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2.4 TOS (ARTF ) « PACK F LD Bl A oo veeeeeeeeeeeeeecte ettt et tee et ens e et es e sae s enns et s enssaetesesensnaesesenensraeeas 4
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2.9 THEARIDIRAT ..ottt et e et e e et e et et e et e e e et e ettt e et e e e et 8
B O T P R ettt ettt ettt et ettt e et ettt en et 13
BATEETTHIE N OTP HUZEBETE oottt ee ettt e ettt ettt et et ettt et ee et et ee et ettt et et et et et ee e 14
B BT oottt ettt ettt ettt ettt ettt e ettt e et et e et et ee et r et e et 14
B T T B B ettt ettt e et e et et ee e et et et et e et et e e e et e e e et et e et ee e e e et een e e nen e 15
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B 2o L T T T ettt ettt ettt et e e ettt ettt et e ee et e e et e et et ee et e et ea et e et e et et e et e e e en e 4
F2-3. TOS. PACK. LD B Bt B ettt et ee e et e e ee e e e et et e e et et e e et e e s e e e e e e s ee s e e e ee s 5
B 2o B R E B ettt ettt ettt 6
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B2 2B A U R B oottt ettt a et et et e et et et et et ete s et et eeeeet et et et e e e ene e e et e e eeeerene et e e e et e e e et ettt n ettt et et et ee et et et eeeens 7
B 227 GOV UV AR T B8 oot ettt ettt e e et e e e e et et et e et e e e e e e et e e e e et e e e e e e e en e ee e en e ee e e ee e s 7
ZE 2-8. COVICUV B HE T T .o e ettt ettt e e e e e e ee e e ee e e e e e e e e e eee et e e e eeeeeee e 7
bR
A a3 A H & B A & =
ZHCABOOA - OCTOBER 2020 - REVISED SEPTEMBER 2021 BQ769x2 f<HEF OTP 4ife75 1

Submit Document Feedback

English Document: SLUAA32
Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAB00
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAB00A&partnum=BQ76952
https://www.ti.com/lit/pdf/SLUAA32

13 TEXAS
INSTRUMENTS
BQ769x2 ZEZ S & i e www.ti.com.cn

1 BQ769x2 R4 RFIKIEF=wIE

B BQ769x2 Wi EAEN IR P P T ECE (B OTP £k LI E afFE A% . Bk, MKE
OTP {45 REHE T B 75 N IR 7 b i AT B I B 3R B . flan , SR HIFE Fe EHLIK A BQ769x2 LDO fitH
o 7 FE P S ERVGE TR (5 2, A S IR TE R AE OTP h i BIX W B, DIE A F AT 5 8
B R A5 EAE TG T A B (5 28N LDO BLHE | 1S SRR S R P gk A R

R ERCE S — MR SCRFRE R . IRANR I AR, DRSS RE R AR . RHECUE
TAT PR P PN R L L RRIIRL P R AR

2 i

BQ769x2 HA S FFE4n ADC Sifdn 4, BRI s s . RGO AT R e . AR B AR - ek AT A
IR A HE P 5 AP IR RO B dr @ A i &, LR AT RS 1) RAM S 44

2.1 KHERE

PRSP 5 (RS RE & IS 2 AU RE D A 8], 5™ v SR A HE N AT ) L 7 25 18 o JRATT LR o R A HE
ABIETT 4. THSIH T MR EAR (1) UGB SR (4) LA RIED.

1. JEEMRGE , HHBOAME.

2. X[EE RN PATRGE | R T bR AES BT . A RO SR B AR AR K 22 AR /N FLRT A
B2, RATREE M.

3. fER AR, I A A A A S N SRR L (0 3.5V ), XA SRR EEAT B . XTI R A 2 A
BB B W] HE— 2D PR R L

4. (ERPERE, A U SIS RE R B RS (G0 2.5V AT 4.5V ), WP ERS SRR EAT B HE
XTI (0 22 AN SR BDCT S E AT BE PSR R R o AN AT DLUSEAS it TS RS 2, 30 mT DAASE oA FELRS ) FL s

%

2.2 HGH I s R A

2.2.1 HS BRI S RED B
DR S5 B T4 SR AR 1. EBR Al eh | B T s 1 [ R B

1. ZEFRIRABEEN (T4 Ox009A ) , AR (RN H i s B T S5 o 37

2. TEZHFSIE VC R VCO Z At in AT HLE VoeLLr A

3. 100ms J5 , i H] DASTATUS1 F-#ir4 0x0071 BRI HLE 1 H K14 (ADC_Countscgi 1 a)e % 2-1 Hifdflt [
F TR e f B i 2 I SE AL . O TSRS IR |, 1§ N Ot R E .

