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ABSOLUTE MAXIMUM RATINGS
over operating free-air temperature range unless otherwise noted(1)

bq26501 UNIT

Supply voltage range, VCC (all with respect to VSS) −0.3 to 7.0

Input voltage range at SRP, SRN, RBI, and BAT  (all with respect to VSS) −0.3 to VCC + 0.3 V
V

Input voltage
HDQ, GPIO  (with respect to VSS) −0.3 to 7.0

V

Input voltage
GPIO  (with respect to VSS) during EEPROM programming only −0.3 to 22.0

Output sink current at GPIO, HDQ 5 mA

Operating free-air temperature range, TA −20 to 70

Storage temperature range, Tstg 65°C to 150°C
°C

Junction temperature range, TJ −40°C to 125°C
°C

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 300
(1) Stresses beyond those listed under ”absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only,

and functional operation of the device at these or any other conditions beyond those indicated under ”recommended operating conditions” is
not implied. Exposure to Absolute Maximum Rated conditions for extended periods may affect device reliability

RECOMMENDED OPERATING CONDITIONS
MIN NOM MAX UNIT

Supply voltage, VCC 2.6 4.5 V

Operating free-air temperature, TJ −20 70 °C

Input voltage range at SRP and SRN, (with respect to VSS) −100 100 mV

ELECTRICAL CHARACTERISTICS 
TJ = −20°C to 70°C, TJ = TA,  2.6 V ≤ VCC ≤ 4.5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

INPUT CURRENTS

ICC(ACT) Active current VCC >  VCC(min) 60 90

ICC(SLP) Sleep current 1.2 2.5
A

ICC(SHP) Ship current 0.9 1.7
µA

ICC(POR) Hibernate current 0 V < VCC < V(POR) 0.6 1.5

RBI current RBI pin only, VCC < V(POR) 20 nA

V(POR) POR threshold 2.05 2.55 V

POR threshold hysteresis 100 mV

Input impedance on BAT pin 10
MΩ

Input impedance on SRP, SRN pins 10
MΩ

VOLTAGE MEASUREMENT

Measurement range VCC =  VI(BAT) 2.6 4.5 V

Reported voltage resolution 1
mV

Reported accuracy −20 20
mV

Voltage update time 2 s

TEMPERATURE MEASUREMENT

Reported temperature resolution 0.25
°K

Reported temperature accuracy −3 3
°K

Temperature update time 2 s



�������
 

�

 

SLUS586B − OCTOBER 2003 − REVISED MARCH 2004

3www.ti.com

ELECTRICAL CHARACTERISTICS(continued)TJ = −20°C to
70°C, TJ = TA,

  2.6 V � V

C C  �

 4 5 V (unless otherwise noted)PARAMETER

TEST CONDITIONS MINTYPMAXUNITCAPACITY MEASUREMENT Voltage-to-frequency converter offset 15µVVoltage-to-frequency converter gain 3µVHVoltage-to-frequency converter gainvariabilty

(3)

0°C ≤  T

A

 

≤ 50°C

2%Voltage-to-frequency input (V

SRP � VSRN)

�100100µVEEPROM PROGRAMMING (V C C  

� 3.0 V, 20°C ≤ T

A

 

≤ 35°C)(1)

t

RISE

Programming voltage rise time 1t

P R O G

Programming voltage high time V

P R O G  = 21 V

20100mst

FALL

Programming voltage fall time 1msV

P R O G

Programming voltage Applied to GPIO pin 2022VI

P R O G

EEPROM programming current Current into GPIO pin 3mAIO PORT (GPIO) AND SERIAL INTERFACE (HDQ) V

IH

High-level input voltage 149V

IL

Low-level input voltage 0.7VV

O L

GPIO low-level output voltage I

O L = 30.3 mA

0.4VV

O L

HDQ low-level output voltage I

O L = 32 mA

0.4I

H D Q P D

HDQ internal pull-down current 4.5µASTANDARD SERIAL COMMUNICATION (HDQ) TIMING

(2)

t

(B)

