2 3 4 5 6 7 8
U_sensors
sensors.SchDoc

o 12
U_connectors U_analog_in_bank0
connectors.SchDoc analog_in.SchDoc RICIZIZION[0F]
T-SENSOR_[0..7] [ + > T-SENSOR_[0.7] 12C C‘ )
> MUX-DATA_IN T_FILT[0.7] [
MUX-DATA
o 12C
U_analog_in_bankl ><
analog_in.SchDoc U_digital_io
T-SENSOR_[8..15] [ v T-SENSOR_[0.7] i2c ® digital_io.SchDoc
> MUX-DATA_IN T_FILT[0..7] [} DIGITAL-10_[0..15]
MUX-DATA [ ) o 12c
DIFEAL-fOL . 1] U_passive_balancing T
assive_balancing.SchDoc ‘
s CIN[0..14] BAL U_mc33/ 5
BAL_NTC[0..1] [ mc33775.SchDoc ‘
- - —_ BAL_NTC[0..1] BAL <
U_input_filter ) T_FILT[0.7]
input_filter.SchDoc - - MUX-DATA ¢ U_eeprom
CIN[0..14] < St > CIN[0.14] CTI0.14] [ y > CT[0.14]  MUX-DATA2 < | feprom.SchDoc
> ALARM_IN Vmodule [ | Vmodule 12c @ - 12c
—1 > ALARM_OUT .
-l'l—'FFZLL_HL %\ \% $Et—[‘ INTC_ U_dcdc-converter
| ‘ = dcdc-converter.SchDoc
AL_IN C‘ ‘:> AL_IN ENABLE_DCDC [} EnableDC/DC
AL_OUT < __ AL_OUT
\ ALARM_IN
GPIO_ext C‘ ‘:> GPIO_ext  ALARM_OUT D—‘

Rationale for creepage and clearance distances

*according to DIN EN 60664-1 (VDE 0110-1):2008-01

*working voltage up to 1600Vdc

*functional isolation for 1600Vdc

*assume "Verschmutzungsgrad 2" and "Isolierstoffklasse 3b™

* creepage distance: 16.0mm (table F.4)

*design note: set creepage distance rule between net classes in PCB design

*assumptions for clearance: 3600V (based on requirements for transient overvoltage), homogenous field: 1.1mm (table F.7)
* design note: set clearances to net classes in PCB design