4. {£VC1 1 VCO 2 [a)Jiafin s — A~ S VCELL1_B ) FEEEECHES 1 R (ADC_COUHtSCELL1_B)o

5. THEH 1 R8RS

224 x (VCELL1iB - VCELL‘IiA )
(ADC_CountSCELLLB - ADC_COUntSCELL17A )

Cell 1 Gain =
(1
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6. KB A1 Hat (A5 N\ RAM.
+ N\ CONFIG_UPDATE #&z{ ( ¥4 0x0090 ) -
« A1 Ha MES N RAM A7 E 0x9180.
« JEH CONFIG UPDATE ##3{ ( T4 0x0092 ) .
7. EFREE 1 RS RSSO, EEPTR 1-6.
£ 2-1. T RAER B R IR B F a4
T4 Hihk R R By Bzl
0x0071 DASTATUS1 0 B 1 R 14
4 LS 1 S 14
8 HES 2 HUR T 14
12 S 2 TS 14
16 RO 3 LT 14
20 S 3 H T 14
24 FEOS 4 LR THEL 14
28 HUES 4 dL 5 14
0x0072 DASTATUS2 0 B 5 L3 14
4 HLtS 5 BT 5K 14
8 HES 6 HUE T4 14
12 HLES 6 HLT T2 14
16 HLES 7 BT 14
20 HUES 7 iR 14
24 &8 HET 14
28 LTS 8 R4 14
0x0073 DASTATUS3 0 U O ALk 5 14
4 HLES 9 MR 2K 14
8 LR 10 U TSR 14
12 LS 10 FLETHER 14
16 RO 11 HLR T3 14
20 B 11 5 14
24 HECS 12 LR T 14
28 B 12 B 14
0x0074 DASTATUS4 0 UM 13 HUE T8 14
4 B 13 B 14
8 HUES 14 HUE T 14
12 B 14 BT 14
16 HLs 15 LR T3 14
20 B 15 BT 14
24 HUS 16 HUER 5L 14
28 i 16 AT 14
0xF081 READ_CAL1 0 REAEHE T u2
2 CC2 ¥t 14
PACK 5|5 ADC it#k 12
8 KT (TOS) ADC % 12
10 LD 3| ADC %t 12
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R 2-2. HGHERHERE
SELR YyERR IRt E i B/ME BAME BRIME E:-¥ DA
B 1 125 0x9180 12 -32767 32767 12409
S 2 1925 0x9182 12 -32767 32767 12409
Hith 3 M3 0x9184 12 -32767 32767 12409
S 4 1925 0x9186 12 -32767 32767 12409
Hith 5 3 0x9188 12 -32767 32767 12409
HAS 6 125 0x918A 12 -32767 32767 12409
i 7 1925 0x918C 12 -32767 32767 12409
it 8 12 0x918E 12 -32767 32767 12409
Hith 9 M35 0x9190 12 -32767 32767 12409
LS 10 528 0x9192 12 -32767 32767 12409
HES 11 125 0x9194 12 -32767 32767 12409
U 12 28 0x9196 12 -32767 32767 12409
HES 13 H928 0x9198 12 -32767 32767 12409
HUES 14 125 0x919A 12 -32767 32767 12409
HES 15 928 0x919C 12 -32767 32767 12409
HiES 16 25 0x919E 12 -32767 32767 12409
Veell fhifé 0x91B0 12 -32767 32767 0

2.3 B R R R

2.3.1 G B EREREDE

1. P S A A B A A B P A S D U R A o 0, e TR 1

(Cell 1 Gain)x(ADC _Counts
Cell 1 Offset = il g CELU_A)_VCELU_A

THE S SR 125 S R A2

3. KW BEME HE N RAM.

« 3\ CONFIG_UPDATE #z{ ( T#r4 0x0090 ) -
o B AL HE SN\ RAM A E 0x91B0.

« JBH! CONFIG UPDATE #{ ( T4 0x0092 ) .

2.4TOS (#8TH ) . PACK M1 LD 3| e ER e

TOS ( #&T ) - PACK 5l JAIAT LD 5 B 2 oA ] ARl In— > B A ( 3R ks R ) Fs B B R R S B
BRAEDL T, TOS. PACK #1 LD HLEHJHALEL ¢V (10mV LSB) o

2.4.1 TOS/PACK/LD H ER 5
DU BB T = AN s R I B (0 — D EE M RN A | SR T PACK 5 B e 5 W s RS e ) 5 1

1. ZERRERBE (7414 Ox009A ) , LA SRt n i e Je Hi s -5 s 58 3

2. 1& PACK+ A1 VSS 2 [a]jiti i £ %0 & I Vpack Ao

3. 100ms f& , i H} READ_CAL1 F#ii4 OxF081 i PACK 5|l ADC 141 (ADC_Countspack_a)e N T 3k#F
AR, W AN OO P .

4. 7 PACK+ %n VS Z [N EE — A T E Vpack g , FFEEHL PACK 515 ADC i14(. (ADC_Countspack g)-

N
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5. 15 Pack 11

2'® x(Veack_g — Veack_a)
(ADGC_Countspack g —ADC_Countspack » )

Pack Gain =
(2)
6. KEHH Pack #af {H'S N\ RAM.

