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1 5EmS
HEEMA B E T ERE RS TN hHI . DR RERS T EEEa k.
1.1 E4H 5 F - 0x66

F -1 R T H a4 0x66 1) 4Rk HH . BUAEALT , Alarm Enable )27 /7 4% 5 B %y 0xC200. 7EA
1-1 v, BB E iy 0x0060. Hidk K /Mg . BQ7690x [ #s bt Z 0x10 (8 fir ) , i LSB £ RIW
fi. HEHAn481E 12C_Write(I2C_ADDR, Command, DataBlock) %% , It %R |, a2 al LK
12C_Write(0x10, 0x66, [0x60, 0x00]).

R 11 ERE MR
e £ B #u e
0x66 U it H2  [SEHRRAHER0. o7 DLERRIENIN S AT, DU SR S

0=66 + ACK 0x60 + ACK 0x00 + ACK

Setup Write to [0x10] + ACK

& 1-1. % Alarm Enable 5 0x0060 /53K 2]/ 12C

1.2 S 1 LK - 0x14

£ 1-2 )5 T IR EL Cell 1 9 H R, Cell 1 HLJEAT4 8 0x14 , & — N RiEd 4. SN 12C a4 0x14 |, SRJ53E
B2 795, MIMTEEEL Cell 1 frH K. Hdis DL hmdg =R Bl . 7RI 1-2 w1, 16 A7 e 1 H K2 OxOCOC |, S b+
3,084mV.

% 1-2. Cell 1 BB EAr4H

Ling

2K

Hfr

e

L

0x14

Cell 1 HJE

mV

12

U 1 B0 16 £ HL R

Write [0x10]

Ox14 + ACK

Read [0x11]

0x0C + ACK 0=0C + NAK

1.3 NHEFIRSE - 0x28
2 1-3 R T WA SR N G AL s . 16 AR B AL R B R B A AT A 0.1°C. ZEE] 1-3 | 0x001D s

a~HatMiE 29, B 29°C.

B 1-2. AEE Cell 1 HERMIEH 12C B

® 1-3. AERIRE ALY

L

Eyi

ELAL

RE

L

0x28

Int Temperature

0.1°C

12

TSR BRI P PO RS L

Write [0x10] + ACK

Read [0x11] + ACK

0x1D + ACK 0x00 + NAK

& 1-3. NEE AR R 12C B
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1.4 CC2 HiJii- 0x3A

R A4 R T CC2 B2HX 16 fLHimIl (g . K 1-4 h , 4514 0x022D Font sk {4 557 , Rl
557mA.

& 1-4. CC2 a2l
fird P2 Eifr C i) BiH
O0x3A CC2 it userA 12 16 {i CC2 it

Setup Write ta [0x10] + ACK Ox2A + ACK Setup Read to [0x11] + ACK 0=20 + ACK Ox02 + NAK

& 1-4. iEEL CC2 HHIRA 12C HTE
1.5 HEmLRE

BQStudio #fH1f) “Command Sequence” #4465 N H € a2 1% L EIE R TR R 2 5
5. & 1-5 df¥) Transaction Log &/~ T HET N ILE RS KA 4.

& 1-5. BERIT 2N EEG LK BQStudio
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1.5.1 2F B3I RIH

BQStudio (1] Dashboard -5 —1> Auto Refresh LI , €43 & WL LR 00 25 4745 LURI BT o il Bl . A8
Command Sequence Bl | B AT 44 K25 Auto Refresh. %2678 R | 87~ .25 Auto Refresh
(BZHE1-6) .

& 1-6. HEIRIF CEH

2 Thrd

Fan A EASEEMAS AR, JEHAAR 7 Adr S bk 25 8 #h 7 035 10 . Far b s g . BEAHET
e, Krar Ak 5 N Ox3E/0x3F . W E G mI¥ s | BRI HIRE R R 32 AT Rt X, 22 i XA ik
0x40 - Ox5F .

T fr & U RS NS | SR AL S N AT R A K K BE D Ox60/0x61 , & Fi T-
CB_ACTIVE_CELLS. PROG_TIMER. PROT_RECOVERY #1 SECURITY_KEYS F#i4. &R a5
R A B R | RIS TES N RAM 25 17 B3It R AA T .

