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https://www.infineon.com/cms/en/about-infineon/investor/reports-and-presentations/#annual-reports
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Battery management systems can be distinguished by voltage classes: (imeon
12 V, 48 V and 400/800 V

» AFE: analog front end » CS: current sense » Iso comm: isolated communication » PS: power supply
» COMM: communication (LIN/CAN) » GD: gate driver > MCU: microcontroller » Switch: disconnect relay or solid state switch
400/800 V

All Vehicles E2Ws MHEV PHEV

N\
D |
<

V4

Kisnreg A8y

5-15 kKWh 20-25 kWh > 25 kWh > 50 kWh
Lithium ion Lithium ion
400/800 V
@ Switch ﬁ
A i -
48 V » F ||
@ Switch ) E .
12V f rad
° PS GD @P A
A <
l F — I\(zﬁ)/l MCU <« COM E
—> > “«—> M '
COMM MCU — E -— 7' A
t 1 . 1 —— F >
l_Ll E
[ CS ® CS
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Infineon Roadmap for Wired and Wireless BMS

P2S Offering

TLE9012DQU CYW89820
12 Channel ASIL D AFE Bluetooth chip
)
0
Q TLF35584 or TLF35585 PSoC HVPA208K
(D) Safety Power Supply ASIL-C Current Sensor
S
; AURIX TC3xx
Safe and Secure MCU
TLE9012DQU TLE9015DQU
12 Channel ASIL D AFE ISOUART Transceiver
© TLF35584 or TLF35585 PSoC HVPA208K
9 Safety Power Supply ASIL-C Current Sensor
AURIX TC3xx

Safe and Secure MCU

Short term solutions
Samples available, all PPAP within 1.5Y

PSoC HVBMS256K
Integrated 18ch ASIL D AFE and BLE

TLF35584 or TLF35585 PSoC HVBMS256K-VIO

Safety Power Supply Integrated 18ch ASIL-D
AFE and BLE with
Current/Isolation Sensing

AURIX TC3xx
Safe and Secure MCU

TLE9O18LS/TLE9012LS TLE9O15LS
18/12 Channel ASIL D AFE ISOUART Transceiver

TLF35584 or TLF35585 PSoC HVBMS192K-VIO

Safety Power Supply (ASIL D) with voltage/
current/isolation sensing
or PSoC HVPA208K
(ASIL C)

AURIX TC3xx
Safe and Secure MCU

Roadmap solutions
(all PPAP within 2024)

(infineon

Future proof portfolio, with
advanced features, like
overcurrent, isolation and
impedance measurement
capabilities

Robustness, with field proven
technology

Cost efficiency, highly
integrated system solution,
reducing customer’s
development efforts and time to
market

Interoperability, products
designed to work together and
reduce customer’s effort and
time to market



(infineon

Table of contents

O wvrsevsumEs 4
e I K mBMS IC TLE9012DQU|"E¢_H|\ 10
© susersacevsEENR 18
O ssnssvszrsz o7
e Q&A 36

2022-07-14 Copyright © Infineon Technologies AG 2022. All rights reserved.



Infineon battery management system (BMS) chipset overview
TLE9012DQU Balancing & Sensing IC

infineon

Automotive Standard products

AURIX™

e.g. TC3xx
Safety Microcontroller

8

OPTIREG™ TLF35584/5
Safety PMIC

AUIR2085
Isolated Pre-Regulator

‘v
""J,,JJ N

1’; e
TLE9350 Tryy e

CAN Transceiver

KP256
Pressure Sensor

TLE9104SH
Quadswitch

o /

HV-

BMU

OPTIREG
TLF35585
CANTR
TLE9250
Pressure
Sensor KP256

AURIXTM 2G
TC37x

Complex Device
Driver (CDD)

MCAL

TETRISA Battery switch Relay
<P Cooli
TLE9104 } o0t
System
Battery switch Relay
TETRIS4 Coolin
hlg TLE9104 } N
System