« 3\ CONFIG_UPDATE #={ ( F#r4 0x0090 ) .

« ¥ Pack #z 5\ 0x91A0.

+ JBH CONFIG UPDATE ##= ( Fr4 0x0092 ) .
7. EFE Pack HUEEE. WRECRMER , HE LR 1-5.

% 2-3.TOS. PACK. LD B ERHRE

BYLH Wy K7 BMA Bokfd BRiME By
Pack 175 0x91A0 12 0 65535 35507 -
TOS #4925 0x91A2 12 0 65535 35507
LD 1325 0x91A4 12 0 65535 35507
Vdiv % 0x91B2 12 -32767 32767 0 userV
ADC 125 0x91A6 12 -32767 32767 4166
2.5 ADC 23 KeHE

—LE SRS AT DARC EOViE A ADC BN . WSR3 S IIBCE Dy ADC SN, MITERE Rk ADC 12 .

e ADCIN HE I S22 0 BR S R v HE U R N A R P SR AR ) . w] {8 A4 0x0076 DASTATUSG() B 0x0077
DASTATUS7?() , B ARE T KmR/ 5] B B 9 ADC fii\ .

2.6 HLRHE

E& it 4ids ADC Jil & SRP A1 SRN 5l IZ I ZE 73 U, DL R GE L. o & T a0 2 A1 LI 2 A e 0
BT R, RFERE R0 A f B A B2 1% 18 ( CC f8af = 7.4768/ ( Rsense , LA mOhm SAHLAL ) ) o
R E DR, FTUMEH LU PR

2.6.1 HLEEAR WA ARLHE L TR

1. ZEHARHRBE S (T4 Ox009A ) , DU I B s e FEL IS T Hi b ss 55 .
2. FEIN OmA BIEEIFR IcaL , FEFILRIEHE BRI ZERLE SRP A1 SRN 5| il 8] A0 H# FH o

3. 100ms 5 , 18§ READ_CAL1 T-#r4 O0xF081 {8l CC2 it+#. AR CC2 iHHuB NI 71 |, H R FHiE

IR PS5 (16 A0fE ) o o8 TR ARG |, W N O R M.

4. U RAM {7 # 0x91C6 ALI) L $as B A B . WEHUE ONIX— 2R THEa I ol 72 b BRI

fmt% iR Z T B B . BOAE R 64.
5. AR WS

Board Offset = (CC2 Counts) x Coulomb Counter Offset Samples 3)

6. KOEI B AgE H'E N RAM.
« 3t A\ CONFIG_UPDATE #= ( 7
« ¥ ABSBR i E 5\ 0x91C8.
+ B CONFIG_UPDATE #3 ( T4 0x0092 ) .

7. HEPAA CC2 iM M. R BHABIER | HEPE 1-5,

2.6.2 CC MRS

RIS (T4 Ox009A ), DARA AR N B S FEL TS T B s 55T .

FEANEETH T lcar (JEH N 1A 2 2A) |, HHALRHE R ERTE SRP 1 SRN 5] 2 8] A8 B fH .

3. 100ms 5 , ffi il READ_CAL1 T4 0xF081 {28l CC2 it#(. N T IRFHRAERE |, H I AN SEOE A
FEIE.

4. 5L CC A3 -

4 0x0090 ) «
1}

N —
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CC Gain = (g —1a)
__Countsgy —CC _Counts
CC_ Countsg — CC_ Counts, )

5 IMHFEEM WH. FEWa 5T CC #as Jel) 298261.6178.
6. KiHiH CC Mz (A5 N\ RAM. CC #zi0hZifii il 32 {7 IEEE-754 1% Sikg st irgwfid . A SRS PR 2 — A
RAGRB , HoA L REx g .
« A\ CONFIG_UPDATE # = ( T4 0x0090 ) .
« ¥ CC #zf 5\ 0x91A8.
s ¥ ZFEEEE 5N\ 0x91AC.
+ 1B CONFIG_UPDATE #= ( Fir4 0x0092 ) .
7. FEFKE Current() 5280, WIRERHCAHER , HE DR 1-5,

£ 2-4. HRERUHESH

SHEH VIR *7 B/ME BokfE Rk By
CC 25 0x91A8 F4 1.00E-01 10.00E+00 7.4768
KEWE 0x91AC 12 2.98262E+04 4.193046E+06 2230042.463
PEO T A s FE A 0x91C6 U2 0 65535 64
FHLEE AR (e 0x91C8 12 -32767 32767 0
2.7 BERHE

PR SR 4710 T PR U A P DA B 2R B AT RSUE | TR AR — MRS B (2 IR (A I 80 o S 1 ) A
t)  SRIRHEAT IR o BRI AR A S (R RS BT AR B AR R RN R A A AR AR
RLUWIN R FFR.