* take care with the mounting points: The spacing around them (6.05mm) is designed for aworking voltage of 605Vdc at
"Verschmutzungsgrad 2" and “Isolierstoffklasse 3b" or aworking voltage of 1600Vdc at a "Verschmutzungsgrad 1" and
"Isolierstoffklasse 3b". Consider potential connections to chassis when mounting the board and critically assess the situation.
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1 2 3 4 5 6 7 8
VBAT_con
A 9.6V < VBAT < 70V
VBAT ext DFLS1100Q-7
VBAT _lc_on_ext v R600 VBAT v U600 VDDC
° —1 1
VBAT ENABLE_DCDC
>< Vbat_con_ext R VMQ|QULE Vbat ; - —
- - _1 cs00 C601 VMODULE
Design note D602 D603 Vmodule
|fpo§sib|e keep T 47nioov PTVS60VSIUR  Z\s1MSP1.7 100n/100v Vddc active Vaux active
! place close to pin BAL VvDDC VAUX
space for external cT14 2 8 CB HI4
converter free. GND GND GND T3 3 CT14 CB14H %3 COML3 CB_HI14
CB_COM13 CTL2 3] ¢T3 Gage Q'ﬁa 1012 CERcOML R602
[CB COMIS CcT12 cBloL sl G CBLO12
CTiL o ChioH Ll CB _HIL2 R 0R
Cg%g ‘73 CT10 CB11C ig gg Egi‘g“ CB_COM11
VMODULE CT8 g CT° CBIOL =B Hino o o10 LD600 LD601
CT8 CB10H CB_HI10 > P
CT7 9 CT7 CBgc 2% CB_COMQ green green
[ Vimodule e 1. cre cBBL 50— CBr08 CBLO8
cra 1] ¢I° CB8H =g —CBs comr - cB-HIB BAL R604 R605
& 57 CT4 CB7C Seop CB_COM7 BAL 270R e
CcT3 CB6L <22 B L CBLO6
CT2 14 30 CB_HI6 8
) 1551 CT2 CBBH =i e COVE CB_HI6
cro 16 St CBSC <R Toa CB_COM5 GND GND
CT[0.14] Cue CBAL 5 CBLLOA
[ CT[0..14] . CB4H <3 CB_Hl4
GPIO[0.7] CB3C <"§g gg Eggﬂa CBLCOM3 =
e—— = oPIO7 49 CB2L (2 R CB_LO2 Use two HM2102NL for
T MU AT e 10 S oo coni (8 — e Lo [
- temperature MUX on GPIOO and gz 82 §%> GPIOS5 CBOL |38 CB LQO CBLOO o isolation. barameter Set
GPIO2 ACARN TN ALARM IN Sepgemen GPIOL 5103 5%«> GPIO4 arameter se
~alarm in on GPIO1 SHI0s S Gpios @
- Interrupt (from port expander) on GPIOL 5] GP102 T600 U
GPIO3 MUX_DATA2 GPI02 GPIO1 o
~12C on GPIO4 and GPIO5 [ MUX-DATA2 — VAUX GPIOO 58, Gpiop T | e CTPLHD PL H
- NTCs in balancing resistors on T T 60 ) | [ " TPL -
GPI06 and GPIO7 ‘ T INT e GPIOG e S Ao S AT VAUX m e R610 <= 5
VBAT_con_ext 2 1L 213 2 63 | 11 L 4 2 L -
§—8=5 8 AINX_GND T A0 7 OR R612  _~
BAL_NTCO GPIO3 S| 2] 2|2 Lpdle 1 N
=< Q600 5181858 220p/50V HM2102NLT } OR -
— — — — !
BAL NTCL GPIOT N GND_GND GND_GND GND 42 | o\ve vppe PESD5VOV1BB T == o
ARMETE BAL NTCJ[0.1] < A ipsicas Drive_VDDC — o TPLHN
[BAL NTC[0.1D VDDIO VDDIO 41 o~
IMON_VDDC X< PRm = ‘
I, I, - Imon_VDDC 919 T601 A |
VDDIO |z T == 7 6 | TPL L rPL LI
>< GP104 Re1g VDRDC a TPLLP 8 L [ =
12¢ s T1 39 2 - 9 |k 4 TPL |
e scL L1 2~ VDDIo X Tommm i 3 R619 —~ |
12C SCL 'SDA—| l | 4R53 Vddc  VDDC X PESD5VO0V1BB €610 R621 : P |
GPIO5 47 © I || — 11 L 2 . o5 R - i
SDA | i >< x cotl MOSI_RXTXHP (<72 GND D607 GNDJ I 1 T T OR R622 —~ }
DeS|g.n note for A70n/50V SCLK_RXTXHN C612 10n/100V 150R = ; 1| _N !
GPIO_ext R618: 3 46 —_— 220p/50V AM2102NLT i OR i
I I
GPIO2_ext CPIOZ X S GPIO2 VDDC overcurrent 5B | Veoo oSN iy s == PESDsvovies | % == L
(CRIoTexm)=SalRL / CPI03_ext GPIO3 & GPIO3 is detected through |>\° VDDA - RXTXLN TPL LN vbDC
CRIoere — R618. Design + 61 | vppA MISO 24—
S GPIOG_ext GPIOG accordingly (0 82 | vssa Parameter Set
—‘ >< expectedgczrrent c613 RESET 594| GND
GPIOT & GPIOT consumption from 1000100V} 64 | snpsus R627
e ? 65 57 ALARM_OUT — ALARM
- VDDC. GNDFLAG ALARM_OUT |vbDC
Design Note: 5k1 _P AL _OouUT
Mark default T _FILTO R &piogg 4,53 Ohm results o oo MC33775A RGO N AL O
placement variant R630 I(FI in 66,2 mA current
in silkscreen. T FILT1 — GPIO1 limit GNDI—
T
T FILT2 OR  RB3L  Gpioy
T '
S R633 OR GPI03 VDDC Es'i‘éhooc VDDIO
1 .
T FILT4 OR R85 Gpios vin 3.3V_LDO :’— ILARM S 1 1
| I |
R636 OR R637 -
T_FILTS iSRS GPIO5 =l ALARM_OUT:
T FILTe OR R639 GPIO6 OR active low/active high/heartbeat (configurable)
optionally bypass Ido for 5V on VDDIO ALARM_IN:
R640 OR active low/active high/heartbeat (configurable)
T_FILTY — GPIO7
T
OR VDDC heartbeat: GND
T FILT[0.7 LU0 high time: 0.5ms (fixed)
low time: 0.5ms, 1ms, 10ms, 100ms (configurable)
Parameter Set
e 1 optocoupler (inverting) LARM_IN
L ALARM | vbDC
I o | T
| A2k NP T i I
i - i Alarm _in_unfiltered IFrm in filterid
I I
i Vvdd2 unusedE : i
I I
! | Vout_unused . | N
} } 7N
! Gnd2_unused., | ¢
| Snd unused X
% Gnd22 unus,ec_;i 3 % GND GND developed by: - Project Description File
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2 4 5 6 7 8
N[0T mmlN0L4]
CIN14 R500 CT14 CING R501 CT6
T —T
csop 10k 501 cso2 10K 503
Izwn/loov I47n/100v Izwn/loov Izwn/loov
GND GND GND GND
CINI3 R502 CcT13 CING R503 CcTs
| |
cso4 10k 505 csop 10k 507
Iun/mov I47n/100v I47n/100v Iun/loov
GND GND GND GND
CINI2 R504 cTL2 CINg R505 CcT4
T T
csos 10k €509 csi0 10k cs11
I47n/100v Iawn/loov I47n/100v Izwn/loov
GND GND GND GND
CIN1L R506 cTl CIN3 RS07 cT3
T T
cs12 10k c513 cs14 10k cs15
I47n/100v I47n/100v I47n/100v Izwn/loov
GND GND GND GND
CIN10 R508 CT10 CIN2 R509 cT2
T T
csi6 10k 517 csig 10k C519
Izwn/loov I47n/100v Izwn/loov Izwn/loov
GND GND GND GND
CING R510 CT9 CINI RS1L cT1
| I | | I |
cs20 10k cs21 cs22 10k 523
I47n/100v I47n/1oov I47n/100v Iun/loov
GND GND GND GND
CINg R512 cTs CINO R513 cTo
T T
cs24 10k c525 cs26 10k 527
Iun/mov I47n/100V I47n/100v IA?n/lOOV
GND GND GND GND
CIN? R514 cT7
T
css 10k €529
I47n/100v I47n/100v
GND GND CTJ[0..14] @
) R515
Vmodule_unfiltered — Vmodule
. . Vmodule
[ \f \f \f \f \f \f \f \f \f o
R526
0R
€530 c531
Izwn/loov Izwn/loov
o — o~ o™ <
< wn © ~ [ee] (=) — — — — —