AUIR2085
Isolated
supply

BMS TR
TLE9015DQU

Isolation

=P T0 shunt

Isolation
) MoNitoring
V/I module

Iso UART

Cap. coupling PSOC4 HVPA

192K*

optional

optional

csc#l |

TLE9012DQU TLES012DQU TLE9012DQU TLES012DQU

HV+

— AR AR

Standard Aurix ™ Software BMS portfoilo
products component

CSC = Cell Supervision Circuit; can contain one or more BMS ICs

/

\

BMS specific products

TLE9015DQU
Dual channel UART to iso
UART transceiver

in release

TLE9012DQU
12 channel BMS Cell Balancing
& Sensing IC

In release

PSoC 4 HVPA 192k*
Accurate current sensor w/
ARM MO+ core

in development

*isoUART compatibility under evaluation /

2022-07-14

Copyright © Infineon Technologies AG 2022. All rights reserved.




TLE9012DQU
12ch balancing and monitoring IC supportlng ASIL D systems

2022-07-14

Key benefits

Balancing & monitoring for up to 12 cells in series

Robust Infineon 90V/130nm automotive technology supports hot plugglng
and enables digital features

Dedicated 16-bit delta-sigma ADC per cell enabling synced & filtered
measurements

> Several built-in digital filtering (down to 70Hz cut-off)

> Long running ADC mode with adaptive sample times for up to
~92ms (<10Hz cut-off) averaging.

Secondary ADC with same filter characteristics for a synced cell voltage
plausibility as advanced End-to-End safety mechanism

13 DS-ADC with the same filter characteristics for synced block voltage
measurements

Compatible with Infineon complex device driver for TC3xx

5 NTC channels + additionally 4 GPIOs to connect e.g. an external
EEPROM

UART & robust capacitive coupled interface for daisy chain & ring mode
communication

Supporting up to ASIL-D BMS safety applications

Small package (TQFP-48) & high feature integration for a lean external
BOM

Copyright © Infineon Technologies AG 2022. All rights reserved
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U12P

u12

G11

U1l

G10

u10

Vregout(VDDA)

VIO
VDDC

IFH_L
IFH_H

CE) (infineon

Ref. A
AZ ADC 16bit
Chan. #11

.

'AX ADC 16bit
Chan. #2

[—Ref.A

AZ ADC 16bit
Chan. #1

XNIN 8VS

Ref. B
AZ ADC 16bit
Block #13

| Sleep regulator | | Main regulator Power Management iSOUART
Unit Interface
I I High-Side
| Power management diagnosis |
Cell Management Unit UART /

GPIO

!

SAR 11bit

Temperature Mesurement Unit

Digital Control
&
Registers

isoUART
Interface
Low-Side

PWM1

PWMO

GPIOT/UART_HS

GPIOO/UART_LS

TMP4

TMP3

TMP2

TMP1

TMPO

1
TMP_GND

-

ERREN

IFL_L
IFL_H



TLE9012xQU features enabling cost down
Infineon BMS

EOL guaranteed accuracy (no . . . 4 =
©
2 end-of-line trimming) Robust Automotive Technology Integrated Diagnosis -
42 "m
Q= v v v
C % own
[ 5] Supports self triggered regular L1
o} N onng g g g GROTUART_HS
B e e IOLmeS e pr0ken S0V ks o vaage tem. and —
o g y ay internal fault detection
iz
g
i
12x ADC for Cell Voltage 5 Temperature Sensors with : : <
o M : Integrated passive balancing
3 easurement adaptive current source
S
2
e : e . Supports a wide range of NTCs Up to 150mA internally. Voltage
[}
o FIEVIBES il fllterlng TEelglng (400Q to 400kQ) with no need to monitoring available during
cost of external filter :
change HW balancing
L ?ZE???????EZ\]_
IFX’s Highly Robust Capacitive Coupled o e
Communication communication offers the key advantages to ‘NW‘WW‘ b Lo
reduce the system cost a {7 Y e
o | 2)) amoouwrs
ui 1o ' [ 27[1 vobc
6 Qfu o~ Jo26[1 IFHL
Innovative features offering cost down and size optimization for state-of-the-art " ezerzezinsay
BMS %‘ %‘ g % %—‘ %’f.% g § %E 'E Expose Pad 49 Sutstrate