£ 2-5. BENENS

fir-& Hihik: 2R e =il Hhr L

0x68 P St 12 0.1K P T
O0x6A CFETOFF i 12 0.1K CFETOFF 5| JH#k s IH
0x6C DFETOFF 5% 12 0.1K DFETOFF 5| A4 e rH
Ox6E ALERT 5% 12 0.1K ALERT 5| il #Av g e BHL
0x70 TS1 HE 12 0.1K TS1 5l i d kR
0x72 TS2 12 0.1K TS2 5| #g raBH
0x74 TS3 i 12 0.1K TS3 5] JHi#E
0x76 HDQ i & 12 0.1K HDQ 5| i #hig L BH
0x78 DCHG /¥ 12 0.1K DCHG 5| i # i BHL
Ox7A DDSG i#fE 12 0.1K DDSG 5| ji#A L RH

6 BQ769x2 #itEH OTP 4ife 75 ZHCABOOA - OCTOBER 2020 - REVISED SEPTEMBER 2021

Submit Document Feedback
English Document: SLUAA32
Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAB00
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAB00A&partnum=BQ76952
https://www.ti.com/lit/pdf/SLUAA32

13 TEXAS
INSTRUMENTS

www.ti.com.cn

& 2-6. WERHERE

SHEK Yy dh it KA BME BAE MME A1
PR (R 0x91CA " -128 127 0 0.1°C
CFETOFF i fi#s 0x91CB " -128 127 0 0.1°C
DFETOFF I/ 0x91CC " -128 127 0 0.1°C
ALERT i f B 0x91CD " -128 127 0 0.1°C
TS1 il Es 0x91CE " -128 127 0 0.1°C
TS2 i FEfs 0x91CF " -128 127 0 0.1°C
TS3 i s 0x91D0 " -128 127 0 0.1°C
HDQ i FZ i #% 0x91D1 " -128 127 0 0.1°C
DCHG it F fii#% 0x91D2 " -128 127 0 0.1°C
DDSG s 0x91D3 " -128 127 0 0.1°C

2.71 EERUHES T
TR S R R A, DA R B BAME . R | SR T R RS R TS T ImAs 5 .

1. KRR E TEMPaL N T 884 UL 5 AR FA R p B 5 | BIAR 22 i A iR B
2. (H AR NS UE R . Bl , a4 0x68 SHL N B (TINT _measured) , i #r4 0x70 25X
TS1 % (TS1_measured). i a4 iR [FIFE LA 0.1K AHAL , KRR R N5 I
3. NTIRBERARE | R EZ MBS
R OS5 NIREWE | MK WAL S R EAE |, BIEERERE . BT, XS EEENE.
5 HEGAMNNEENRERE. £ FmaNd, BERAN 01K, Flhn , 2981 7~ 25C.
o PyERE B E = TEMPCAL - TINT _measured
s TS1 BE#i# = TEMPCAL - TS1_measured
6. KT AT A EE TN TS1 1224 155 N\ RAM.
« 3t CONFIG_UPDATE #= ( T4 0x0090 ) .
« ¥ ABEIBERE SN 0x91CA.
« ¥ TS1 BEME 5\ 0x91CE.
+ JBH CONFIG UPDATE ##{ ( T#r4 0x0092 ) .
7. AR A A RS AR A W N R, DR 146,

2.8 COV F1 CUV R

ZAHERARUE COV (I ) A CUV ( HUSRE ) CRYRME I AT I Th RE .
A FH B ERE 2 18] ) B E

»

% 2-7. COVICUV BT 4

K] T B e RS R B A T

Tapd it £ i
A FE TR L ES S NI RSV CUV |, LB CUV S 2. 1T
0xF090 CAL_CUV CONFIG_UPDATE Kt F i fil.
A5 T30 H B NS HE COV , LLiR B COV Mg B %, {UIE
OxF091 CAL_COV CONFIG_UPDATE i, F ] fi.
Z% 2-8. COVICUV RHEERE
S| YrEE R s ik KA B/ME BNE BRIME i X172
CUV R % 0x91D4 H2 0x0000 | OXFFFF | OXFFFF | | skl
CoV Wit % 0x91D6 H2 0x0000 | OXFFFF | OXFFFF | |l

2.8.1 COV R %
1. # A\ CONFIG_UPDATE = - ( T4 0x0090 ) .

2. AERLT A AF TV A P A FEURS 51 B B W A T ) S RS ( A AR COVAE ) (X1 T- BQ76952 , 7y VC16

M VC15 ; %fT BQ76942 , Jy VC10 #1VC9) .
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3. KRik CAL_COV() - T4 0xF091.
4. iBH CONFIG UPDATE #z{ ( Fir4 0x0092 ) .

