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1 2 3 4 B 6 7 8
Setting Pins
FUSED_VBAT+ =
Power Supply S
- D201 >
<
0R =
DFLS1100-7 R203 o
EXT_DC_ISO+ — LTC-V+ 0 T +3.0V_VREF1 0 o +5.0V_VREG_0
[ EXT_DC_ISO+
< T00R TP203 PRIMARY-wDT | 219
_E' g R202 g | _co02 Watchdog timer pull-up
3 100R S =T—100n/100V +3.0V_VREF2_0 _| coos e
> >4\D202 - —1ussv
z E SMAJ60A-E3/61 T PRIMARY-SWTEN
©
% T201 LTC-Drive 0 TP204 Software timer configuration:
EE L com +5.0V_VREG_0 optional Pull-up: on (Standard)
=T~100n/100v LTC-V- 0 +5.0V_VREG_0 L caos Pull-down: off ot
r— -1 - —_— optional
T 1u/35V R209
LD201 —L__1 PRIMARY-GPIO1-OPT
TP205 N/ green LED on: LTC in STANDBY, REFUP or MEASURE [ cc 5 /BT O0R R209: GP101 connected to pin header
LED off: LTC in SLEEP mode - R210: GPI01 connected to temperature MUX
203 R210
=135V R205 PRIMARY-MUX-DATA_TEMP
270R O
optional
B R211
TP206 — 1 PRIMARY-GP102-OPT
S . = 3 . OR R211: GP102 connected to pin header
(AU W2 AU Y RSERA Bl 1C201 —9 R212: GP102 connected to user MUX
1 R212
LTCVs 0 Tvs c1ol— PRIMARY-C12 SO PRIMARY-MUX DATA USER
PRIMARY-IN _P1 42 SCK (IPA) 12 PRIMARY-GPIO1 O%Eonal
SPinotused Hisol (NC) C“g%}m PRIMARY-GPI02 ,_.R213
PRIMARY-IN N1 >%1 SDO (NC) S11=e> PRIMARY-GPIO3-OPT
. CSB (IMA) OR R213: GP103 connected to pin header
6 PRIMARY-C10 PRIMARY-GPIO3 . A
Cell voltage sense inputs PRIMARY-OUT P1_4d e —it . e GPIOS connected tobalancing feedback g oy vrec o
DRIMARY.-CI0. 12] PRIMARY-OUT N1__47g e PRIMARY.CO ERIMARYCGRIOS — GLOBAL-BALANCING-FEEDBACK |
PRIMARY-C[0.18] | PRIMARY-GPIOL __ 27 9959 PRIMARY-GPIO5 Ui
GPIO1 S9 =<t optional
PRIMARY-GPIO2__ £8 Gpio2 R215
P -GP [ -
I —3Pios c 1) FRIVARY.CE PRIMARY-GPIO4-OPT Ro29MR223
PRIMARY-GPIOS gGPIOA S8 OR R215: GP104 connected to pin header 1K2 I:Ilkz 12C Pullups
GPIO5 1 PRIMARY-C7 — R216: GP104 connected to 12C SDA
c7 R216
PRIMARY-WDT __ 39yypT s7di ST - t PRIMARY-SDA_0
LTC-Drive 0 38 14 PRIMARY-C6 OR,
DRIVE C6 optional
+5.0V_VREG_0 1! S6 TP209
—l— q S6 R217
45 ISOMD 1 PRIMARY-C5 PRIMARY-GPIO5-OPT
communication mode (ISOMD connected to VREG = isoSPI) 37 C5 T S5 OR R217: GPIOS connected to pin header
'VREG S5 R218: GPIOS5 connected to 12C SCL
R208 R218
PRIMARY-ICMP 4>6 ICMP c4 1 PRIMARY-C4 — T PRIMARY-SCL 0
kel R206 S4ft—S4 OR TP210
Cell balancing control 1 Bisias
FUSED_VBAT- 870R c3 2 PRIMARY-C3
PRIMARY-SWTEN 6 SWTEN s3 2 S3
differential signal voltage amplitude adjustment
1 ’
S10.12F 57579 +3.0V_VREF2 0 +3.0V_VREF1 0 35, /REFL cz% :;{IMARY c2
S2
34
MRERZ 124 PRIMARY-CI
LTC-V- 0 30 V- s1 2% Sl
31‘V- co 29 PRIMARY-CO
LTC6811HG-1#PBF
Communication Circuit
PRIMARY-IN_P1 PRIMARY-OUT N1
C204 C207
R204 1] 1] R207
120R i i 120R
PRIMARY-IN_N1 FUSED_VBAT- 100p/50V 100p/50V FUSED VBAT- PRIMARY-OUT P1
(=] L2l [V
~
U1 | | [Tr201
Layout: H H HM2102NL
- The transformer should be placed as close to the isoSPI isolation transformer isolation transformer
cable connector as possible. The distance should be
kept less than 2cm.
- The LTC6811 should be placed at least 1cm to 2cm away EENENE
from the transformer. T
- On the top component layer, no ground plane should be ‘ PRIMARY-IN- PRIMARY-OUT+
. PRIMARY-IN- PRIMARY-OUT+ >
placed under the transformer, the isoSP1 connector, or . TP207
in between the transformer and the connector. F;Z\Q:)S;SCIELCH 6804/LTC6811 ’ P:E;;;iﬁg?:/ et
- The isoSPI signal traces should be isolated from [ PRIMARY-IN* PRIMARY-IN+ PRIMARY-OUT- PRIMARY-OUT-
surrounding circuits and traces by ground metal or TP201
space. No traces should cross the isoSPI signal lines,
unless separated by a ground plane on an inner layer. developed by: — Project Description File
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1 2 3 4 5 6 8
Setting Pins
A
Power Supply 5
3
[a4
<
FUSED_VBAT+ g
o
R301 R a
R Z +5.0V_VREG_1
T
OR R319
DFLS1100-7 I SECONDARY-WDT | ~==2 )
R303 g Watchdog timer pull-up
EXT BCis0+ = LTC-V+ 1 p303 +3.0V_VREF1 1 v
< 100R
g > [Re02 3 _L cs02 PRIMARY-SWTEN1 Rsal
® S | J100R S —T—100n/100V +3.0V_VREF2 _1_C306 0 S i i ion:
S>> D302 =—1u/35V F%)p“onal oftware timer configuration:
<~
33 SMAJ60A-E3/61 R320
8 Q Bals 0R Pull-down: off (standard)
£3 T30t LTC-Drive_1
EE | csm1 — +5.0V_VREG_1
—T—100n/100V +5.0V__REG71 1 _c305
—T—1u/35V FUSED_VBAT-
=L P08 LD301
4 green LED on: LTC in STANDBY, REFUP or MEASURE mode optional
LED off: LTC in SLEEP mode R309
€303 — 1 SECONDARY-GPIO1-OPT
——1u/35V R305 OR R309: GPIO1 connected to pin header
270R R310: GPI01 connected to temperature MUX
R310
m““ SECONDARY-MUX-DATA_TEMP
OR
FUSED_VBAT- FUSED_VBAT- FUSED_VBAT- "R”‘s"i”la'
— 1 SECONDARY-GPI02-OPT
Cell voltage sense inputs . OR R311: GPIO2 connected to pin header
GPIO Plns R312 R312: GP102 connected to user MUX
SECONDARY-MUX-DATA_USER
O0R
SECONDARY-CI0.I2l = ronpARY-Cl.e] ] (C301 SECONDARVCGRIOL optional
LTC-V+ 1 1, 192 SECONDARY-C12 SECONDARY-GPIO2 R313] SECONDARY GRIOTOPT
3 ==
SECONDARY-IN PL 42\ o) S12/-X SECONDARY-GPIO3 R R313: GPI03 connected to pin header
SPI not used 353 4 SECONDARY-C11 R314: GP103 connected to balancing feedback +5.0V_VREG_1
SPInot used <~ 440! (NO) Cllg SECONDARY-GPIO4 R313] T
SECONDARY-IN N1 DO (NC) S11R2e—C GLOBAL-BALANCING-FEEDBACK]
CSEHIME) 108, SECONDARY-C10 SECONDARY-GPIO5 o?_ |
SECONDARY-OUT P1 f T S105e— Ogéi%a
SECONDARY-OUT N1 44\5 SECONDARY-GPIO4-OPT
o SECONDARY-C9 0R 3221 R323 o pullups
. SECONDARY-GPIO1 7 spio1 59%>9< L 4 R315: GP104 connected to pin header 1k2 | |1k2 P
Cell balancing control SECONDARY-GPIO2 78 25,0 R316 R316: GP104 connected to 12C SDA
Cell balancing control SECONDARY-GPIOS 29 5pi03 gty SECONDARY-C8 1
e pep e e SECONDARY-GPIO4___ 2 °r, o <ol OR
(not used on secondary) SECONDARY-GPIO5 33 o, o optonal
SECONDARY-WDT 39 cr ﬁ < SECONDAREL R817
WDT s7 SECONDARY-GPIO5-OPT P30
+5.0V_VREG_1 LTC-Drive 1 38 DRIVE c6 14 SECONDARY-C6 OR R317: GPI1O5 connected to pin header
S6 % R318 R318: GPIO5 connected to 12C SCL
4%1somp 1 SECONDARY-SCL_2
— -
communication mode (ISOMD connected to VREG = isoSPI) a7 c5 ﬁ SECONDERNEES OR TP310
\VREG S5
R308! PRIMARY-ICMPL 48, cvp c4ll8__ SECONDARY-C4
I 1§ v
differential signal voltage amplitude adjustment Lkox R306 45 IBIAS o
FUSED_VBAT- 00 c3l SECONDARY-C3
PRIMARY-SWTENL 36 ¢\ 1N 3R
+30V_VREF2_1  +3.0V VREF1 1 35 2 SECONDARY-C2 Communication Circuit
— VREF1 Cslg ﬁz SECONDARY-IN P1 SECONDARY-OUT N1
34\ /REF2 C304 €307
c124  SECONDARY-CL R304 I R307
LTC-V- 1 30, 5l % v 120R I 11 1 120R
SECONDARY-IN_N1 ] FUSED VBAT- _ 100p/50V 100p/50V_FUSED_VBAT- SECONDARY-OUT_P1
31, co2f__ SECONDARY-CO
LTC6811HG-1#PBF = slgly
TR301
HM2102NL