2022-07-14 Copyright © Infineon Technologies AG 2022. All rights reserved.



infineon
TLE9012DQU a unique ADC architecture L/

_ _ U12P[l All ADCs can run
TLE9012DQU unique ADC architecture J synchronously
» The TLE9012DQU includes thirteen 16-bit delta-sigma (DS) ADCs - i
» The architecture combines all important Vcell measurements aspects - L LEEADC
: : L4
— Highest accuracy, enabled by 16-bit DS-ADC technology oy B — >
G10 _
— Superior noise rejection, enabled by high internal over sampling - L §“§@2F;f;“
. u10 |
— Advanced sync-on-sample, enabled by the parallel architecture = >
i iAZADCth;it
Uo i Block #13
TLE9012DQU accuracy performance considerations Gl” Ref.A | T
" . AZ ADC 16bit I
» Choosing a million time in-field proven Infineon automotive technology u1[J LI_ Zchan- #2 1P
(SPT9, 90Vv/130nm) for highest reliability and lifetime performance =1 —— o = [ | SARuet
GO , C
» Design & chip layout optimized to minimize the stress on all sensitive : | i“cﬁa'ﬂib" X
circuitries + stress sensor compensation for remaining mechanical stress vl g
» Each 16-Bit ADC is individually calibrated & temperature compensated e e | ef'B
for highest relative and absolute accuracies e

2022-07-14 Copyright © Infineon Technologies AG 2022. All rights reserved.



The DS-ADC characterization shows superior intrinsic linearity & (iﬁneon
measurement result repeatability as basis for highest accuracy

Analog-to-digital conversion characterization Highest measurement repeatability
Re Ux+1
C T Gx R"aee;!:rjgnase

CELL | L Rea
x | T _D—L AZ ADC 16bit
Chan. #x

Re & Ux I—
I—:L one channel voltage result over 11 measurements

+76uV

32755

32750
LSB16 = 76pV

32745

32740

32735

32720 ; e MEASUREMENTS

32785

Standard deviation for
500UV this 11 results ~60uV

32715 < >

tal readout as 16-bit value

3470

Igi

D

32710
2,6965 2,697 2,6975 2,698 2,6985 2,650 2,6905 2,7

Slowly ramping the applied analog voltage

A high intrinsic ADC repeatability fits perfectly to the BMS application

2022-07-14 Copyright © Infineon Technologies AG 2022. All rights reserved.



TLE9012DQU Fast & synced cell voltage sampling infineon
~7Us sync-on-sample for 96 cells & 2 Mbit/s iso UART

Timing readout of 96 cell voltage results usin 1 I i imi o~
JILEEUIE IS e g iIso UART daisy chain timing w/ ~7us sync-on-sample
(14 Reg. = 12 Cells + SCVM + BVM) "
. Fommmm e — | L Max. 2.512ms ~
Multi-read to TLE9012 30 ps it 1] ~ ~
' | HVs Max. 78,664s’
]
Read reply one TLE9012 375 us ' = .
by s - e = Using Max | (&[0 i
(14 reg.) X \ = CVM Start command values Broadcast :
: | through daisy chain - o -
Total for 8 TLE9012 (96 8 x 405 ps = I A h - B
I ( 3.24 H : | Optional Ring : : 10us 38.1us 4.868ms
cells) -24ms ! ' mode retum path > : 7*70ns
I . = I :
: 1 . usloizaw)| = E
! — :
B A TLE9O12 #8 raten C‘;’M SUAGY :
L ]-\ ) roadcast i
P ! : - >t >t
] . : ; ; Sps’ 36.6u5° 4.68ms’
esdl = 58 ! ' — i ;
; e 2 | 52 UM START 6+*25ns’ )
175ns
TLES012 #2 A 3 S
: 4 25n?
. = Broadcast :
Start measurement e = : P ——— >
_ H I 36.6ps° 4.68ms°
with broadcast ; ‘
command UART — iso UART CVMSTART @
Transceiver TLE9015 Broadcast M
Delay = i
E |
oo TEsgzan| = 1 e 2 L
) 25ns) = 30ps i 25ns
| ™ Host controller
N 1 N typ. 71,63us ( b 7'03‘159' !
Ring Topology with AS < > >
11
8.2ms (max) Master-on-Bottom enumeratio \0\\ Host controller sends out typ. 2,412ms 100ps
30US+4.9mS 405 o N4 CVM START reauest
=30us+4.9ms us x