COV BB &% ¥ B IAEL RAM i Hihl 0x91D6 4b AT 537 .
2.8.2 CUV KB 8

1. #E\ CONFIG_UPDATE #= - ( Fiv4 0x0090 ) -

2. TEZRAFRI TP AS HE 51 R (R i ks i AR s (R BT CUV A ) »
3. K% CAL_CUV() - T4 0xF090.

4. JEH CONFIG UPDATE #= ( F#r4 0x0092 ) .

CUV g v BINAELE RAM il 0x91D4 Abi 47 5 35T .
2.9 KRR

NI Python ARG SR T — AR BIRHER R . ARG R T R 2 . A FS . TOS M2, PACK Hizi.
LD 25, MBgiRfmis. CCH§ai. AEMI. WENLZMIE A TS MK, BRI fl it LL it S
%,

2.9.1 AR

v

/* BQ769x2 Example Program for Calibration
import pywinusb

import bgcomm

import sys

import time

from time import sleep

import sets

import math

I2C_ADDR = 0x10 # BQ769x2 slave address
numCells 10 # Set to 10 for BQ76O42############H#4H#4HH##4HHEHHHHHHHHHHFHAHHHHHERHERHEHESE
KA EV2400 27 CER
FHEHHH AR AR R
try:
a = bgcomm.Adapter () # This will use the first found EV2400
except:
print "No EV2400 Available"
sys.exit (1)

FHEHHE A AR R R R
# 5 AT 2R

FHEHH A A R
def I2C Read(device addr, reg _addr, length):

[

Uses global I2C address and returns value read

v

try:

value = a.i2c read block(device addr, reg addr, length)
except:

print "Nack received"

return

return value

def I2C Write(device addr, reg addr, block):

v

Uses global I2C address

[

try:

a.i2c_write block(device addr, reg addr, block)
except:

print "Nack received"
return

def DataRAM Read(addr, length):
T
Write address location to Ox3E and read back from 0x40
Used to read dataflssh and for subcommands
T
addressBlock = [(addr%256), (addr/256)]
I2C Write(I2C_ADDR, Ox3E, addressBlock)
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1ot

value = I2C Read(I2C_ADDR, 0x40,length)

return value

def DataRAM Write (addr, block):

[

Write address location to O0x3E and Checksum,length to 0x60
Used to write dataflssh
Add 2 to length for Rev A0 of Maximo2

v

addressBlock =

I2C_Write (I2C_ADDR,
# Write Data Checksum and length to 0x60,
I2C Write (I2C_ADDR,

return

[ (addr%256), (addr/256)
wholeBlock = addressBlock + block

0x3E, wholeBlock)

def ReadCellVoltage (cell):

[

Reads a specific cell voltage

[

cmd_addr = 0x12 +
result = I2C Read(I2C_ADDR, cmd_addr, 2)

print "Cell", cell,

return

def Dec2Flash(value) :

[

v

if value ==

(cell * 2)

"T= ", (result[1]*256 + result[0]), " mv"

value += 0.0000001 #avoid log of zero

if value < O:
bNegative =
value *= -

else:
bNegative =

=

exponent = int(

MSB = exponent + 127

1

0

(math.log(value) /math.log(2)) )

mantissa = value /
mantissa = (mantissa - 1) / (2**-23)

#exponent bits
(2**exponent)

if (bNegative == 0):
int (mantissa) & Ox7fffff #remove sign bit if number is positive

mantissa =

result = hex(int (round(mantissa + MSB * 2**23)))

print result
return result

def Flash2Dec (value

[

[

exponent = exponent

mantissa = valu
if (0x80000000
isPositive
else:
isPositive
mantissa f = 1.
mask = 0x400000

) :

e
&

0

o

°

= Oxff & (value/(2**23)) #exponent is most significant byte after sign bit

(2%*23)

value == 0): #check if number is positive

1

0

for i in range(0,23):

if ((mask >> 1)

& mantissa):

mantissa f += 2** (-1*(i+l))
result = mantissa f * 2** (exponent-127)

if not (isPositive):

result *= -
print result
return result

1

idasasisisasaisssassisssaaiissaasiisaniti

# ERIATTE

FHEFHFH A HH R AR R R

FhEFEE A BIRRHE #H 4R A E AR RS

# Write Data Block
required for RAM writes
0x60, [~sum(wholeBlock) & 0xff, len(wholeBlock)+2])

# In this example we will apply the same reference voltage to all cells at once
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print "CELL VOLTAGE CALIBRATION\n"

print "Apply 2.5V to all cells.\n"

print "This step will also enable the FETs to calibrate Top-of-Stack, PACK, and LD voltages.\n"
print "Press enter when voltage is applied..."

keypress = raw_input ("")

# Make sure FETs are closed for PACK and LD measurements
I2C Write(I2C_ADDR, O0x3E, [0x9A, 0x00]) #Sleep Disable 0x009A to prevent CHG FET from opening
status = I2C_Read(I2C_ADDR, 0x7F, 2) #Check FET Status

print "FET Status = ", hex (status[0])
if ((status[0] & 5) == 0):
I2C Write(I2C_ADDR, O0x3E, [0x22, 0x00]) #FET ENABLE command 0x0022
sleep(0.5)
Cell Voltage Counts A = [0]*numCells
Cell Voltage Counts B = [0] *numCells
Cell Gain = [0]*numCells