Layout:

- The transformer should be placed as close to the isoSP1
cable connector as possible. The distance should be
kept less than 2cm.

- The LTC6811 should be placed at least 1cm to 2cm away
from the transformer.

- On the top component layer, no ground plane should be
placed under the transformer, the isoSPI connector, or
in between the transformer and the connector.

- The isoSP1 signal traces should be isolated from
surrounding circuits and traces by ground metal or
space. No traces should cross the isoSPI signal lines,
unless separated by a ground plane on an inner layer.

previous LTC6804/LTC6811

in daisy-chain

isolation transformer

SECONDARY-IN-

isolation transformer

SECONDARY-0UT+ T

[ SECONDARY-IN- SECONDARY-OUT+>
TP307
[ SECONDARY-IN* $P301 SECONDARY-IN* SECONDARY OUT. SECONDARY-OUT-

next LTC6804/LTC6811

in daisy-chain
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{__CELL »

VBAT+

Fast-Acting Surface Mount Fuse

FUSED_VBAT+
F401

CELL 11+

[

]

SJ401
OR

—
—T
fuse_0.5A_0448.500MR

F402

— FUSED CELL 11+

CELL 10+

—
fuse_0.25A_0466.250NR
F403

A FUSED_CELL 10+

CELL_VOLTAGES
CELL_11+ —

CELL 9+

—
fuse_0.25A_0466.250NR

F404

e FUSED CELL 9+

CELL 8+

—1
fuse_0.25A_0466.250NR

F405

—_— FUSED_CELL 8+

CELL 7+

—T
fuse_0.25A_0466.250NR

F406

—_— FUSED_CELL 7+

CELL_10+
CELL_9+

CELL 6+

—
fuse_0.25A_0466.250NR

ﬂ FUSED CELL 6+

CELL_VOLTAGES
L~ CELL 11+

L CELL 10+
CELL_9+

CELL 8+
CELL 7+
CELL 6+

CELL 5+

—
fuse_0.25A_0466.250NR

FUSED CELL 5+

CELL 8+
CELL 7+
CELL 6+

CELL 5+
CELL_4+
CELL_3+
CELL 2+

CELL 4+

—1

k4093 FUSED CELL 4+

CELL 5+

CELL_4+
CELL_3+
CELL 2+

CELL_1+
CELL_0+
CELL_0-

CELL 3+

—
fuse_0.25A_0466.250NR

k4103 FUSED CELL 3+

=il

CELL 2+

—
fuse_0.25A_0466.250NR

ka1 FUSED_CELL 2+

CELL 1+

—T
fuse_0.25A_0466.250NR
RiL2Y FUSED CELL 1+

CELL_0+

—1
fuse_0.25A_0466.250NR
ﬂ FUSED_CELL 0+

CELL_1+
—— CELL_0+
— CELL_0-

CELL_0O-

—
fuse_0.25A_0466.250NR

T FUSED_CELL 0-

[

]

SJ402
OR

—T
fuse_0.25A_0466.250NR

F415
—

VBAT-

—T
fuse_0.5A_0448.500MR

]
]
]
]
]
T
]
]
]
]
]
]
]
]
]
]
]
]
I
]
]
]
]
[}
]
]
]
]
T
]
]
]
T
I
]
]
T
]
F408 '
T
]
]
I
T
]
]
]
'
]
]
]
|
]
]
|
I
]
]
]
I
]
]
]
I
]
]
]
]
I
]
t
]
]
) FUSED_VBAT-

]
I
]
]
.
]
I
]
]
]
]
I
]
]
]
|
]
]
;
I
]
]
]
I
]
]
]
h
]
]
]
i
I
]
:
' fuse_0.25A_0466.250NR
]
1
]
]
[}
1
]
]
]
1
]
]
]
1
I
]
]
]
]
I
]
]
]
]
]
]
]
]
]
]
]
]
1
]
]
]
]
]

For Cell Balancing/ Measuring Inputs: Max. 0.250A Balancing Current
Reaction Time:

200% Load (0.500A) = ca. 20ms

300% Load (0.750A) = <10ms

For Power Supply Inputs: Max. 0.500A Current
Reaction Time:

200% Load (1.000A) = ca. 200ms

300% Load (1.500A) = ca. 70ms
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1 3 5 7 8
T 3 T 3
| optional: | | optional: |
| differential | | differential |
| capacitor | | capacitor |
R501 : fiItZr : R508 : filfer :
FUSED_CELL 5+ R, I I PRIMARY-C6 FUSED CELL 11+ ] I I PRIMARY-C12
100R ' ' 100R ' '
] ] ] ]
|_cso1 , , _L cs13 , ,
10n/100V | | 10n/100V | |
] ] ] ]
] ] ] ]
] ] ] ]
1 C507 1 | C519
- Z501 _-— /7507
] ]
| 10n/100V “g\ivis74692T1G ' 1OnI007 dNmisz469211G
] ] ] ]
] ] ] ]
FUSED CELL 4+ R5021 ! ! PRIMARY-C5 FUSED CELL 10+ R509) ! ! PRIMARY-C11
100R ' ' 100R ' '
| cs02 ! : L _Cs14 i i
—10n/100V ' ' —T—10n/100V ' '
] ] ] ]
] ] ] ]
] ] ] ]
C508 €520
] - | ] - |
== 7502 _-— 7508
! 10n/100M 24697716 ' Lon0o MMSZ4692T1G
] ] ] ]
] ] ] ]
FUSED CELL 3+ R503] ! ! PRIMARY-C4 FUSED CELL 9+ R5101 ! ! PRIMARY-C10
100R : : 100R : :
| _C503 ! ! _| cs515 | |
—10n/100V [ ) ' T10m/100v | ) '
I I I I
] ] ] ]
] ] ] ]
€509 c521
! - | 7503 ! - | Z509
: 1on/100v Z@KENS s02T1c : 10n/100V " \imsz4692T1G
] ] ] ]
] ] ] ]
FUSED CELL 2+ RS0 ! ! PRIMARY-C3 FUSED CELL 8+ RSL] ! ! PRIMARY-C9
100R ! ! 100R ! !
| _C504 1 1 _1 C516 1 1
—T—10n/100V ) ) —T—10n/100V ) )
I I I I
] ] ] ]
! c510 ! ! c522 !
| ot Z504 | - Z510
) 1on/ 100:\/ MMSZ4692T1G ) 10”/100:\/ MMSZ4692T1G
] ] ] ]
] ] ] ]
FUSED CELL 1+ R505] i i PRIMARY-C2 FUSED CELL 7+ R5121 i i PRIMARY-C8
| ] ] e ] ]
100R | | 100R | |
| cs0s l i | cs17 i i
=T—10n/100V ! ! =T—10n/100V ! !
I I I I
] ] ] ]
I c511 ! I c523 |
| =—10n/100! 7505 1 =—10n/100 /7511
: : MMSZ4692T1G : : MMSZ4692T1G
] ] ] ]
FUSED CELL 0+ R500] ' ' PRIMARY-C1 FUSED CELL 6+ R513] ' ' PRIMARY-C7
T ] ] T ] ]
100R | | 100R | |
|_cs06 ' ' 1 cs18 i |
—10n/100V 1 1 ~—T—10n/100V 1 1
] ] ] ]
I I I I
] ] ] ]
| C512 1 I C524 1
| == 7506 | == 7512
! 1on/ 100?/ KMMSZ%QZTlG ! 10”/100?/ KMMSZM&QZTlG
] ] ] ]
R507 1 1 1 1
FUSED_CELL 0- R ! ! PRIMARY-CO ' ! PRIMARY-C6
100R ] ] ] ]
I I I I
] ] ] ]
I e e e e - I e e e e -
FUSED_VBAT- FUSED_VBAT-
PRIMARY-C[0..12] . PRIMARY-C[0.18]
CELL_VOLTAGES
FUSED CELL 11+
gE::::fié: FUSED CELL 10+
SET oo FUSED _CELL o+
CELL 8+ EUSEDNCEIIRNE:
CELL 7+ —
CELL_6+ ;D C;__ 0
. - g {__FUSED_CELL » ECRGEDD
-3dB corner frequency of LTC6811 internal digital low-pass filter: FUEIED) CIELL ggttfi: ED CELL 4+
fast mode: 27kHz CELL 3+ ED CELL 3+
normal mode: 6.8kHz CELL 2+ ED CELL 2+
filtered mode: 26Hz CELL 1+ ED CELL 1+
e FUSED_CELL 0+
Grounded capacitor low-pass filter: CELL 0- FUSED_CELL 0-
C = 100nF -> fg = 16kHz -
C =22nF -> fg = 72kHz
C =10nF -> fg = 160kHz (recommended)
Differential capacitor low-pass filter (lower cost): developed by: = BIOISCE Recprel A2