z Z Zz z =z Z Zz Z Zz z =z
) ) o O ) ) ) ) 5 O O GND GND
CINJ0..14]
Use one of these resistors to route Vmodule in cases of cell counts lower than maximum.
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2 3 4 5 6 7 8
o BAL NTC[0.1] BAL NTCIO.1
VAUX VAUX
R700 R701
10k 10k
,@. BAL_NTCO ,@. BAL_NTC1
T T
c700 10k cro1 c702 10k Cc703
47n/100V R704 47n/100V 47n/100V R705 47n/100V
10k NTC 10kNTC
GND GND GND GND
GND GND
ADesign Note:
place thermal coupling and
NTCs close to heat source
2 2 202 2 " PV 2 2
[ CIN[0.14] CINJ0.14] |
Q Q Q Q Q Q Q Q Q Q Q Q Q
z z =z =z z =z z z =z z z z z
R715 R716 R717 / R718 R719 R720 R721 R722 R723 R724 R725 R726
68R 68R 68R 68R 68R 68R 68R 68R 68R 68R 68R 68R
R729 R730 R731 R732 R733 R734 R735 R736 R737 R738 R739 R740
68R 68R 68R 68R 68R 68R 68R 68R 68R 68R 68R 68R 68R
o o |o o lo |lo o o |o o o |o o o |o o o o o o o
w |[w [w w |w |® w |w |w w |w [w w |w |w w (@ |w w |w w
~ o [z - o |z — o |z ~ o |z - o |z -~ o |z — |o T
2P REF 2 2P 2P 2 E 2 EF =
= w a1 ~ © = =
= w
BAL
CB_HI14 CB HI4
CB_COM13 -
CB_COM13
CB_LO12 -
CB_LO12
CB_HI12
CB_HI12
CB_COM11
CB_COM11
CB_LO10
CB_LO10
CB_HI10
CB_HI10
CB_COM9 -
CB_COM9
CB_LO8 -
CB_LO8
CB HI8 CBHIB
CB _COM7 CB_com? BRAI BAL
CB LO6
CB_LO6
CB _HI6
CB_HI6
CB_COM5
CB_COM5
CB LO4 -
CB_LO4
CB Hl4
CB_HI4
CB_COM3
CB_COM3
CB_LO2
CB_LO2
CB HI2
CB_HI2
CB_COM1
CB 100 CB_COM1
CB_LO0O
target balancing current: approx. 100mA@3,6V
de\,e|oped by; Project Description File
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1 2 3 4 5 7 8
VAUX address bit selection
VQ|I2IO VD_|I2IO
R200_1 T ALT0.7 T FILT[0.7
OR
VDDC A0 Al
C202_1
10n/100V iy J_
T _FILTO T FILT1 T _FILT2 T _FILT3 T FILT4 T _FILTS T _FILT6 T FILT7 GND GND
R207_[L GND GND
GND 1
GND R210_1 R211 1 R212_1 R213 1 R214_1 R215_1 R216_1 R217_1 Temperature Sensors 0 to 7
R218 L R219 | R220_| R221 1 OR OR OR OR OR OR OR OR 7-bit MUX address 0x4C primary 1>C
10k 10k 10k 10k 10011A1A0
supply voltage range: 2.7V - 5.5V
R222_1 s1 D
K Re231 52
2 | S3
LT S7
1k R224 1
— S5
T S6 VDDIOQ|
1k R225 1 S7 12C
—
Tk R226.1 S8 SCL, 5o \ e
— SDA 12C
A0 —— SDA
1k R227 1 A
1
1k R228 1
1
T
1k R229 1 VDDIO
—T
" >
1 c2041 _] c2051 _{ c2061 _f C2071 _] C2081 _J| C2091 _]| C210.1 _| C2111 | C212.1 _[ C2131 | C214_1 | _C215_1 | C216_.1 _[ C217.1 _] C2181 _| C2191
~T10n/100V —T—10n/100V —T10n/100V ~T—10n/100V ~—T10n/100V ~—T—10n/100V ~—T10n/100V ~—T10n/100V [—100n/100V —T—100n/100V —T—100n/100V —T—100n/100V —T—100n/100V —T—100n/100V —T—100n/100V —T—100n/100V GND
GND
PV
Try to avoid wire stub
LAUX-DATA IN
VQlQ'O MUX-DATA _IN
VDDIO X
GND
— e MUX-DATA
L
GND l
supply voltage range: 2.7V - 5V GND
A - . . Y
This multiplexer circuit is used
to measure up to eight
~ © ) < ™ ~ - o temperatures through NTCs.
o o 4 24 04 @ o o
(] (] (] (] @] @] (@] (@]
(2] (%2} (%2} (%2} (%2} (2] (2] (2]
zZ =4 4 4 4 4 zZ zZ
w w w w Jin] Ll w w
w [72] (%2} (%2} w w w w
- - - - - - - [
T-SENSOR [0..7]
de\,e|oped by; Project Description File
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VAUX address bit selection
VDDIO VDDIO
R200_2 T RILTI0.7 T FILT[0.7
OR
R203 2 U200_2 ADR454OERZ VIZ_)ll_Z)C
VOuT VIN
O0R A c2002 _| c2012
C202_2 % 1u/35V 100n/100V
10n/100V -
< T _FILTO T FILT1 T _FILT2 T _FILT3 T FILT4 T _FILTS T _FILT6 T _FILT7 GND GND
R206_p R207_p R208_p R209_p GND GND
10k 10k 10k 10k GND
GND R210_2 R211_2 R212_2 R213 2 R214 2 R215_2 R216_2 R217_2 Temperature Sensors 0 to 7
R218 P R219_p R220_p R221_2 OR 0R O0R OR O0R 0R O0R OR 7-bit MUX address 0x4C primary 12C
10k 10k 10k 10k 10011A1A0
supply voltage range: 2.7V - 5.5V
U201 2
R222 2 st 4 [ 8 D
L 2 5] S1 2
1k R223 2 S2
B | S3 6 s3
T S4 7
1k R224 2 S4
e S5 2] 2
T S6 11 VDDIOQ|
1k R2252 57 0 gs 12¢
—
Tk R2262 S8 9 1sg  scL «eiSCLh.ge e
— SDA 3 _SDA SDA 12C
— A0 16
1k R227 2 A A0 2
——> Al RESET
1k R228 2
1 13 vop enp
lk R2292 VDDIO ADG728BRUZ
T C203_2
]
1 cooa2 _| ceo52 _]co62 _| co7r2 _| ceo82 _| co92 _| cuo2 _| cou12 lca22 _lco32 _lcaa2 _|caus2 _|cae2 _| caar2 | cas2 _| co192 1u/35V 1
~—T10n/100V —T—10n/100V —T—10n/100V —T—10n/100V —T—10n/100V —T—10n/100V ~—T10n/100V —T10n/100V —T—100n/100V —T—100n/100V —T—100n/100V —T—100n/100V —T—100n/100V —T—100n/100V —T—100n/100V —T—100n/100V GND
GND
R230_2
OR Try to avoid wire stub
UX-DATA _IN
VDDIO MUX-DATA _IN
€220 2
VDDIO Ilu/35v
© GND
R231 2
1 D amp — } MUX-DATA
U202 2 1k
ADB8628ARTZ-R2
C221. 2
1 100n/100V
GND
R232 2
| —
T
OR
supply voltage range: 2.7V - 5V GND
A - . . Y
This multiplexer circuit is used
to measure up to eight
~ © ) < ™ ~ - o temperatures through NTCs.
o o o @ @ 4 o 14
(] (] (] (] @] @] (@] (@]
(2] (%2} (%2} (%2} (%2} (2] (2] (2]
4 z 4 4 z z 4 4
w w w w Jin] Ll w w
w [72] (%2} (%2} w w w w
- - - - - - - [
T-SENSOR [0..7] T-SENSOR [0.7] ‘
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3 4 5 7 8
Battery cell connector TPL communication connectors
J300 J301 TPL .
24 12 1 o\ TPL H GPI10O extension
23 11 VBAT_con 2 N TPL H >
22 10 -
CIN[O..14 N ;é g N molex_microfit_3_01x2_THT DIGITAL-IO_[0..15] DIGITAL-10 [0..15]
CIN12 19 7 CIN11
CIN10 18 6 CIN9 1302 TPL
CIN8 17 5 CIN7 1 P TPL L
CIN6 16 4 CINS 2 N TPL L >
CIN4 15 3 CIN3 L] =
CIN2 14 2 CIN1 molex_microfit_3 01x2_THT
CINO 13 1
molex_microfit_3_12x2 THT J_ DIGITAL-IO 0 DIGITAL-1O 1
GND DIGITAL-IO 2 DIGITAL-IO 3
DIGITAL-10O 4 DIGITAL-IO 5
DIGITAL-IO_6 DIGITAL-IO 7
DIGITAL-IO 8 DIGITAL-IO 9
DIGITAL-10 10 DIGITAL-10 11
DIGITAL-10 12 DIGITAL-IO 13
DIGITAL-10 14 DIGITAL-IO 15