TOS_Voltage Counts A = 0
PACK Voltage Counts A
LD Voltage Counts A =
TOS_Voltage Counts B = 0
PACK Voltage Counts B
LD Voltage Counts B =

0

ol

ol

for i in range(0,10):
sleep(0.1)
DAStatusl = DataRAM Read (0x0071,32)
DAStatus2 = DataRAM Read (0x0072,32)
DAStatus3 = DataRAM Read (0x0073,32) Read DAStatus3
READ CALl = DataRAM Read (0xF081,12) Read READ CALl Cell Voltage Counts A[0] +=
DAStatusl[0] + DAStatusl[1]*256 + DAStatusl[2]*256**2
Cell Voltage Counts A[l] += DAStatusl([8] + DAStatusl[9]*256 + DAStatusl[10]*256**2
[
[

Read DAStatusl
Read DAStatus2

4 e H e

Cell Voltage Counts A += DAStatusl[16] + DAStatusl[17]*256 + DAStatusl[18]*256**2
Cell Voltage Counts A += DAStatusl
Cell Voltage Counts A

[2
[ 4] + DAStatusl
(

Cell Voltage Counts A[
(
(
(

25]1*256 + DAStatusl[26]*256**2
+= DAStatus2 + DAStatus2[1]*256 + DAStatus2[2]*256%**2
+= DAStatus?2 + DAStatus2[9]*256 + DAStatus2[10]*256**2
Cell Voltage Counts_ A [1
[

Cell Voltage Counts A

(1
[2
[0]
(8]
+= DAStatus2[16] + DAStatus2([17]*256 + DAStatus2[18]*256**2
+= DAStatus2[24] + DAStatus2[25]*256 + DAStatus2[26]*256**2
Cell Voltage Counts A += DAStatus3[0] + DAStatus3[1]*256 + DAStatus3[2]*256**2
Cell_Voltage_Counts_A[ += DAStatus3[8] + DAStatus3[9]*256 + DAStatus3[10]*256**2
TOS Voltage Counts A += READ CAL1[8] + READ CAL1[9]*256

PACK_Voltage_ Counts _A += READ CAL1[6] + READ_CAL1[7]*256

LD_Voltage Counts A += READ CALl[lO] + READ CAL1[11]*256print "Apply 4.20V to all cells.Press
enter when voltage is applied.
keypress = raw_input ("")

]
3]
4]
5]
6]
7]
8]
9]

for i in range(0,10):
sleep(0.1)

DAStatusl = DataRAM Read (0x0071,32) # Read DAStatusl

DAStatus2 = DataRAM Read (0x0072,32) # Read DAStatus2

DAStatus3 = DataRAM Read (0x0073,32) # Read DAStatus3

READ_CALl = DataRAM_Read(OxFOBl,lZ) # Read READ_CALl

Cell Voltage Counts B[0] += DAStatusl[0] + DAStatusl[1]*256 + DAStatusl[2]*256%**2
Cell Voltage Counts B[1] += DAStatusl([8] + DAStatusl[9]*256 + DAStatusl[10]*256**2
Cell Voltage Counts B[2] += DAStatusl[16] + DAStatusl[17]*256 + DAStatusl[18]*256**2
Cell Voltage Counts B[3] += DAStatusl[24] + DAStatusl[25]*256 + DAStatusl[26]*256**2
Cell_Voltage_Counts_B[4] += DAStatus2[0] + DAStatus2[1]*256 + DAStatus2[2]*256**2
Cell Voltage Counts B[5] += DAStatus2[8] + DAStatus2[9]*256 + DAStatus2[10]*256**2
Cell Voltage Counts B[6] += DAStatus2[16] + DAStatus2[17]%*256 + DAStatus2[18]*256**2
Cell Voltage Counts B[7] += DAStatus2[24] + DAStatus2([25]*256 + DAStatus2[26]*256**2
Cell Voltage Counts B[8] += DAStatus3[0] + DAStatus3([1]*256 + DAStatus3[2]*256%**2
Cell Voltage Counts B[9] += DAStatus3[8] + DAStatus3[9]*256 + DAStatus3[10]*256**2
TOS_Voltage Counts B += READ CAL1[8] + READ CAL1[9]*256

PACK Voltage Counts B += READ CALL[6] + READ CALL[7]*256
LD Voltage Counts B += READ CAL1[10] + READ CAL1[11]*256

#Take the average of the 10 measurements and calculate gains

for i in range(0,numCells) :
Gain = 2**24 * (4200 - 2500) / (Cell Voltage Counts B[i]/10 - Cell Voltage Counts A[i]/10)
Cell Gain[i] = int(round(Gain))
print "Cell ",i+1," Gain = ", Cell Gain[i]

#Calculate Cell Offset based on Celll
Cell Offset = ((Cell Gain[0] * (Cell Voltage Counts A[O0] / 10)) / 2**24) - 2500
print "Cell Offset = ", Cell Offset
if Cell Offset < 0O:
Cell Offset = OxFFFF + Cell Offset
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TOS_Gain = int(round(2**16 * (4200 - 2500) / (TOS_Voltage Counts B/10 - TOS Voltage Counts A/10)))
PACK Gain = int(round(2**16 * (4200 - 2500) / (PACK Voltage Counts B/10 - PACK Voltage Counts A/
10)))