C =100nF -> fg = 11kHz
C =22nF -> fg = 50kHz
C =10nF -> fg = 112kHz
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1 2 3 4 5 7 8
== ———==== - == ———==== -
1 ! 1 !
| optional: | | optional: |
I differential I differential
\ capacitor 1 \ capacitor 1
R601 1 filter : R608 1 filter :
FUSED_CELL 5+ = ! ! SECONDARY-C6 FUSED_CELL 11+ = ! ! SECONDARY-C12
| I | T —T T
100R ) ' 100R ) '
| c601 1 [ | ce13 1 !
—1on/i00v | | T 1on00v ! |
] ]
! : ! :
1 2601 1 2607
C607 C619 |
| —— | 1
) ==1on/100V MMSZ4692T1G ) ==10n/100V MMSZ4692T1G
! | ! |
] ]
R602 ! ' R609 ! '
FUSED_CELL 4+ AU ] ! SECONDARY-C5 FUSED_CELL 10+ o2 ] ! SECONDARY-C11
| I | T T T
100R : ' 100R : '
|_C602 ! ! _1 ce14 I !
r1oniov | ! ' T 1omioov| ! '
| ! | !
' i 2602 ' i 2608
J _| ce08 J 1 c620
: == 10n/100N MMSZ4692T1G : == 1on100N MMSZ4692T1G
! : ! :
] ]
R603 ! ! R610 ! !
FUSED_CELL 3+ = | | SECONDARY-C4 FUSED_CELL 9+ = | | SECONDARY-C10
LT 1 1 LT 1 1
100R | ! 100R | !
C603 : | C615 : |
—10n/100v [ ! ! T1on/100v| ! !
| | | |
] ]
! _l ceo9 | 2603 | | cear ! 7609
) =—10n/100V MMSZ4692T1G : =10n/100V MMSZ4692T1G
! : ! :
] ]
] ]
FUSED CELL 2+ R604. ! ] SECONDARY-C3 FUSED CELL 8+ R611. ! i SECONDARY-C9
— | T — | T
100R i | 100R i |
C604 ' : C616 ' :
L 1 — ]
—T—10n/100V | : —T—10n/100V | :
| | | |
] ]
' | cet0 7604 ' ce 7610
: = 10n/100y/ MMSZ4692T1G ! = 1on/100y/ MMSZ4692T1G
I I
! ! ! !
FUSED CELL 1+ 6051 ) i SECONDARY-C2 FUSED CELL 7+ 6121 ) i SECONDARY-C8
T | [ | I | | [
100R i | 100R i |
] ]
| C605 ' | | ce7 ' |
—T—10n/100V | : —T—10n/100V | )
| | | |
J 2605 J 7611
| | ce11 | _| ce23 1
i = 10n/100y MMSZ4692T1G i = 100100V MMSZ4692T1G
' I ' I
R606 : i R613 : i
FUSED_CELL 0+ ALy ! i SECONDARY-C1 FUSED_CELL 6+ AL ! i SECONDARY-C7
T T
100R ) ' 100R ) '
] ]
|_ceo6 : i _L_ce18 : |
10n/100V i | 10n/100V i |
] ]
| | | |
! 7606 ! 7612
H _| ce12 H _| c624
[ T 1on/100y AT MMSZ4692T1G | 100100y #FRMMSZ4692T16
| | | |
] ]
FUSED_CELL 0- R607A ' ! SECONDARY-CO ! ! SECONDARY-C6
T T
100R ! ' ! '
] ]
! | ! |
FUSED_VBAT- FUSED_VBAT-
SECONDARY.CIO.12] § i <F = 5NBARY-CI0.16]
CELL_VOLTAGES
FUSED CELL 11+
GELL il FUSED CELL 10+
CELL_10+ FUSED CELL ot
CELL_9+ e
. . , CELL 8+ S (UL Fi
-3dB corner frequency of LTC6811 internal digital low-pass filter: CELL 7+ FUSED CELL 7+
fast mode: 27kHz CELL 6+ EUSED C§__ 6+
n_ormal mode: 6.8kHz FUSED CELL CELL 5+ :USED Cf“ 5+
filtered mode: 26Hz CELL 4+ FUSED CELL 4+
CELL 3+ EUSEDIGEITESS:
Grounded capacitor low-pass filter: CELL 2+ FUSED CELL 2+
C = 100nF -> fg = 16kHz CELL 1+ EBEES SE[[ éi
C =22nF -> fg = 72kHz CELL_0+ EUSEDNCEIA
C = 10nF -> fg = 160kHz (recommended) CELL_0- Us C 0-
Differential capacitor low-pass filter (lower cost):
C =100nF -> fg = 11kHz developed by; — Project Description File
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1 2 5 7 8
CELL_VOLTAGES FUSED CELL 5+ FUSED CELL 11+
FUSED CELL 11+
SELil FUSED CELL 10+ T707 731
. FUSED CELL 9+ T701 R713 | 1 NX2301P215 RSt s12
= FUSED CELL 8+ | 1 NX2301P.215 i LI
CELL 8+ S CEDRC il | 1 3k3
CELL 7+ e BrRC B 3k3
FUSED_CELL > . EUSEDICEEo
CELL s FUSED CELL 4+ CELL11 FEEDBACK+
CELL s FUSED CELL 3+ CELL5 FEEDBACK+
— FUSED CELL 2+
GaLL 2 FUSED CELL 1+
CELL_1+ FUSEBGRLC o 147mA @ 5.0V R719 [HR725
CELL 0+ FUSED CELL 0 R701 R707 123mA @ 4.2V 68R 68R
CELL_0- ] 68R 6eR 118MA @ 4.0V
112mA @ 3.8V FUSED _CELL 10+
FUSED CELL 4+ 106mA @ 3.6V
T708
T702 714 1 1 Nx2sorp215  R782 s11
| 1 NX2301P.215 R - LI
i ‘o] 3k3
—i 3k3
CELL10 FEEDBACK+
Sl 7w CELL4 FEEDBACK+
R720 [R726
R702 [R708 68R 68R
68R 68R
FUSED CELL 9+
FUSED CELL 3+
T709
T703 R715 1 1 Nxesorp215  R783 510
i 1 NX2301P,215 I Lt
) —} 3k3
— 3k3
CELL_FEEDBACK
CELL11 FEEDBACK+ CELL9 FEEDBACK+
ggtﬂé{ggggﬁgﬁ CELL10_FEEDBACK+ CELL3 FEEDBACK+
CELL9_FEEDBACK+ g;--g §§2€Ei
CELL8_FEEDBACK+ AT R721 [HR727
CELL7 FEEDBACK+ CELL6 FEEDBACK+ R703 [R709 68R 68R
CELL_FEEDBACK CELL6_FEEDBACK+ Lo |
CELL5 FEEDBACK+ 68R 68R
CELLS [AAEDIEACI: CELL4 FEEDBACK® FUSED CELL 8+
CELL4_FEEDBACK+ =
GELL3 FEEDBACK~ CELQ_ DBACK+ FUSED CELL 2+
CELL?_FEEDBACK+ g;"i ggﬁgﬁ 710
CELL1_FEEDBACK+ CENTRLEEID 1 o L 1 NX2301P215 R734 -
CELLO_FEEDBACK+ S R716 i : 1
2 | 1 NX2301P.215 ok i LI
) 3k3
— 3k3
CELL8 FEEDBACK+
CELL2 FEEDBACK+
R722 [R728
R704 [R710 68R 68R
68R 68R
FUSED CELL 7+
FUSED CELL 1+
T711
T705 717 | 1 Nx2301p215 R85 s8
| 1 NX2301P.215 RIS i LI
) 3k3
— 3k3
CELL1 FEEDBACK+ CELL7 FEEDBACK+
R705 [R711 R723 [ ]R729
68R 68R 68R 68R
FUSED CELL 0+ FUSED CELL 6+
T706 T712
{—” 1 NX2301P215  R718 {—” 1 NX2301P215  R736 57
—i 3k3 —i 3k3
CELL6 FEEDBACK+
CELLO FEEDBACK+
R724 [R730
R706 [R712 68R 68R
68R 68R
FUSED CELL 5+
FUSED _CELL 0-
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CELL_FEEDBACK

+ +
CELL11 FEEDBACK+ CELL11 FEEDBACK 5.0V_VREG_0
CELL10 FEEDBACK+
CELL10_FEEDBACK+ — —
S CELL9 FEEDBACK+
ggttg—gggggﬁgﬁi E DBACK+ +5.0V_VREG_1
= E DBACK+