CVM (96 CVM (96
cells parallel) cells parallel) >

2022-07-14 Copyright © Infineon Technologies AG 2022. All rights reserved.




infineon
Infineon specifies all TLE9012DQU accuracies as end of life p

» Infineon specifies all accuracies as end of life. We use the AEC-Q100 qualification data which is simulating 15 years of
device lifetime to define our end of life accuracies. Here the stress tests which are part of the AEC-Q100:

Assumed 15 years lifetime according to AEC Q100 grade 1 (-40°C =T, £ 150°C)
_ t, = 30sec
STRESS TEST ABV TEST METHOD REGQGU'REI Ml IENGT;SE ﬂ 1,4 T =260°C . P
Preconditioning PC JEDEC J-STD-020 Min. MSL =3 -| > o
[Temperature Humidity Bias or HAST | THB / HAST|JESD22-A101/A110 77 3 = T
Autoclave or Unbiased HAST AC / UHST |JESD22-A102/A118 77 3 ; Tsmax
Temperature Cycle TC JESD22-A104 77 3 ; v
Power Temperature Cycling PTC JESD22-A105 45 4 a
High Temperature Storage Life HTSL JESD22-A103 45 1 £ +
High Temperature Operating Life HTOL |JESD22-A108 77 3 &
ESD - Human Body Model HBM AEC Q100-002 See Test Method
ESD - Charged Device Model CDM AEC Q100-011 See Test Method 25
Latch-Up LU AEC Q100-004 6 1 k————Time 25°C to Peak
Electrical Distributions ED AEC Q100-009 30 3 Time —>

1. Passing AEC Q100 means all devices (S.S) from all lots are within Min/Max of all specification parameters after the
end of each stress test. All accuracy End-of-Life parameters must pass AEC Q100.

2022-07-14 Copyright © Infineon Technologies AG 2022. All rights reserved.
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KB AR

BMS demo overview e, Bexa (Infineon

TLE9012DQU_DTR_BMS2
y TLE9012DQU v6 Evaluation Board

KIT_AURIX_TC265_TFT (SP001303908) »  SP005355307

or
TC397 TFT BATTERY SYSTEM

BMU/BMC LV (12V) | HV Ring optional

[
]
[
[
s
I
I
( I PMIC '
= TLF35584/5 I
I
I
I
I
I
I
I

CSC#n

VS

BMS TR ‘ A= ===

CSC#1

: 0, TLLE9012DQU_DTR_BMS2
‘ ' — 5" TLES012DQU v6 Evaluation Board
TLE9015DQU_TRX_BRG

. »|-SP005355307
‘ »  TLE9015DQU v2 UART to iso UART
»  SP005355314 ]

TLE9015DQU eval
board works as
adapter connecting
onto the AURIX board




Ml 1= 12 2

TC265 + 1 TLE9015 + 2 TLE9012 4H 5 [n| ¥4 %%
TLEQ012 %A uim il 435 HE b AR P 28 32 47 SRR 3K

Cell sensing EMC

61.2mm

Balancing network I

KB AR

% 2 £ 5K ( iﬁneon

Capacitive coupled iso UART interface

Robust low ohmic differential concept
allows using caps only (supports
transformers too if wished)