TSENSOR 077 wmloSENSOR [0.7]

Temperature sensor connector

T-SENSOR [8.15 T-SENSOR_[8.15]

J304
T-SENSOR_0 1 9
T-SENSOR_1 2 10
T-SENSOR 2 3 11
T-SENSOR_3 4 12
T-SENSOR 4 5 13
T-SENSOR 5 6 14
T-SENSOR_6 7 15
T-SENSOR _7 8 16
molex_microfit_3_08x2 THT |
GND
T-SENSOR 8
T-SENSOR 9
T-SENSOR _10
T-SENSOR_11
T-SENSOR 12
T-SENSOR 13
T-SENSOR 14
T-SENSOR 15
GND
External supply connector
VBAT ext

=

GND

Alarm communication connectors

ALARM

W

@]
z
O

ALARM

><:—,F\’l ALIN_ AT
><:—,F\’l ALV AT ouT

Extension connectors

GPIO2 ext GPIO3 ext
GPIO6 _ext GPIO7_ext
SCL SDA
ALARM IN ALARM OUT  +3.3V
VDDIO
VDDC VAUX
GND GND
GPIO2 ext GPIO3 ext
GPIO6 _ext GPIO7 ext
SCL SDA
ALARM_IN ALARM OUT  +3.3V

VDDIO
VvDDC VAUX
GND GND

VBAT_con_ext
GND
VBAT_con_ext
GND

ALARM IN R
ALARM OUT 31 ARM OUT>

12C
SCL
SDA

SCL 12C
SDA

GPIO_ext
GPIOZ ext GPIO2_ext
GPIO3 ext GPIO3 ext \__ GPIO_ext
GPIO6 ext o X GPIO ext)>
GPIOT ext GPIO7 ext

12C

GND
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EEPROM

7-bit base address: 1010 (E2) (A17) (A16)
E2: E2 pin state (high=1, floating=0)
A17, A16: MSB address bits

VDDIO VDDIO
T \r
Supply voltage range: 2.5V - 5.5V
VDDIO
WwC W\C\:
E2 floating: write operation enabled
12C pulled high: write operations disabled

SCL scr 12C

SDA SDA S=(12C When Write Control (WC) is driven high, device select and address
bytes are acknowledged,
data bytes are not acknowledged.