2.1 DEVICE_NUMBER - 0x0001

£ 2-1 TR T BQ7690x #3FMS. wl LA T a2 gns 0x0001 ( /huig s ) B Adn4 bk Ox3E A
RIZEE RS . AR5, HbHE Ox40 FOEHE 28 b X Fh st BB . 7E 2-1 | IR A 28485 0x7605 (U
BQ76905 ) .

%% 2-1. DEVICE_NUMBER F#74 i

e |a% i Ev: x5 |wH
0x0001 | DEVICE_NUMBER . - U2 P A RO B PR . DL
LES A

& 2-1. 25 DEVICE_NUMBER F#r&-H1 12C %

2.2 FET_ENABLE - 0x0022

T AR B BE 2 v X EEE |, e R (e 4. & 2-2 R BRI FET_ENABLE T aie—
Al fEE 2-2 W %A A Al 0x0022 5 N Ox3E K& H.
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Fird
% 2-2. FET_ENABLE F#4 8
e P P
0x0022 FET ENABLE 'r:IEjﬁﬂfuﬁtPtﬂ# FET_EN. FET_EN =0 %/x FET JlikfiX. FET_EN =1 FRFE

WlmsTo]

K| 2-2. 4 FET_ENABLE T 41 12C %
2.3 & - 0x0012

* 2-3 IR RESET T S AE&T EHATZALIEK RAM S A28 BRI N BRUE . 7EI8 2-3 v, iz & il
1L 0x0012 5\ Ox3E KK HiF.

*F2-3. EETFwLUH
e B L)z
0x0012 HE oHE S

WosTo]

K 2-3. EE FarSies 12C
2.4 CB_ACTIVE_CELLS - 0x0083

#* 2-4 PRI CB_ACTIVE_CELLS iy &2 — AN 0] LUK B S S B A i B 5 N A A2 i &2l e PATS
NEAEJG , FFaE e & F e B T 5. /e 2-4 F @K 0x0083 #ir 4 Al 0x02 il 5 N\ Ox3E , AR )5 ]
Ox60/0x61 5 NBI A S K E , X HLES 1 PAT R8T . 9 B i & 5 NEUEIT |, RS0 AR B A2 1 52 i B
DT o ARIG AN MR bk AN B ( 0x83. 0x00. 0x02 ) i+51) |, F H A X7 B AMG . EAGIH | KL
N OXTA. K JEALFE B AE e A 6y 2 Hohil 5 AN 275, Ky 0x05.

&
BAEERAUN TS fE . filn, —AMEE 10 ANFFAFAFIRIGKEERT LU 0X0A |, T4 2 0x10.

# 2-4. CB_ACTIVE_CELLS T-#4#H

fird B P

0x0083 CB_ACTIVE_CELLS AT RGBS « BAR, FFaaxHE e I B S AT I .
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& 2-4. § CB_ACTIVE_CELLS T4k 12C
25 FadHE
Kl 2-5 H1[¥) Transaction Log JE/r T CEAR I FHFHAT T 2 AT 4.
& 2-5. BARPATEZ AN F 4 BQStudio =41
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3 BN E A\ RAM F 173

RAM 25 7725 1) e BEAL I v] DATE 284 & R R S5 F 4R 3] |, ] LIAE BQStudio AL N A7 bt 3], 22
7F BQStudio T & E RAM ZifE%e il | i3] “Window” -> “Preferences” SZH. |, SR)51%#¢ Show Advanced

Views. 17747 asitt5 N\ Ox3E |, 28 )5 M 0x40 A 22 b X AR TEREL , PSR RAM 274745 1S H ] RAM % 47
WEANN, B A A S A OX3E |, SR BEAEIE |, R ARAHCEE N 0x60/0x61 H1 o 256 AN K BT 5
EHER A E /R |, B RE AT T 3.