Cell input filter cap

14MHz ADC sampling w/ digital
filtering allows very small filters

Small TQFP-48 package
for TLE9012DQU

TLE9012 demo & ZhRE i/t




KB AR

GUI overview gesm  (infineon

0 s2255_mojo - a x
Tools Board Developer View DataStorage 7
SPI Register Widget & X | Battery Smulator & X | Connection and Testmode
No Filter v| | Readal Readselected | |Write Selected| | sSelectall | [Clear selecton | ExpandGroups et I Init Dummy ! loes | XML fuC FRGA
MName Addr Decoded Value Raw Value R W R(Macro) W(Macro) Descrip * Set all to V-> 0,0000V 0,00 mA <Setaltol e L - =it
~ REG_BLOCK
> LIPART_CONFIG BoIT A WA Read Write RV A Partitior ISR i Setalon St ol OFF come [
> [JOLOV.THR BD2(2)  N/A N/A Read Write RM WM Cell volf Ensble: - )
> CJoLWW_THR BD3(3)  NAA N/A Read Write RM WM Cell volt Cell Voltage: Sink Current: On / OFF | Disconnect
> [JTEMP_CONF DD4(E) WA N/A Read Write RM WM Temper: Cell12 (PvM11): 00000V 1250ma | Enab 11
> [JINT_OT_WARN_CONF  0:05(5)  N/A N/A Read Write RM WM Intemal — -
> CIRR_ERRCNT Bas(E)  N/A N/A Rezd  Write RM WM Round F BRI, 00000V 1250 ma | LJEnan 10 :
> [JRR_CONFIG O09(8)  M/A N/A Read Write RM WM Round F Cell10 (Pyma): 0.0000 v 12.50ma| | Enabsg
> [JFAULT_MASK Od0a(10) M/A N/A Read Write RM WM ERR pin T i Cchip
> CIGEN_DIAG 0db(11) N/A N/A Read Write AM (NN General Cels (PAME) 0.0000v 1250mA| L) Ene
> Ocewv Bde(12) N/A N/A Read Write RM WM Cell volf Cela (Pym7): 00000V 12.50ma | [ Enab7 Nr Devieas: [2 2]
> CJceLov O0d(13) N/A N/A Read Write RM WM Cell volt T 0.0000V 12.50mA| [ ] Enab6 - R
> [JEXT_TEMP_DIAG 0e(14] N/A N/A Read Write RM WM External . i - E' . ActrveDevice: [1 =
> CIEXT_TEMP_DIAG_1 OOF(15) /A N/A Read Write RM WM Extemal Cells (PVMS): 0.0000 V 12.50 mA nat
P - - Board Type: Eval-Kit Interface (Aurix; -
| ClRescrcem  odign Na NA  Red Vite A WM REGCR Cai Pvete o2 Lstw [[|Ew4 =
> LJREG_CRC | rite A ) Interface (ouf): H: Highside -
> [Jop_MODE B14(20) N/A N/A Read Write RM WM Operatis Cel4 (PVM3): 0.0000 V 12.50ma | Enab3 '
> [JBAL_CURR_THR o5(21)  M/A N/A Read Write RM WM Balancit Cel3 (PYM2): 0,000y 12.50ma | | | Enab2 Default Init
> [JBAL_SETTINGS 0x16(22) W/A N/A Read Write RM WM Balance A N
> [JAVM_CONFIG oA7(23) WA N/A Read Write RM WM AVM co Celz (PvM1): 0.0000 v 12.50ma | Enabl BC PowerDown
> [CJMEAS_CTRL 0x18(24) MN/A N/A Read Write RM R Measur celli (PVMO): 0.0000 ¥ 12,50 mA Enab 0
> Oecvmo 0x19(25) N/A N/A Read Write RM WM Cell volf
> CevM 01a(26) N/A N/A Read Write RM W Cell volt Min: 0.0000V Max: 0.0000V ST ZEEIT 4] Enabie Watchdog
> Oevm2 b@T) N/A N/A Read Write RM WM Cell volt | i
> Clevm3 Dx1e28) N/A N/A Read Write RM WM Cell volt e p-oov e 0.co00v [ digital contrel
> LJovm4 0x1d(29) WA N/A Read Write RM WM Cell volt BatterySimulator Closed: Please Intigkize!
> Oevms Ox1e(30) W/A N/A Read Write RM WM Cell volf % reset relays reset FRGA
> Oevms I3 N/A N/A Read Write RM WM Cellvoh | (RelayDutUG =
> Oy 00(32) WA N/A Read Write RM WM Cell volf . )
> Ocvme 021(33) WA N/A Read Write RM WM Cell voh Togge selected Selected Gn Selected OF enable batt. sm. -output enable Applicos_TX
> Qovms D22(34) N/A N/A Read Write RM WM Cell volt
» Oovm o D23(35) WA N/A Read Write RM WM Cell voll I - ERRQ_res ERRQ_ext
> Cewn B24(38) NA N/A Read Write RM WM Cell voli Group/N Sate | & P Relay-Description Address
> Cevm 023(40) N/A N/A Read Write RM WM Block v » [ PWR_in rans_en nSlesp
> [CJEXT_TEMP_O O:29(41) N/A N/A Read Write RM WM Temp re > 06
» T IEVT TEMD 1 AuTaiAN  RISA MR Basd  Wsita BRA WinA Tamar va ¥ > O uf
< © -eree [~] add macro
A Show Macro Recorder I Options: || ReadAfterWrite [ view: [] Addr [ Maao Script [ Load ] | Save ] I i e | e
Macro Recorder )
. § broadcast-read | broadcast-write
| AddDelay | CMD MName Address Value Cornrm| Run |
1 Write PART CONFIG  0x01 0t |0 ey
2 Write GEN_DIAG Ox0b
3 Write MEASCTRL @18 | savefle || Loadfie || [configuraten name Savestr Load str = [ Gearstr
Relay Dut U G Relay Mux Relay Dut Main
LogWidget 8 x
Read | root ~ | |Debug =
| 2019-01-06 15:49:02,267 - root.com. EvalBoardInter face.commands - DEBUG - Response: TH OK' -
Save | 2019-01-06 15:49:02,268 - root.com.EvalBoardInterface.commands - DEBUG - Write Command: ‘RH 1 36Y'n'
2019-01-06 15:49:02,283 - root.com. Evalb: \ds - DEBUG - Response: RH 1 36 000001 0K 8000'
e < >| | aod 2015-01-06 15:49:02, 267 - root. 2ppkcation - WARNING - Inftiaksation for Device 1 Skiped. A Device with this number is aready active v
< >