GND GND

Replace with Cypress CY15B256J-SXE (supply voltage range: 2.0V - 3.6V) for FRAM option.
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2 3 4 5 6 7 8
i Vig 3.3V.LDO "
Vin - — 3.3V_LDO
| | X 3.3V_LDO
Enable_LDO PG DO 1
GND
GND
Dglay LDO % LDO active
3.3V_LDO
GND
X
GND
iy
GND
Vin 3.3V_LDO
Enable_LDO PG_LDO
Delay LDO %

GND
developed by: Project Description File
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VBAT_con_ext Optional EMI filter Input filter for DCDC DC/DC active
+3.3V
BAT con_ext_lim _ >< _ el VBAT con_ext_emi VBAT con_ext_emi
J_ ¥
GND GND J_
GND
+3.3V
VBAT con_ext emi, T
Enabl Vin_DCDC sw T
nable ——
Enable DCOC T |_ J I 3.3V_DCDC
nable
EnableDC/DC ><
[ EnableDC/DC = | i\ Srabie Dobe X >
GND GND Feedback
Ron
I— v AJ
Enable DCDC X
GND GND GND GND
GND
A
The DC/DC converter is used
for applications where larger
currents than the LDO can
supply are needed.
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Fraunhofer IISB % Fraunhofer BMS-Slave 14-Cell MC33775 DC/DC-Converter dcdc-converter.SchDoc
Schottkystr. 10 1ISB | Author License Version Release Date Sheet
foxbms.org S riangen www.iish fraunhoferde | TXBMS Team Creative Commons Attribution 4.0 v1.0.3-0 20250328 | 9 /11
2 4 5 ‘ 6 7 8




1 2 3 4 5 6 7 8
12C o
G ¢/ scL g[?IA_ Humidity, Pressure and Temperature
SDA
SCL
SDA
VDDIO
GND
GND
DIGITAL-I0_[0.15] DIGITAL-10 [0.15] &
1 1 supply voltage range: 1.71V -3.6 V
GND GND
Humidity, Pressure, Temperature, Volatile Organic Compounds (VOC)
Humidity and Temperature
VDDIO
VDDIO
+3.3V
DIGITAL-10 1 aoa |
VDDIO
DIGITAL-IO 1 SCL SDA
SDA VDDIO SCL.
—I_— J— ASupplythis sensor
GND GND from an extra DC DC
éND GND supply due to its
current consumption
GND GND GND ey
GND supply voltagerange: 1.71V-3.6 V
supply voltage range: 2.15V-5.5V
12C addresses
Analog MUX bank0: 1001100
Analog MUX bank0: 1001101
port expander: 0100000
M24M02-A125: 101XXXX
Temperature Sensor CY15B256J-SXE:  1010xxx
7-bitaddress 0x48 primary 1>)C
1001000 SHT35: 1000100
MCP9800A0T: 1001000
VDDIO BME280: 1110110
I, +0.5°C (typ.) at +25°C BME680: 1110111
+1°C (max.) from -10°C to +85°C
+2°C (max.) from -10°C to +125°C
+3°C (max.) from -55°C to +125°C
SDA | DIGITAL-10 2 Attention: use -AOT Type (12C address conflict otherwise)!
SCL
Alert temperature can be configured via 12C
VDDIO
GND
supply voltagerange: 2.7V -5.5V
Temperature Sensor MCP9800 is qualified AEC-Q100
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VDDIO
PV " PV PV
16 Additional Digital Inputs/Outputs
7-bit MUX address 0x20 12C
0100000
12C
1o/ scL —SCL / DIGITAL-I0 0
12C SDA SDA DIGITAL-IO 1
DIGITAL-IO 2
DIGITAL-IO 3
DIGITAL-IO 4
DIGITAL-IO 5
DIGITAL-IO 6
DIGITAL-10 7 max. source current: 0.3mA
max. sink current: 20mA
GND DIGITAL-IO 8
DIGITAL-I0 9
DIGITAL-10_10
DIGITAL-10 11
DIGITAL-10 12
DIGITAL-10 13
Iy DIGITAL-I0 14
PE_NRESET DIGITAL-1O_15
VDDIO
X J DIGITAL-10 [0..15] DIGITAL-IO_[0.15]
GND ‘
o3 o3 o3 oy oy
Interchangeable with PCA9539PW/Q900,118 l
supply voltage range: 1.65V - 5.5V GND
de\,e|oped by; Project Description File
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	Pins
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	NetLabels
	I2C.SCL
	I2C.SCL
	I2C.SCL
	I2C.SCL

	Ports
	I2C.SCL


	I2C.SDA
	Pins
	J308-6
	J309-6

	NetLabels
	I2C.SDA
	I2C.SDA
	I2C.SDA
	I2C.SDA

	Ports
	I2C.SDA


	NetJ300_10
	Pins
	J300-10


	NetJ300_11
	Pins
	J300-11


	NetJ300_12
	Pins
	J300-12


	NetJ300_21
	Pins
	J300-21


	NetJ300_22
	Pins
	J300-22


	NetJ300_23
	Pins
	J300-23


	NetJ300_24
	Pins
	J300-24


	T-SENSOR_[0..7]
	NetLabels
	T-SENSOR_

	Ports
	T-SENSOR_[0..7]


	T-SENSOR_[8..15]
	NetLabels
	T-SENSOR_

	Ports
	T-SENSOR_[8..15]