CELL7_FEEDBACK+

CELL6_FEEDBACK+ D801
CELL_FEEDBACK CELL6_FEEDBACK+ CELLS FECDBACKST

L CELL4 FEEDBACK+
EERT e CELL3 FEEDBACK+ BAT54C 215
i i CELL2 FEEDBACK+
CELL1_FEEDBACK+ CELL1 FEEDBACK+ 20mA @15V
— 16.0mA @ 3.6V
CELLO_FEEDBACK+ CELLO FEEDBACK+ PN M
U800 8oL
CELL5 FEEDBACK:+ R801 1 4 CELL11 FEEDBACK+ R807 1 4
T T
CELL_VOLTAGES FUSED CELL 4+ 150R 2+ “ |< 3 FUSED CELL 10+ 150R 2+ “ |< 3
FUSED CELL 11+
- FUSED CELL 10+ ACPL217 ACPL217
= FUSED CELL o+
CELL o+ FUSED CE
& FUSED CELL 8+
CELL 8+ FUSED CE
- FUSED CELL 7+
CELL 7+ FUSED CE
CELL 6+ EUSEDICELCEG:,
FUSED_CELL > CELL 5+ EUSEDACELLS5: R802 802 R808 803
e FUSED CELL 4+ CELL4 FEEDBACK+ RE02S 1 4 CELL10 FEEDBACK+ RE0G! 1 4
CELL 3+ EUSEDICELTRS !, 150R +\ |< 150R +\ |<
e FUSED CELL 2+ FUSED CELL 3+ 2 3 FUSED CELL 9+ 2 3
e FUSED CELL i+
s FUSED CELL 0+ ACPL217 ACPL217
J FUSED CELL 0-
CELL_0-
U804 U805
CELL3 FEEDBACK+ R803 1 4 CELL9 FEEDBACK+ R809 1 4
T T
FUSED CELL 2+ 150R 2+ “ |< 3 FUSED CELL 8+ 150R 2+ “ |< 3
ACPL-217 ACPL-217
U806 U807
CELL2 FEEDBACK+ 5021 CELL8 FEEDBACK+ RSL0]
T T
FUSED CELL 1+ g0 2+ “ |< 3 FUSED CELL 7+ g0 2+ “ |< 3
ACPL217 ACPL217
U808 U809
CELL1 FEEDBACK+ R805 CELL7 FEEDBACK+ R811
T T
FUSED CELL 0+ 150R 2+ “ |< 3 FUSED CELL 6+ 150R 2+ “ |< 3
ACPL217 ACPL217
U810 U811
CELLO FEEDBACK+ R506] 1 4 CELL6 FEEDBACK+ RS2 1
T T
FUSED_CELL 0- Lo0% 2+ “ |< 3 FUSED CELL 5+ E50R 2+ “ |< 3
ACPL217 ACPL217
GLOBAL-BALANCING-FEEDBACK LR Bl p e
Re13 | cso1
10k —T—100n/50V/
FUSED_VBAT-
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+3.0V_VREF2_0

iCQOl

100n/50V

Design Note:

replace ADG728BRUZ with ADG728WBRUZ-REEL7 for
automotive compliance

Temperature Sensors 0 to 7

7-bit MUX address 0x4C primary 1)C

PRIMARY-ANALOG-IN [0..15]