&1
5N\ RAM Zifrgeit | @il sei N CONFIG_UPDATE #5, , SR 5 7E 58 B $UATIR
CONFIG_UPDATE #5042 o X FE A A PRTEAE 20k B N Fa e 18 17 s

3.1 EHUS AR IIRE A

BQ7690x # - HIERA K E B A T COV (i /% ) - SCD ( i ) A1 REGOUT ( LDO #irH ) f&4". iXAE NI4T
IHIE |, J7ik2EXT Enabled Protections A 27 745 AT , 0%k 3-1 Fon. 7EK 3-1 #, )\ RAM #hilik 0x9024 1%
[l fI{E A OXAT.

R 3-1. B AR TIRE A BEA
B THA B KA B/MA BAE A Hfr
E Protection Enabled Protections A U1 0x00 OxFF 0xA1 Bay:idil

Write [0x10] + ACK Ox2E+ ACK 0x24 + ACK 0x90 + ACK

Write [0x10] + ACK

& 3-1. 2 Enabled Protections A 1788 5H 3R AN 12C HIE
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3.2 # A\ CONFIG_UPDATE #iz,

EE N RAM 277288 2 B, @ N CONFIG_UPDATE #x, | By 1b ¥ B 78 58 A ik 2w AE k. i Sl &
3-2. SET_CFGUPDATE #il EXIT_CFGUPDATE #li8 1+ 24X 7E& 3-2 f1 , SET_CFGUPDATE T4 &
I 0x0090 5 N OX3E K45 Hi 1.

% 3-2. SET_CFGUPDATE F! EXIT_CFGUPDATE i 8

e B B
0x0090 SET_CFGUPDATE # N\ CONFIG_UPDATE #5{,
0x0092 EXIT_CFGUPDATE iE i CONFIG_UPDATE Hixt. ix £k Battery Status()[POR] #l
Battery Status()[WD] £,

Write [O=10] 90 ¥ ACE

&| 3-2. 5 SET_CFGUPATE ##1& 12C 3%

3.3 EAREHRFIIRE A

ARG JBHBOARYShEEN , —3FFH CUV ( RE ) BRIP4, XESRE OxE1 5 A\ RAM Hilik 0x9024 |, il
Kl 3-3 fizs. ARIGAE ARG b FIBHE ( 0x24. 0x90. OXE1) tHELM | 3 H g X b3 MM AT . fEA |
FEE AR Ox6A. K FEALFE AR A bk Fl iy & skt 5 FH AN 725, K 0x05.

Write [0x10] Ox3E + ACK Ox24 + ACK 0x90 + ACK OxE1l + ACK

Write [0x10] 0x60+ ACK Ox6A + ACK 0Ox05 + ACK

& 3-3. AENERRIFTIEE A HIRKIBIE

8 BQ7690x HfFIFR15HT ZHCADH7 - DECEMBER 2023
eI R
English Document: SLUAAM4
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCADH7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCADH7&partnum=
https://www.ti.com/lit/pdf/SLUAAM4

13 TEXAS

INSTRUMENTS

www.ti.com.cn

BERAIGA RAM F7 774

3.4 5\ VCell Mode

ROk, M 3-3 HATRIG VCell Mode Zif7#s 5N , LMEN 4 FT S E #34F BQ76905. L F/RHBIK 0x04 5
N 0x901B , SR )54 HT IR B A K K FE 5 N 0x60/0x61 , 1] 3-4 FiizRo

% 3-3. VCell Mode i}

el

T

£

Bl

BAME

BKE

ERME Hhr

e

A&

VCell Mode

H2

0x0000

OXFFFF

0x0000 o

v BRI T AR R

Write [OR1O]

K 3-4. B “VCell Mode” HHEIH 12C P

3.5 3B CONFIG_UPDATE # =z
HXN RAM %78 )5 , 4 EXIT_CFGUPDATE F#r4 B CONFIG_UPDATE #i:. &2 %K 3-5. LI, #r

O0x00 + ACK

K] 3-5. 25 EXIT_CFGUPDATE ###2 ] 12C 3%

3.6 IS N\ RAM F 7 AR E
Kl 3-6 H[1) Transaction Log 7~ T CL AR T U S N RAM Z A7 8 TG 4.
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4 Ef CRC f#y12C

