging

—>>—> Temp sensor

MCU ——» BDC motordriver

OBC
Products RUNIC Competitor
OPA RS721P  LMV321/OPA316,T
RS321 LV9151
S RS722P  TLV9002/90620PA
RS358 2348
RS8414 LM2902
OPA RS724P TLV9064
OPA RS721P OPA365/23650PA3
RS722P 54
OPA RS855X OPA376/2376
RS72XP LMV841
Com LM331  TL331,TLV1805TLV
P RS331 3201
com LM2903  LM2903/TLV1702,L
P RS393 MV762
Comp LM2901 LM2901(TI)
Ref RS431 TL431
: SN74LV4051A
Switch RS2251 SN74HC4851
Switch RS2166 SN74LVC1G66
Switch RS2057  SN74LVC1G3157

24
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DC/DC converter

Temp Sensor Primary S d Temp Sensor .
’ econdany ’ Products RUNIC Competitor

ToMCU py
, _ Amplifier / DC-DC/LDO Amplifier / JSL{EY
e —> : ha lsensor OPA RS721P LMV796

Primarg.current Secondary current f f
sensing biassupply - J2___1_ , sensing biassupply  ——-___-_ ,
T - RS8412 LM2904,
) @% | | OPA RS722P TLV2313
e e | oo RS724P TLV9004
R ._rpgg_ngtl_c ! R
L,_J n OPA RS6331P TLV9064
}—L To MCU
R e R OPA RRS721P OPA365
08| e RST722P OPA2354A
[ | \
RS8551
* OPA OPA388/377/376/333
AV 4 Half bridge/ RS8552 [317/316/
ISO gate Low side driver
driver LM393 LMV331
A Comparator — ps33) TLV4001
Gate driver CAN
IS0 __ Non-ISO RSP MCU Comparator LM2903 LM2903/TLV9032

RS393 TLV9022/TLV3202

Reference RS431 TL431

25
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—4 — 12V(Relays/Solenoid Loads) VCU
12V Reverse battery
+ - PIEENEn SO rower contro! Products RUNIC Competitor
——» 5V/3.3V (sensor) P
OPA RST722P LMV722
RS358 LMV358
OPA RST722P LM7321/OPA348
RS8412 TLV272
mTTTTTTTTTssssos-------o
i Accelerator pedal brake pedal ! OPA RS8414 TLV4314
i Battery voltage ! Reference RS431 TL431
a
Level Shift RS0104 TXS0104
_______________________ Level Shift RS0204 TXB0104/LSF0204
r : —> CAN .
! Car Key Signal Gear signal ! Level Shift RS0108 TXS0108E
! Charging switch —— Switchinput —» vCcu Level Shift RS8T245 SNT4AVC8T245
i Brake signal Other | controller
I |
B ! E%&%iﬁ
T ! — Switch output . .
| Tempsensor ! ? ARLSS EEREE B
| i IS —> o
fl Logiccontrol [ umne wEFR >0 B +ERERR—>
| VCUDiagnosis | Relays #lmpfss —>
Lo o2 gnosis__ : Solenoid Loads Hefs —>

BT

(VCu)

IEBERFE—>  A/D
HIEBSIRFTE —> R
rtREES —> A

FER

BRI SHE
26
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