PRIMARY-ANALOG-IN_[0..15] |

8 Additional Temperature Sensors / Analog Inputs

7-bit MUX address 0x4D primary 1*)C

R901[ JR902[ [R903[ [R904[ |R905[ |R906[ |R907[ JR908 FUSED VBAT- 1001100 1001101
10k | |10k | [10k | |10k [ |10k | [10k | |10k [ |10k
1C901 1C905
4 s1 D 8 PRIMARY-OPA TEMP PRIMARY-ANALOG-IN 0 4 s1 D 8 PRIMARY-OPA USER
5 S0 PRIMARY-ANALOG-IN 1 5 S0
6 s3 PRIMARY-ANALOG-IN 2 6 s3
754 PRIMARY-ANALOG-IN 3 754
2Ss PRIMARY-ANALOG-IN 4 255
1 S6 PRIMARY-ANALOG-IN 5 1 6
0 PRIMARY-ANALOG-IN 6 0
S7 S7
9 1 PRIMARY-SCL 0 PRIMARY-ANALOG-IN 7 9 1 PRIMARY-SCL 0
~ & ECDI;A PRIMARY-SDA 0 +5.0V_VREG_0 +5.0V_VREG_0 =8 ECDI/-Q PRIMARY-SDA 0 +5.0V_VREG_0
§ . ng _ EAO _
E % FUSED_VBAT- Al RESET J_ Al RESET
0 [t} 13 14 FUSED_VBAT- 13 14
= % 2 VDD GND - VDD GND
' 7 o < +5.0V_VREG_0 ADG728BRUZ +5.0V_VREG_0 ADG728BRUZ
< Iz z x 02 0
2 oz 9 B e A w
g g < zZ « 1l 1l
2 = D 2 ~ 1u/35V 1u/35V
= < a z x FUSED_VBAT- FUSED_VBAT-
s X 8 g -
o < '+ z o
s oz 9 g o
[ < = = o
2z 9 8
= < b5 =4
= > 4
x % s
a ; E-
&2
g +5.0V_VREG_0
PRIMARY-T-SENSOR [0.7]
PRIMARY-T-SENSOR_[0..7] | +50V_VREG_0 C906
1u/35V
n
= FUSED_VBAT- R909
| p— | _ _
8 Additional Temperature Sensors / Analog Inputs PRIMARY-OPA TEMP + 'm‘ ERIMARYEN DY EDATARIEME
7-bit MUX address 0X4E primary 12C U900
1001110 o ADB8628ARTZ-R2
C904
1C902 1 10n/100V
PRIMARY-ANALOG-IN 8 4Sl D8 PRIMARY-OPA USER FUSED_VBAT-
PRIMARY-ANALOG-IN 9 552
PRIMARY-ANALOG- 0 653
PRIMARY-ANALOG- 1 754
PRIMARY-ANALOG- 2 2Ss +5.0V_VREG_0 FUSED_VBAT-
PRIMARY-ANALOG- 3 186
PRIMARY-ANALOG- 4 CS7
PRIMARY-ANALOG- 5) 938 SCL- 1 PRIMARY-SCL_0 +5.0V_VREG_0 C907
+5.0V_VREG_0 SDA3 PRIMARY-SDA 0 +5.0V_VREG_0 1u/35V
P
AL RESEY = FUSED_VBAT- R910
13 14 ey
FUSED_VBAT- VDD GND PRIMARY-OPA USER + "oR PRIMARY-MUX-DATA_USER
+5.0V_VREG_0 ADG728BRUZ U901
C903 o ADB8628ARTZ-R2
11 C905
1 1 10n/100V
1u/35V FUSED_VBAT-
e PRIMARY-SCL_0 AR
PRIMARY-SDA 0 FUSED_VBAT-
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1 2 3 4 5 6 7 8
Design Note:
replace ADG728BRUZ with ADG728WBRUZ-REEL?7 for
+3.0V_VREF2_1 automotive compliance
C1001
100n/50V
Temperature Sensors 8 to 9 SECONDARY-ANALOG-IN [0..15] c - 8 Additional Temperature Sensors / Analog Inputs
6 Analog Inputs SECONDARY-ANALOG-IN_[0.15] | 7-bit MUX address 0x4D secondary 1>)C
R100[ |R100P |R100B [R100% |R100p [R100p |R100f |R1008FUSED_VBAT- 7-bit MUX address 0x4C secondary 1°C 1001101
10k [ |10k | f10k | [10k | 10k [ |10k | [10k | [10k 1001100
1C1001 1C1005
4Sl D8 SECONDARY-OPA TEMP SECONDARY-ANALOG-IN 0 4Sl D8 SECONDARY-OPA USER
5Sz SECONDARY-ANALOG-IN 1 552
653 SECONDARY-ANALOG-IN 2 633
754 SECONDARY-ANALOG-IN 3 7S4
235 SECONDARY-ANALOG-IN 4 255
1S6 SECONDARY-ANALOG-IN 5 156
0S7 SECONDARY-ANALOG-IN 6 0S7
958 scL 1 SECONDARY-SCL 1 SECONDARY-ANALOG-IN 7 958 scL 1 SECONDARY-SCL 1
; SDA SECONDARY-SDA 1 +5.0V_VREG_1 +5.0V_VREG_1 SDA SECONDARY-SDA 1 +5.0V_VREG_1
] 10 &0
2 = T 15 =2 5 =2