LD Gain = int(round(2**16 * (4200 - 2500) / (LD Voltage Counts B/10 - LD Voltage Counts A/10)))
print "TOS Gain = ", TOS Gain

print "PACK Gain = ", PACK Gain

print "LD Gain = ", LD Gain########ssddstss WMURME $#44 438404400808 414

print "Current Calibration\n"

print "Apply OmA through sense resistor for Board Offset Calibration.\n"

print "Press enter when current is applied..."

keypress = raw_input ("")

value = 0

for i in range(0,10):
sleep(0.1)
READ7CAL1 = DataRAMiRead(OXF08l,12) # Read READ7CAL1
value += READ_CALI[B] + READ_CAL1[4]*256

value = 64 * int(round(value/10)) #take the average
Board Offset = -(value & 0x8000) | (value & Ox7fff) #Get decimal value for printing

print "Board Offset = ", Board Offset
if Board Offset < 0:
Board Offset = OxXFFFF + Board Offset

print "Apply 1A (discharge current) through sense resistor for Board Offset Calibration.\n"
print "Press enter when current is applied..."
keypress = raw_input ("")

value = 0

for i in range(0,10):
sleep(0.1)
READ_CALl = DataRAM_Read(OxFOBl,lZ) # Read READ_CALl
value += READ CAL1[3] + READ CAL1[4]*256

value = int (round(value/10)) #take the average
CC _Counts A = -(value & 0x8000) | (value & Ox7fff) #Get decimal value for printing
print "CC Counts A = ", CC Counts A

print "Apply 2A (discharge current) through sense resistor for Board Offset Calibration.\n"
print "Press enter when current is applied..."
keypress = raw_input ("")

value = 0

for i in range(0,10):
sleep(0.1)
READ7CAL1 = DataRAMiRead(OXF08l,12) # Read READ7CAL1
value += READ_CALI[B] + READ_CAL1[4]*256

value = int (round(value/10)) #take the average

CC_Counts B = -(value & 0x8000) | (value & Ox7fff) #Get decimal value for printing
print "CC Counts B = ", CC_Counts B

CC_Gain float = (-2000.0 + 1000.0)/(CC_Counts B - CC_Counts A)

CC_Gain = Dec2Flash(CC_Gain float)

print "CC Gain = ", CC_Gain float

Capacity Gain = Dec2Flash(298261.6178 * CC_Gain float)

print "Capacity Gain = ", Capacity Gain

B IREASHE # R

print "Temperature Calibration\n"

print "Set the device temperature to 25C. (~298.1K)"

print "This example will calibrate TSl and the Internal Temperature.\n"
print "Press enter when temperature is applied..."

keypress = raw_input ("")

Int Temp = I2C Read(I2C ADDR, 0x68,2) #Read Internal Temp
TS1 Temp = I2C_Read(I2C_ADDR, 0x70,2) #Read TSl Temp
Internal Temp Offset = 2981 - (Int Temp[1]*256 + Int Temp[0])
if Internal Temp Offset < 0:

Internal Temp Offset = OxFFFF + Internal Temp Offset
print "Internal Temp Offset = ", Internal Temp Offset
TSl Offset = 2981 - (TSl Temp[l1]*256 + TS1 Temp(O0])
if TS1 Offset < O:

TS1 Offset = OxFFFF + TSl Offset
print "TS1 Offset = ", TS1 Offset

EEEHEERE AR RS COV/CUV BIHES#H##H#H# 4 H 4 ER 14
print "COV Calibration\n"
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print "Apply the desired value for the cell over-voltage threshold to device cell inputs.\n"
print "Calibration will use the voltage applied to the top cell of the device.\n"

print "For example, Apply 4350mv\n"

print "Press enter when voltage is applied..."

keypress = raw_input ("")

I2C Write(I2C_ADDR, O0x3E, [0x90, 0x00]) #Enter CONFIG UPDATE Mode
I2C Write(I2C_ADDR, O0x3E, [0x91, 0xFO]) #Execute CAL COV() 0xFO091
IZC_Write(IZC_ADDR, 0x3E, [0x92, 0x00]) #Exit CONFIG_UPDATE Mode

print "CUV Calibration\n"

print "Apply the desired value for the cell under-voltage threshold to device cell inputs.\n"
print "Calibration will use the voltage applied to the top cell of the device.\n"

print "For example, Apply 2400mv\n"

print "Press enter when voltage is applied..."

keypress = raw_input ("")