BQ7690x #7411 12C 4 F A& — ik ) CRC K. W LA{E Settings:Configuration:12C_Config[CRC] %7 1
# a3 CRC Fiftk. anR7EffH BQStudio B ek TR /745 , JIm] LU %75 3 BQStudio , DAE AT 118 (5
Bix. TR CRC K6 1 12C S A 3R B 1B A =il o

12C EHE , IRIEFTART (ARSI ) RIFESE IR F1 1 CRC. X T —F G MEM
WA, T REZ TR CRC T 4. 7K 41, il FET_ENABLE T4~ [0x10 Ox3E 0x22] 15 55—~ 715
f) CRC - CRC 545 5 )y 0x63. %5 — 77 [0x00] #J CRC y 0x00.

Writa [0n10] i 0122 + ACK OHES + ACK 0R00 + &CKE

&l 4-1. {#if§ CRC 5§ FET_ENABLE F#r&-##2f 12C %

EE 4-2 FEH T VCell 1 4, 4F%F [0x10 0x14 0x11 OxC5] it 7 5% — 415 CRC. 4l CRC Ky
0x79. %5 ¥ [0x0B] ] CRC A 0x31.

Write [0x10] + ACK Oxi4 + ACK Read [0x11] + ACK 0xC5 + ACK 0x79 + ACK 0x0B + ACK 0x21 + NAK

& 4-2. f#F CRC X VCell 1 47441 12C T
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5 faj ARG

DL R RS2 F Python 40’511 , B 7Ei@id EV2400 #iHsi i@t BQ76905 5% BQ76907 1Tk It USB %
AR PC 5 BQ7690x #3715 . 2RISR R T W 1) 12C SIS N RE6)8 . DataRAM_Read i
(WA HTHAT A S, B R kX ) el |, DU R R KK B T Y DataRAM_Write BRI 41
B, ARDE) FEEE A H T AR SR AT T = AN F5 H K&  FrA R.

AR AR 2 ) S AE VLR 12C & (B A A & 450 . fda il aACR R i thadE ] T 12C.,

/:‘:

I2C_ADDR
numCells

BQ7690x example Program demonstrates examples for direct commands, subcommands, and writing /
reading from device RAM.

0x10 # BQ7690x default responder address
5 # Set to 7 for BQ76907

def DataRAM_Read(addr, length):

write address location to Ox3E and read back from 0x40
Used to read dataflssh and for subcommands
addressBlock = [(addr%256), (addr/256)]
I2C_Write(I2C_ADDR, Ox3E, addressBlock)

value = I2C_Read(I2C_ADDR, 0x40,Tength)

return value

def DataRAM_Wwrite(addr, block):

Write address location to Ox3E and Checksum,length to 0x60
Used to write dataflssh
Add 2 to length for Rev A0 of Octane

addressBlock = [(addr%256), (addr/256)]

wholeBlock = addressBlock + bTock

I2C_write(I2C_ADDR, O0x3E, wholeBlock) # Write Data Block

# Write Data Checksum and length to 0x60, required for RAM writes
I2C_Write(I2C_ADDR, 0x60, [~sum(wholeBlock) & Oxff, len(wholeBlock)+2])
return

def ReadcCellvoltage(cell):

Reads a specific cell voltage

cmd_addr = 0x14 + (cell * 2)

result = I2C_Read(I2C_ADDR, cmd_addr, 2)

print ("cell", cell, " =", (result[1]%256 + result[0]), " mv")
return

def ReadATl1cCellvoltages(Q):

def

Reads all cell voltages, Stack voltage, PACK voltage, and LD voltage
cmd_addr = 0x12
for i in range(0,numcCells):

cmd_addr += 2

result = I2C_Read(I2C_ADDR, cmd_addr,2)

print ("cell", (i+1), " =", (result[1]%256 + result[0]), " mv'")
result = I2C_Read(I2C_ADDR, 0x26,2)
print ("stack voltage = ", (result[1]*256 + result[0]), " mv'")
result = I2C_Read(I2C_ADDR, 0x22,2)
print "REG18 voltage = ", (result[1]*256 + result[0]), " ADC Counts"
result = I2C_Read(I2C_ADDR, 0x24,2)
print ("vSS voltage = ", (result[1]*256 + result[0]), " ADC Counts")
return
crc8(b,key):
crc =0
ptr = 0

for j in range(len(b),0,-1):
for k in range(8):
i =128 / (2**k)
if ((crc & 0x80) != 0):
crc crc * 2
crc crc A key
else:
crc = crc * 2
if ((b[ptr] & i) !'= 0):
crc = crc A key
ptr = ptr + 1
return crc
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# Start of Main Script