; % . FUSED_VBAT- Al RESET Al RESET
6 2 13 14 FUSED_VBAT- 13 14
= &
b ; x VDD  GND +5.0V_VREG_1 VDD  GND
g s %’ N +5.0V_VREG_1 ADG728BRUZ ADG728BRUZ
) < w3 - C1002 C1008
4 f %)
8 8 4 g s J J
O a > it o
o % o4 i 2 & 1u/35V 1u/35V
O g > i 5 FUSED_VBAT- FUSED_VBAT-
w z [ P a =
@ Q < 5 z o
O a > tH o
w z o @ %) g
@ Q < o z @
Q [a) > 5 o}
i b4 x @ %)
[} < o5 e
o a > 4
L z 4 |
o < 0
o o >
g oz &
8 g
ol 8
8 +5.0V_VREG_1
» SECONDARY-T-SENSOR [0..7] SECONDARY-T-SENSOR_[0.7]]
+5.0V_VREG_1 C1006
1u/35V
n
= FUSED_VBAT- R1009
| p— | _ _
SECONDARY-OPA TEMP + = SECONDARY-MUX-DATA_TEMP
8 Additional Temperature Sensors / Analog Inputs U1000
7-bit MUX address 0x4E secondary 1*C o ADB8628ARTZ-R2
1001110 C1004
1C1002 1 10n/100V
SECONDARY-ANALOG-IN 8 4Sl D8 SECONDARY-OPA USER FUSED_VBAT-
SECONDARY-ANALOG-IN 9 552
SECONDARY-ANALOG- 0 653
SECONDARY-ANALOG- 1 7S4
SECONDARY-ANALOG- 2 255 +5.0V_VREG_1 FUSED_VBAT-
SECONDARY-ANALOG- 3 1S6
SECONDARY-ANALOG- 4 0S7
SECONDARY-ANALOG- 5) 958 ScL- 1 SECONDARY-SCL 1 +5.0V_VREG_1 C1007
+5.0V_VREG_1 SDA3 SECONDARY-SDA 1 +5.0V_VREG_1 1u/35V
I—JDJEAO _
ot RESE = FUSED_VBAT- R1010
13 14 e
FUSED_VBAT- VDD GND SECONDARY-OPA USER + m SECONDARY-MUX-DATA_USER
+5.0V_VREG_1 ADG728BRUZ U1001
C1003 N ADB8628ARTZ-R2
11 C1005
11 1 10n/100V
1u/35V FUSED_VBAT-
FUSED_VBAT-
FUSED_VBAT-
T m— T
SECONDARY-SDA 1
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3 4 5 6 7 8
+5.0V_VREG_0
8 Additional Digital Inputs/Outputs R1101 [ JR1102 [ ]R1103 [ |R1104 [ JR1105 [ |R1106 [ |R1107 [ |R1108
7-bit MUX address 0x20 primary 1°C 10k 10k 10k 10k 10k 10k 10k 10k
0100000
U1100
PRIMARY-SCL 0 scL Poge PRIMARY-DIGITAL-10 0
<] PRIMARY-DIGITAL-IO 1
PRIMARY-SDA_0 <5 SDA Plg’D PRIMARY-DIGITALIO 2
P25t = d TAL-
2 ADDR PS%DD 3§ ﬁgig g ﬁ‘ 8 i max. source current: 0.3mA
13— P4 PRIMARY-DIGITAL-IO S max. sink current: 20mA
> i PRIMARY-DIGITAL-I0 6
FUSED_VBAT- 3@ p7 1 PRIMARY-DIGITAL-10_7
R1100 1 BRI AR DI AL [ e " PRIMARY-DIGITAL-IO_[0.7]
10k 16 VCCI 8
—— VCCP GND
TCAB6408APWR
C1100
1
+5.0V_VREG_0 11
100n/50V
C1101
1
]
100n/50V
FUSED_VBAT-
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+5.0V_VREG_1
8 Additional Digital Inputs/Outputs R1201 [ JR1202 [ [R1203 [ |R1204 [ |R1205 [ |R1206 [ |R1207 [ |R1208
7-bit MUX address 0x20 secondary 1°C 10k 10k 10k 10k 10k 10k 10k 10k
0100000
U1200
SECONDARY-SCL 1 4scL Po%»; SECONDARY-DIGITAL-I0 0
SECONDARY-SDA_1 SDA P12 SECONDARY-DIGITAL-10_1§
- PZ%D SECONDARY-DIGITAL-IO_2
Z ADDR P3e> 2;28 32 ;ig g ﬁ = 8 i max. source current: 0.3mA
13— P41 SECONDARY-DIGITALIIO 5 max. sink current: 20mA
INT Eg 1 SECONDARY-DIGITAL-IO 6|
FUSED_VBAT- 3RESET  p7l SECONDARY-DIGITAL-IO 7]
00 1 SECONDARY-DIGITAL-10 [0.7] SECONDARY-DIGITAL-I0_[0.7]
10k 7g VCCl s
—VCCP GND
TCAG6408APWR
C1200
||
+5.0V_VREG_1 ]
100n/50V
C1201
||
I
100n/50V
FUSED_VBAT-
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PRIMARY-SDA 0