B1E & ¥RIChic &

q R87
Aurix _nSleep =7
3.3k

nSlee

p

TP3 TP4
5002 5002
777777777777777 R11 o R12
AURIX_CH2_TXD_HS_P2.0 1.5kR 9015_GPIOI/UART_HS " P00.4_GPIO_Output} OR
_______________ R88
AURIX_CH2 RXD_HS_P2.1 [ OR ]

TPS TP7

TP6
5002

TLE9015 UART HS & UART LS AJ 4} il4:

F| MCU [)—4 UART, BJ—%i TLE9015 nJ 3

MCU M UART, HfG 5 NZEMMES, TXH

1.5K HiFH, RX H 0Q Hi[H.

S nSleeE >

KB AR

% B
SAC Group

Key benefits
Two UART ports for serial communication to host §
microcontroller supporting ring mode L

Two iso UART ports for daisy chain GND
communication inside battery pack supporting |
ring mode IFH_H

Fully transparent communication scheme from yC L
to monitoring & balancing IC (TLE9012DQU) IFL_H

Supporting up to 2 Mbit/s IFL_L
High robustness against external noise
Emergency signal detection during sleep mode

General purpose error pin ERRQ to be connected
to uC or PMIC for wake-up after emergency
signal arrival

TLE9015 features

(infineon

{1 Vregout
vbDC

:——:E UART_HS
UART_LS




JL

Ry

(E{i=T

Normal Communication: PoB

Normal Communication: PoT

Host Controller

Normal Communication: RING mode
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IFH 1 I | Sensing
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[y
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Host Controller =
lzam HV
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PoB communication
MCU TLE9O15 TLESO12 TLESO12 TLESO12 TLE9012
> PINZ28 PIN26 PINZ23 PINZG PIN23 PINZ6 PIN23 PINZE PIN23 PIN26 m
UART LS IFH_L IFL L IFH_L IFL L IFH L IFL L IFH L IFL_L IFH_L
250pF
RX PINZ5 PINZ4 PINZ5 PIN24 PINZ5 PIN24 PINZ5 PINZ4 PINZ5
IFH_H IFL_H IFH_H IFL_H IFH_H IFL_H IFH_H IFL_H IFH_H
B 5t BiEE