	TPL_H._N
	Pins
	J301-2

	NetLabels
	TPL_H._N

	Ports
	TPL_H._N


	TPL_H._P
	Pins
	J301-1

	NetLabels
	TPL_H._P

	Ports
	TPL_H._P


	TPL_L._N
	Pins
	J302-2

	NetLabels
	TPL_L._N

	Ports
	TPL_L._N


	TPL_L._P
	Pins
	J302-1

	NetLabels
	TPL_L._P

	Ports
	TPL_L._P


	VAUX
	Pins
	J308-12
	J309-12


	VBAT_con
	Pins
	J300-9


	VBAT_con_ext
	Pins
	J311-1
	J312-1


	VBAT_ext
	Pins
	J310-1


	VDDC
	Pins
	J308-11
	J309-11


	VDDIO
	Pins
	J308-9
	J309-9



	Ports
	AL_IN
	AL_IN._N
	AL_IN._P
	AL_OUT
	AL_OUT._N
	AL_OUT._P
	ALARM_IN
	ALARM_OUT
	CIN0
	CIN1
	CIN2
	CIN3
	CIN4
	CIN5
	CIN6
	CIN7
	CIN8
	CIN9
	CIN10
	CIN11
	CIN12
	CIN13
	CIN14
	CIN[0..14]
	DIGITAL-IO_0
	DIGITAL-IO_1
	DIGITAL-IO_2
	DIGITAL-IO_3
	DIGITAL-IO_4
	DIGITAL-IO_5
	DIGITAL-IO_6
	DIGITAL-IO_7
	DIGITAL-IO_8
	DIGITAL-IO_9
	DIGITAL-IO_10
	DIGITAL-IO_11
	DIGITAL-IO_12
	DIGITAL-IO_13
	DIGITAL-IO_14
	DIGITAL-IO_15
	DIGITAL-IO_[0..15]
	GPIO_ext
	GPIO_ext.GPIO2_ext
	GPIO_ext.GPIO3_ext
	GPIO_ext.GPIO6_ext
	GPIO_ext.GPIO7_ext
	I2C
	I2C.SCL
	I2C.SDA
	T-SENSOR_0
	T-SENSOR_1
	T-SENSOR_2
	T-SENSOR_3
	T-SENSOR_4
	T-SENSOR_5
	T-SENSOR_6
	T-SENSOR_7
	T-SENSOR_8
	T-SENSOR_9
	T-SENSOR_10
	T-SENSOR_11
	T-SENSOR_12
	T-SENSOR_13
	T-SENSOR_14
	T-SENSOR_15
	T-SENSOR_[0..7]
	T-SENSOR_[8..15]
	TPL_H
	TPL_H._N
	TPL_H._P
	TPL_L
	TPL_L._N
	TPL_L._P


	dcdc-converter.SchDoc(U_dcdc-converter)
	Components
	3.3V_DCDC
	3.3V_DCDC-1

	C800
	C800-1
	C800-2

	C801
	C801-1
	C801-2

	C802
	C802-1
	C802-2

	C803
	C803-1
	C803-2

	C804
	C804-1
	C804-2

	C805
	C805-1
	C805-2

	C806
	C806-1
	C806-2

	C807
	C807-1
	C807-2

	C808
	C808-1
	C808-2

	C809
	C809-1
	C809-2

	C810
	C810-1
	C810-2

	enable_DCDC
	enable_DCDC-1

	L800
	L800-1
	L800-2

	L801
	L801-1
	L801-2

	LD800
	LD800-1
	LD800-2

	R800
	R800-1
	R800-2

	R801
	R801-1
	R801-2

	R802
	R802-1
	R802-2

	R803
	R803-1
	R803-2

	R804
	R804-1
	R804-2

	R805
	R805-1
	R805-2

	R806
	R806-1
	R806-2

	R807
	R807-1
	R807-2

	R808
	R808-1
	R808-2

	R809
	R809-1
	R809-2

	R810
	R810-1
	R810-2

	U800
	U800-1
	U800-2
	U800-3
	U800-4
	U800-5
	U800-6
	U800-7
	U800-8
	U800-9

	Vin_DCDC
	Vin_DCDC-1


	Nets
	+3.3V
	Pins
	3.3V_DCDC-1
	C808-2
	C810-2
	L801-2
	R801-2
	R806-2


	Enable_DCDC
	Pins
	enable_DCDC-1
	R807-2
	R810-1
	U800-3

	NetLabels
	Enable_DCDC
	Enable_DCDC


	Feedback
	Pins
	C809-1
	R806-1
	R808-2
	U800-5

	NetLabels
	Feedback


	GND
	Pins
	C800-1
	C801-1
	C802-1
	C803-1
	C804-1
	C806-1
	C807-1
	C810-1
	R804-1
	R808-1
	R809-1
	R810-2
	U800-1
	U800-9


	NetC804_2
	Pins
	C804-2
	R802-1


	NetC805_1
	Pins
	C805-1
	U800-7


	NetC808_1
	Pins
	C808-1
	C809-2
	R805-2


	NetLD800_1
	Pins
	LD800-1
	R804-2


	NetLD800_2
	Pins
	LD800-2
	R801-1


	NetR807_1
	Pins
	R807-1

	Ports
	NetR807_1


	NetU800_6
	Pins
	U800-6


	Ron
	Pins
	R809-2
	U800-4

	NetLabels
	Ron


	SW
	Pins
	C805-2
	L801-1
	R805-1
	U800-8

	NetLabels
	SW


	VBAT_con_ext
	Pins
	R800-1


	VBAT_con_ext_emi
	Pins
	C802-2
	C803-2
	C806-2
	C807-2
	L800-2
	R802-2
	R803-2
	U800-2
	Vin_DCDC-1