HHHBH AR H AR HRBH AR H AR H AR ARRHRH AR AR AR AR

####H# SR ##E Direct Command Examples ################

#write Alarm Enable to O0x0060 - FULLSCAN, ADSCAN

I2C_Write(I2C_ADDR, 0x66, [0x60, 0x00])

#Read voltage on Cell #1

result = I2C_Read(I2C_ADDR, 0x14, 2)

print ("cell 1 = ", (result[1]%256 + result[0]), " mv'")

#Read Internal Temperature

result = I2C_Read(I2C_ADDR, 0x28, 2)

print ("Internal Temp = ", ((result[1]*256 + result[0])), "degrees C")
#Read CC2 Current Measurement

result = I2C_Read(I2C_ADDR, 0x3A, 2)

print ("cc2", (result[1]*256 + result[0]), " mA")

#i##HH SR A#E Subcommand Examples ##########H##EHH

## Command-only Subcomands ##

#Read Device Number

b = DataRAM_Read(0x0001,6)

print ("Device_Number = " '{0:04x}'.format(b[1]*256+b[0]))
#FET_ENABLE

I2C_Write(I2C_ADDR, Ox3E, [0x22, 0x00])

#Cel1l Balance Write Command - starts balancing on specified cells when written
DataRAM_Write(0x0083, [0x02])

#Cel1l Balance Read Command - read which cells are being balanced

b = DataRAM_Read(0x0083,1)

print ("cell Balancing = 0x" '{0:02x}'.format(b[0]))

#RESET - returns device to default settings

I2C_Write(I2C_ADDR, O0x3E, [0x12, 0x00])

sleep(2)

# Read 'Enabled Protections A' RAM register 0x9024

b = DataRAM_Read(0x9024,1)

print ("Enabled Protections A = 0x" '{0:02x}'.format(b[0]))

#Set CONFIG_UPDATE Mode (RAM registers can be written while in
#CONFIG_UPDATE mode and will take effect after exiting CONFIG_UPDATE mode
I2C_Write(I2C_ADDR, O0x3E, [0x90, 0x00])

#wWrite to 'Enabled Protections A' RAM register to enable CUV protection
DataRAM_Write(0x9024, [OxE1l])

#write to 'vCell Mode' RAM register to configure for a 9-cell battery
DataRAM_Write(0x901B, [0x04])

#Exit CONFIG_UPDATE Mode

I2C_Write(I2C_ADDR, O0x3E, [0x92, 0x00])

# CRC8 Example cCalculation

Testvalue = [0x10, Ox14, Ox11l, 0x68]

crckey = 0x107

check = Oxff & crc8(Testvalue,crckey)

print "crc8 check = 0x" '{0:02x}'.format(check)

ReadAl1cellvoltages()

7£ BQ76905 PEAtifE iz 7785 Python BIA 4 an k.

('cell 1 =", 3089, ' mv')

('"Internal Temp = ', 29, 'degrees C')
('cc2', 45, ' 'mA")

Device_Number = 7605

Cell Balancing = 0x02

Enabled Protections A = OxAl

crc8 check = 0x33

('cell', 1, ' ="', 3089, ' mv')

('cell', 2, ' ="', 3082, ' mv')

('cell', 3, " =", 3093, ' mv')

('cell', 4, " ="', 3089, ' mv")

('cell', 5, " =", 3089, ' mv')

('stack voltage = ', 15471, ' mv')

REG18 voltage = 19153 ADC Counts

('vss voltage = ', 3, ' ADC Counts')
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