PRIMARY-SCL 0

PRIMARY-SDA 0
PRIMARY-SCL_0

5 6 7 8
EEPROM
7-bit base address 0x50 primary 1>C
10100 (A17) (A16)
Al17, A16: MSB address bits
+5.0V_VREG_0
+5.0V_VREG_0
WAC\:
1C1301 R1302 floating:_ write t_)peration _enable_d
: 8| vee W—c; TOK pulled high: write operations disabled
C1301 4 Vss E2 When Write Control (WC) is driven high, device select and address
100n/50V scL8 PRIMARY-SCL_0 bytes are acknowledged,
< % N.C. SDA 5 PRIMARY-SDA 0 FUSED_VBAT- data bytes are not acknowledged.
7 N.C.

FUSED_VBAT-

Temperature Sensor

M24M02-DWMN3TP/K

EEPROM M24M02 is qualified AEC-Q100

7-bit address 0x48 primary 12C +5.0V_VREG_0
1001000 +0.5°C (typ.) at +25°C
+1°C (max.) from -10°C to +85°C
R1301 +2°C (max.) from -10°C to +125°C
10k +3°C (max.) from -55°C to +125°C
1C1302
PRIMARY-SDA 0 5 SDA ALERT3 PRIMARY-TEMP-ALERT [ PRIMARY-TEMP-ALERT Attention: use -AOT Type (12C address conflict otherwise)!
PRIMARY-SCL_0 4 SCLK
Alert temperature can be configured via 12C
+5.0V_VREG_0 lVDD GND2
MCP9800A0T-M/OT
C1302
||
I
100n/50V
FUSED_VBAT-
Temperature Sensor MCP9800 is qualified AEC-Q100
developed by; y Project Description File
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SECONDARY-SDA 1

SECONDARY-SCL 1

SECONDARY-SDA 1

SECONDARY-SCL 1

EEPROM

7-bit base address 0x50 secondary 1*C
10100 (A17) (A16)

Al7, A16: MSB address bits

+5.0V_VREG_1 +5.0V_VREG_1
1C1401 R1402
8 —7
c vce wcC 10k
B3
E2
4vss
C1401 scL B SECONDARY-SCL 1
100n/50V 1 5 SECONDARY-SDA_1
) % 2“8 SDA FUSED_VBAT-
M24M02-DWMN3TP/K
EEPROM M24MO02 is qualified AEC-Q100
FUSED_VBAT-

Temperature Sensor
7-bit address 0x48 secondary 1°C

+5.0V_VREG_1

1001000
+5.0V_VREG_1
R1401
10k
Ic1402
SECONDRRIE DN SDA  ALERTE SECONDARY-TEMP-ALERT __~SECONDARY-TEMP-ALERT
SECONDARY-SCL 1
SCLK
VDD GND 2
MCP9BO0AOT-MIOT
c1402
||
I
100n/50V/ 1
FUSED_VBAT-

Temperature Sensor MCP9800 is qualified AEC-Q100

W\C\:
floating: write operation enabled
pulled high: write operations disabled

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

+0.5°C (typ.) at +25°C

+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

Attention: use -AOT Type (12C address conflict otherwise)!

Alert temperature can be configured via 12C
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Daisy Chain Connectors
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Pin-Header for additional analog and digital inputs/outputs GPIO Extension Connector
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Batterie Cell Voltage Sense Connector Temperature Sensor Connector
24p connector equal for 12/15/18/20 cell version 2x 16p connector equal for 12/15/18/20 cell version
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