	NetLabels
	VBAT_con_ext_emi
	VBAT_con_ext_emi
	VBAT_con_ext_emi


	VBAT_con_ext_lim
	Pins
	C800-2
	C801-2
	L800-1
	R800-2
	R803-1

	NetLabels
	VBAT_con_ext_lim



	Ports
	EnableDC/DC


	sensors.SchDoc(U_sensors)
	Components
	C920
	C920-1
	C920-2

	C921
	C921-1
	C921-2

	C922
	C922-1
	C922-2

	C923
	C923-1
	C923-2

	C924
	C924-1
	C924-2

	C925
	C925-1
	C925-2

	IC920
	IC920-1
	IC920-2
	IC920-3
	IC920-4
	IC920-5

	R920
	R920-1
	R920-2

	U920
	U920-1
	U920-2
	U920-3
	U920-4
	U920-5
	U920-6
	U920-7
	U920-8

	U921
	U921-1
	U921-2
	U921-3
	U921-4
	U921-5
	U921-6
	U921-7
	U921-8
	U921-9

	U922
	U922-1
	U922-2
	U922-3
	U922-4
	U922-5
	U922-6
	U922-7
	U922-8


	Nets
	DIGITAL-IO_[0..15]
	DIGITAL-IO_0
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_0


	DIGITAL-IO_1
	Pins
	U921-3

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_1


	DIGITAL-IO_2
	Pins
	IC920-3
	R920-1

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_2


	DIGITAL-IO_3
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_3


	DIGITAL-IO_4
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_4


	DIGITAL-IO_5
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_5


	DIGITAL-IO_6
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_6


	DIGITAL-IO_7
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_7


	DIGITAL-IO_8
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_8


	DIGITAL-IO_9
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_9


	DIGITAL-IO_10
	Pins
	U921-6

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_10


	DIGITAL-IO_11
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_11


	DIGITAL-IO_12
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_12


	DIGITAL-IO_13
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_13


	DIGITAL-IO_14
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_14


	DIGITAL-IO_15
	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_15


	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_[0..15]


	+3.3V
	Pins
	C923-2
	U922-8


	GND
	Pins
	C920-1
	C921-1
	C922-1
	C923-1
	C924-1
	C925-1
	IC920-2
	U920-1
	U920-5
	U920-7
	U921-2
	U921-7
	U921-8
	U921-9
	U922-1
	U922-7


	I2C.SCL
	Pins
	IC920-4
	U920-4
	U921-4
	U922-4

	NetLabels
	I2C.SCL
	I2C.SCL
	I2C.SCL
	I2C.SCL
	I2C.SCL
	I2C.SCL

	Ports
	I2C.SCL


	I2C.SDA
	Pins
	IC920-5
	U920-3
	U921-1
	U922-3

	NetLabels
	I2C.SDA
	I2C.SDA
	I2C.SDA
	I2C.SDA
	I2C.SDA
	I2C.SDA

	Ports
	I2C.SDA


	VDDIO
	Pins
	C920-2
	C921-2
	C922-2
	C924-2
	C925-2
	IC920-1
	R920-2
	U920-2
	U920-6
	U920-8
	U921-5
	U922-2
	U922-5
	U922-6



	Ports
	DIGITAL-IO_0
	DIGITAL-IO_1
	DIGITAL-IO_2
	DIGITAL-IO_3
	DIGITAL-IO_4
	DIGITAL-IO_5
	DIGITAL-IO_6
	DIGITAL-IO_7
	DIGITAL-IO_8
	DIGITAL-IO_9
	DIGITAL-IO_10
	DIGITAL-IO_11
	DIGITAL-IO_12
	DIGITAL-IO_13
	DIGITAL-IO_14
	DIGITAL-IO_15
	DIGITAL-IO_[0..15]
	I2C
	I2C.SCL
	I2C.SDA


	digital_io.SchDoc(U_digital_io)
	Components
	C900
	C900-1
	C900-2

	R900
	R900-1
	R900-2

	R901
	R901-1
	R901-2

	R902
	R902-1
	R902-2

	R903
	R903-1
	R903-2

	R904
	R904-1
	R904-2

	R905
	R905-1
	R905-2

	R906
	R906-1
	R906-2

	R907
	R907-1
	R907-2

	R908
	R908-1
	R908-2

	R909
	R909-1
	R909-2

	R910
	R910-1
	R910-2

	R911
	R911-1
	R911-2

	R912
	R912-1
	R912-2

	R913
	R913-1
	R913-2

	R914
	R914-1
	R914-2

	R915
	R915-1
	R915-2

	R916
	R916-1
	R916-2

	R917
	R917-1
	R917-2

	R918
	R918-1
	R918-2

	R919
	R919-1
	R919-2

	R921
	R921-1
	R921-2

	R922
	R922-1
	R922-2

	R923
	R923-1
	R923-2

	R924
	R924-1
	R924-2

	R925
	R925-1
	R925-2

	R926
	R926-1
	R926-2

	R927
	R927-1
	R927-2

	R928
	R928-1
	R928-2

	R929
	R929-1
	R929-2

	R930
	R930-1
	R930-2

	R931
	R931-1
	R931-2

	R932
	R932-1
	R932-2

	R933
	R933-1
	R933-2

	U900
	U900-1
	U900-2
	U900-3
	U900-4
	U900-5
	U900-6
	U900-7
	U900-8
	U900-9
	U900-10
	U900-11
	U900-12
	U900-13
	U900-14
	U900-15
	U900-16
	U900-17
	U900-18
	U900-19
	U900-20
	U900-21
	U900-22
	U900-23
	U900-24