IZC_Write(IZC_ADDR, 0x3E, [0x90, 0x00]) #Enter CONFIG_UPDATE Mode
I2C Write(I2C_ADDR, Ox3E, [0x90, OxFO]) #Execute CAL COV() 0xFO091
IZC7Write(IZC7ADDR, 0x3E, [0x92, 0x00]) #Exit CONFIG UPDATE Mode

e Eddta ettt s BRMESIR SN RAM ###44# 4444444 H 4444444
print "Writing Calibration to Data RAM\n"

I2C Write(I2C_ADDR, O0x3E, [0x90, 0x00]) #Enter CONFIG UPDATE Mode
#Cell Voltage Gains

DataRAM Write (0x9180, [(Cell_Gain[OJ%256),(Cell Gain([0]1/256)]1 )
DataRAM Write (0x9182, [(Cell Gain[1]%256), (Cell Gain[1]/256)] )
DataRAM Write (0x9184, [(Cell Gain[2]%256), (Cell | “Gain[2]/256)]1 )
DataRAM Write (0x9186, [(Cell_Gain[31%256),(Cell Gain[3]1/256)]1 )
DataRAM Write (0x9188, [(Cell Gain[4]%256), (Cell Gain[4]/256)] )
DataRAM Write (0x918A, [(Cell Gain[5]%256), (Cell | " Gain[5]1/256)] )
DataRAM Write (0x918C, [(Cell_Gain[6J%256),(Cell Gain[6]1/256)] )
DataRAM Write (0x918E, [(Cell Gain[7]%256), (Cell Gain[7]/256)] )
DataRAM Write (0x9190, [(Cell Gain[8]%256), (Cell | " Gain[8]/256)] )
DataRAM Write (0x9192, [(Cell Gain[9]%256), (Cell Gain[9]/256)] )
DataRAM Write (0x91B0, [(Cell Offset%256), (Cell_Offset/256)] )

#PACK, LD, TOS Gains

DataRAM Write (0x91A0, [ (PACK Gain%256), (PACK Gain/256)] )

DataRAM Write (0x91A2, [(TOS Gain%256), (TOS _Gain/256)] )

DataRAM Write (0x91A4, [(LD Gain%256), (LD Gain/256)] )

#CC Offset, CC Gain, Capacity Gain

DataRAM Write (0x91C8, [(Board_Offset%256),(Board_Offset/256)])

DataRAM7Write(0X9lA8,

[int (CC_Gain[8:10],16),int (CC_Gain[6:8],16),int (CC_Gain[4:6],16),1int (CC_Gain[2:4],16)])
DataRAM Write (0x91AC,

[int (Capacity Gain[8:10],16),int (Capacity Gain[6:8],16),int (Capacity Gain[4:6],16),int (Capacity Gai
n[2:41,16)1)

#Temperature Offsets

DataRAM Write (0x91CA, [(Internal Temp Offset%$256), (Internal Temp Offset/256)])
DataRAM Write (0x91CE, [(TS1 Offset%$256), (TS1 Offset/256)])

IZC7Write(IZC7ADDR, 0x3E, [0x92, 0x00]) #Exit CONFIG UPDATE Mode
print ("End of calibration")

# Close the EV2400
a.close()

2.9.2 A% H

CELL VOLTAGE CALIBRATION

Apply 2.5V to all cells.

This step will also enable the FETs to calibrate Top-of-Stack, PACK, and LD voltages.
Press enter when voltage is applied...

FET Status = 0x30
Apply 4.20V to all cells.Press enter when voltage is applied...

Cell 1 Gain = 12170
Cell 2 Gain = 12122
Cell 3 Gain = 12142
Cell 4 Gain = 12141
Cell 5 Gain = 12125
Cell 6 Gain = 12143
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Cell 7 Gain = 12114
Cell 8 Gain = 12138
Cell 9 Gain = 12110
Cell 10 Gain = 12118
Cell Offset = O
TOS Gain = 33977
PACK Gain = 34783

LD Gain = 33598
Current Calibration

Apply OmA through sense resistor for Board Offset Calibration.
Press enter when current is applied...

Board Offset = -64
Apply 1A (discharge current) through sense resistor for Board Offset Calibration.

Press enter when current is applied...

CC _Counts A = -130
Apply 2A (discharge current) through sense resistor for Board Offset Calibration.

Press enter when current is applied...

CC_Counts B = -258
0x40£a0000

CC_Gain = 7.8125
0x4a0e38e3

Capacity Gain = 0x4a0e38e3

Temperature Calibration

Set the device temperature to 25C. (~298.1K)
This example will calibrate TS1 and the Internal Temperature.

Press enter when temperature is applied...

Internal Temp Offset = 65534

TS1 Offset = 65509

COV Calibration

Apply the desired value for the cell over-voltage threshold to device cell inputs.
Calibration will use the voltage applied to the top cell of the device.

For example, Apply 4350mV

Press enter when voltage is applied...

CUV Calibration

Apply the desired value for the cell under-voltage threshold to device cell inputs.
Calibration will use the voltage applied to the top cell of the device.

For example, Apply 2400mV

Press enter when voltage is applied...

Writing Calibration to Data RAM

End of calibration

3 OTP %2
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