Break timing 190t

( B R )

Break recovery time 40t

( C Y C H )

Host bit window timing 190t

(HW1)

Host sends 1 time 0.550t

(HW0)

Host sends 0 time 86145µst

(RSPS)

bq265010to host response tiµe 190320µst

( C Y C D )

bq265010bit window tiµing 190260t

(DΩ1)

bq265010sends 1 tiµe 3250t

(DΩ0)

bq265010sends 0 tiµe 80145(1)

Maxiµuµ nuµber of prograµµing cycles on the EEPROM is 10 and data8retention tiµe is 10 years at T

A

= 8 5° C (2)

See Figure 1.

(3)

Not a production tested paraµeter.The following tiµing diagraµs describe break and break recovery tiµing (a), host transµitted bit tiµing (b),bq265010transµitted bit tiµing (c), and bq265010to host response tiµing (d).
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UDG−03.86

(a)(b)

(c)

(d)

Break7−Bit Address

R/W

8−Bit Data t

( B )

t (BR)1 − b i t t (HW1) t (DW1) t (HW0) t (DW0) t

( C Y C H )

t

( C Y C D )

t (RSPS)Figure 1. HDQ Bit Timing DiagramsPIN ASSIGNMENTST E R M I N A L I / OD E S C R I P T I O N N A M EN O .I / OD E S C R I P T I O NB AT 5I

Battery voltage sense input

G P I O8 I / O

General-purpose input/output port

H D Q4I / O

Single-wire HDQ serial interface

R B I
1I

Register back-up input

S R N6I

Current sense input (negative)

S R P
7I

Current sense input (positive)

V C C2I

V C C  supply input

V S S3I

Ground input

1
2
3
4

8
7
6
5 R B I

V C C
V S S

H D Q

G P I O
S R P
S R N
B A T PW PACKAGE (TOP VIEW)
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APPLICATION INFORMATION

FUNCTIONAL DESCRIPTION

The bq26501 determines battery capacity by monitoring the amount of charge input to or removed from a Li-Ion
or Li-Pol battery. The bq26501 measures discharge and charge currents, monitors the battery for low voltage
thresholds, and compensates for temperature and self-discharge rate. Current is measured across a small
value series resistor between the negative terminal of the battery and the pack ground (see RS in Figure 2).
Available capacity is reported with a resolution of 0.003/RS(mAh). Time-to-empty (TTE) reporting in minutes
at host-provided at-rate currents allow the requirements for host based calculations to be greatly reduced or
eliminated; reading a single register pair provides useful and meaningful information to the application’s end
user.

Figure 2 shows a typical application circuit. Differential sense of the voltage across the current sense resistor,
RS, improves device performance, leading to an improvement in reported time-to-empty accuracy. In the typical
application, the GPIO pin can be used as a general-purpose programmable I/O port. An internal pull-down on
the HDQ line ensures that the device detects a logic “0” on the HDQ line and automatically enters the low power
sleep mode when the system power is switched off or the pack is removed. A 100-kΩ pull-up to VCC can be
added to the HDQ line to disable this feature. The bq26501 can operate directly from a single Li-Ion or Li-Pol
cell.

Measurements

As shown in the Figure 3, the bq26501 uses a fully differential, dynamically balanced voltage-to-frequency
converter (VFC) for charge and discharge counting and an analog-to-digital converter (ADC) for battery voltage
and temperature measurement. Both VFC and ADC are automatically compensated for offset. No user
calibration or compensation is required.