	Nets
	DIGITAL-IO_[0..15]
	DIGITAL-IO_0
	Pins
	R910-1
	R917-2
	U900-4

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_0


	DIGITAL-IO_1
	Pins
	R900-1
	R924-2
	U900-5

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_1


	DIGITAL-IO_2
	Pins
	R905-1
	R929-2
	U900-6

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_2


	DIGITAL-IO_3
	Pins
	R911-1
	R918-2
	U900-7

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_3


	DIGITAL-IO_4
	Pins
	R901-1
	R925-2
	U900-8

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_4


	DIGITAL-IO_5
	Pins
	R906-1
	R930-2
	U900-9

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_5


	DIGITAL-IO_6
	Pins
	R912-1
	R919-2
	U900-10

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_6


	DIGITAL-IO_7
	Pins
	R902-1
	R926-2
	U900-11

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_7


	DIGITAL-IO_8
	Pins
	R907-1
	R931-2
	U900-13

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_8


	DIGITAL-IO_9
	Pins
	R913-1
	R921-2
	U900-14

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_9


	DIGITAL-IO_10
	Pins
	R903-1
	R927-2
	U900-15

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_10


	DIGITAL-IO_11
	Pins
	R908-1
	R932-2
	U900-16

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_11


	DIGITAL-IO_12
	Pins
	R914-1
	R922-2
	U900-17

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_12


	DIGITAL-IO_13
	Pins
	R904-1
	R928-2
	U900-18

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_13


	DIGITAL-IO_14
	Pins
	R909-1
	R933-2
	U900-19

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_14


	DIGITAL-IO_15
	Pins
	R915-1
	R923-2
	U900-20

	NetLabels
	DIGITAL-IO_
	DIGITAL-IO_

	Ports
	DIGITAL-IO_15


	NetLabels
	DIGITAL-IO_

	Ports
	DIGITAL-IO_[0..15]


	GND
	Pins
	C900-1
	R917-1
	R918-1
	R919-1
	R921-1
	R922-1
	R923-1
	R924-1
	R925-1
	R926-1
	R927-1
	R928-1
	R929-1
	R930-1
	R931-1
	R932-1
	R933-1
	U900-2
	U900-12
	U900-21


	I2C.SCL
	Pins
	U900-22

	NetLabels
	I2C.SCL
	I2C.SCL

	Ports
	I2C.SCL


	I2C.SDA
	Pins
	U900-23

	NetLabels
	I2C.SDA
	I2C.SDA

	Ports
	I2C.SDA


	NetU900_1
	Pins
	U900-1

	Ports
	NetU900_1


	PE_NRESET
	Pins
	R916-2
	U900-3

	NetLabels
	PE_NRESET


	VDDIO
	Pins
	C900-2
	R900-2
	R901-2
	R902-2
	R903-2
	R904-2
	R905-2
	R906-2
	R907-2
	R908-2
	R909-2
	R910-2
	R911-2
	R912-2
	R913-2
	R914-2
	R915-2
	R916-1
	U900-24



	Ports
	DIGITAL-IO_0
	DIGITAL-IO_1
	DIGITAL-IO_2
	DIGITAL-IO_3
	DIGITAL-IO_4
	DIGITAL-IO_5
	DIGITAL-IO_6
	DIGITAL-IO_7
	DIGITAL-IO_8
	DIGITAL-IO_9
	DIGITAL-IO_10
	DIGITAL-IO_11
	DIGITAL-IO_12
	DIGITAL-IO_13
	DIGITAL-IO_14
	DIGITAL-IO_15
	DIGITAL-IO_[0..15]
	I2C
	I2C.SCL
	I2C.SDA
	I\N\T\


	Components
	R100
	R100-1
	R100-2


	Nets
	N00001_[0..7]
	N00001_0
	N00001_1
	N00001_2
	N00001_3
	N00001_4
	N00001_5
	N00001_6
	N00001_7

	N00002_[0..14]
	N00002_0
	N00002_1
	N00002_2
	N00002_3
	N00002_4
	N00002_5
	N00002_6
	N00002_7
	N00002_8
	N00002_9
	N00002_10
	N00002_11
	N00002_12
	N00002_13
	N00002_14

	N00003_[0..7]
	N00003_0
	N00003_1
	N00003_2
	N00003_3
	N00003_4
	N00003_5
	N00003_6
	N00003_7

	N00004_[0..1]
	N00004_0
	N00004_1

	N00005_[0..7]
	N00005_0
	N00005_1
	N00005_2
	N00005_3
	N00005_4
	N00005_5
	N00005_6
	N00005_7
	N00006_0
	N00006_1
	N00006_2
	N00006_3
	N00006_4
	N00006_5
	N00006_6
	N00006_7

	N00006_[0..7]
	N00007_[0..14]
	N00007_0
	N00008
	N00007_2
	N00009
	N00007_4
	N00010
	N00007_6
	N00011
	N00007_8
	N00012
	N00007_10
	N00013
	N00007_12
	N00014
	N00007_14

	N00015_[0..15]
	N00015_0
	N00015_1
	N00015_2
	N00015_3
	N00015_4
	N00015_5
	N00015_6
	N00015_7
	N00015_8
	N00015_9
	N00015_10
	N00015_11
	N00015_12
	N00015_13
	N00015_14
	N00015_15

	N00007_1
	N00007_3
	N00007_5
	N00007_7
	N00007_9
	N00007_11
	N00007_13
	N00016
	N00017
	N00018
	N00019
	N00020
	N00021
	N00022
	N00023
	N00024
	N00025
	N00026
	N00027
	N00028
	N00029
	N00030
	N00031
	N00032
	N00033
	N00034
	N00035
	N00036
	N00037
	N00038
	N00039
	N00040
	N00041
	N00042
	N00043
	N00044
	N00045
	N00046
	N00047
	N00048
	N00049
	N00050
	NetR100_1
	Pins
	R100-1


	NetR100_2
	Pins
	R100-2