KB AR
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o ST PN FE SR, E{EEJEFE
FERTaTLUEIT MCU 5 TLE9012 Bi&E
[EN Y #F PoB, PoT. Ring mode,

FEINAVE(SHER 9 MCU E| TLE9015
UART_LS, %A/ IFH k&% TLE9012
IFL, WWESEE, fES, fOoRkiE:,
KBS /I PoB, Layout BYFBER(ETS
BRI RAY TLEQO12 £ TLE9O15, ALA
B GR = ERYSINE,
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OL diag. check
0ODD channels
&

TMPx current
source selection

OL diag.

check

EVEN channels

&

TMPy current
source selection

Bal. OC/UC diag.
check ODD channels
&

Bal. OC/UC diag.
check EVEN channels
&

Internal temp. 1 Internal temp. 2 OV/UV check & & &
OT check OT check ADC error check TMPx Sc/Oc/OT? TMPy Sc/Oc/OT? TMPx pull-down TMPx used current
checks checks diagnosis check source RDIAG meas.
\J L i ¥ L |
Comparator Bal. OC/UC Bal. OC/UC
OV/UV check DL 00D PGYM DL EVEN PGYM ODD PCVM EVEN PCVM
Internal Internal (108Bit) (10Bit) (10Bit) (10Bit)
temperature temperature Compensation measurements delay PCVM (10Bit) delay delay delay delay
TMP: d
meas. 1 (10Bit) | meas. 2 (10Bit) ™MP ™MP TMPx pull- XFLJSTAG
BVM (108it) X y down check m”rrffeas
tvm fvm teomp fn_det fm fum_del tum Bom_del tovm Buna_det tm Bum_del tvm
Bal. OC/UC diag. only performed
———— for channels with balancing state —————»
ON in BAL_SETTINGS register
trRR_duration i
1S¢/0c/OT =short circuit / open circuit / over temperature
{1 -—— =~ - —_ s, ] S
SZAN 4 N\ —= N
” TLE9012 AEP=EEIHIT—MCIE(RR)GR, BilAZIX
—— WEFIPEBSUT, LUSEPTAA0S0E, My FETEES
ver () 3 . =R EBZ T, G E O] EERIEE, JHiZ oiE(San
Rea ce Crs Gn
—_— BAL_ON AL \ \ [===] .y . . — == Ry g N="=] \
T T o <. BIIECE Partition configuration Z 7SR EXTNHYIE
[ 7€ H—@—¢ >—{1 - A N = SN L\b
T z FIENEFHZERLD
" il B ENZEFZKThEE.
VO L THR I Diagnostics Balancing

X Broken wire

Open Load detect
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FrA12/M

TLE9O12
2~12

+1.5mV@0~2V
+2.1mV@2.5~3.6V
+2 5mV@3.6~4.3V

(-40°C~125°C)

¥, HBE
+0.05%

RAIRE+0.5%

200mA@Mosfet/2.6Q

UART/Daisy Chain
Transformer or Cap

EERA-1.9V

ERAFESRBSENTILL

ADBMS6815M
4~12

+1.4mV@0~2V
+2.2mV@2~3.3V
2.8mV@3.374.5V
(-40°C~125°C)

FF, HEME
+0.05%

BANIRZE+0.5%
=

300mA@Mosfet/1Q

SPI1/Daisy Chain
Transformer or Cap

MC33771C
7~14

+1.5mV@0~1.5V
+2.0mV@1.5~3.7V
+2.8mV@3.7~4.3V

+4.5mV@1.5~4.5V
(-40°C~125°C)

i
BRANIRZE+0.5%

35

300mA@Mosfet/0.8Q

SPI1/Daisy Chain
Transformer only
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BQ79616
6~16
+2mV@2~4.5V(-
20°C~65°C)
+3mV@0~5V(-
40°C~105°C)

2 fF, EEE+200mV

FrE 16 MBIERASZIT-2V
EYdbusbariEid

240mA@Mosfet/2.5Q

Daisy Chain
Transformer or Cap
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