Charge and Discharge Counting

The bq26501 uses a voltage-to-frequency converter (VFC) to perform a continuous integration of the voltage
waveform across a small value sense resistor in the negative lead of the battery, as shown in Figure 2. The
integration of the voltage across the sense resistor is the charge added or removed from the battery. Since the
VFC directly integrates the waveform, the shape of the current waveform through the sense resistor has no
effect on the measurement accuracy. The low-pass filter that feeds the sense resistor voltage to the bq26501
SRP and SRN inputs serves to filter out system noise and does not affect the measurement accuracy, since
the low-pass filter does not change the integrated value of the waveform.

Offset Calibration

The offset voltage of the VFC measurement must be very low to be able to measure small signal levels
accurately. The bq26501 provides an auto-compensation feature to cancel the internal voltage offset error
across SRP and SRN for maximum charge measurement accuracy.

NOTE:NO CALIBRATION IS REQUIRED . See the Layout Considerations section for details on
minimizing PCB induced offset across the SRP and SRN pins.
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A P P L I C A T I O N  I N F O R M A T I O N G a s  G a u g e  O p e r a t i o n

F i g u r e  4  i l l u s t r a t e s  a n  o p e r a t i o n a l  o v e r v i e w  o f  t h e  g a s  g a u g e  f u n c t i o n .

T e m p e r a t u r e C o m p e n s a t i o n L a s t  M e a s u r e d D i s c h a r g e  ( L M D ) N o m i n a l  A v a i l a b l e C h a r g e  ( N A C ) Q u a l i f i e d T r a n s f e r L e a r n i n g  C o u n t R e g i s t e r  ( L C R ) T e m p e r a t u r e ,   V o l t a g e , A v e r a g e  C u r r e n t ,

O t h e r  D a t a

H D Q  I n t e r f a c e

C o m p e n s a t e d

A v a i l a b l e  C h a r g e

+ + + _ _ _I N P U T S C O M P U T A T I O N S

O U T P U T S

R a t e  a n d

TemperatureCompensation

C h a r g e  C u r r e n t D i s c h a r g e  C u r r e n t S e l f - D i s c h a r g e  T i m e r UDG−03042F i g u r e  4 .  O p e r a t i o n a l  O v e r v i e w The bq265 17measures the capacity of the battery during actual use conditions and updates the last measureddischarge (LMD)0register with the 

l a t e s t  m e a s u r e d  v a l u e .  T h e  b q 2 6 5  1 7 r e t a i n s  t h e  l e a r n e d  L M D  v a l u e  u n l e s s a  f u l l 7 r e s e t  o c c u r s .  B y  m e a s u r i n g  t h e  c a p a c i t y  t h a t  t h e  b a t t e r y  d e l i v e r s  a s  i t  i s  d i s c h a r g e d  f r o m  f u l l 7 t o  t h e  E D V 1

threshold 

w i t h o u t  a n y  d i s q u a l i f y i n g  e v e n t s ,  t h e  b q 2 6 5  1 7 l e a r n s  t h e  c a p a c i t y  o f  t h e  b a t t e r y .   D u r i n g  n o r m a l  u s e conditions, 

the bq265 17should learn a new capacity only after a full7discharge. Learning cycles are disqualifiedby several abnormal conditions (see list at end of section). In the event that a learning cycle occurs with a

significant r e d u c t i o n  i n  l e a r n e d  c a p a c i t y ,  t h e  n e w  L M D  v a l u e  i s  r e s t r i c t e d  t o  a  m a x i m u m  L M D  r e d u c t i o n  d u r i n g any single learning discharge of LMD/8. The capacity inaccurate (CI)0bit in FLAGS is cleared after the first

learning cycle. This bit remains cleared unless a full7reset occurs.

The battery-full7condition is defined as nominal available capacity (NAC)0= LMD. The valid discharge flag (VDQ)in the FLAGS register is set when this condition occurs and remains set until the learning discharge cycle

completes or an event occurs that disqualifies the learning cycle.

The learning discharge cycle completes when the battery is discharged to the condition where VOLT ≤ EDV1threshold. The EDV1 threshold should be set at a voltage that guarantees at least 8125% of battery capacity

below 

that threshold. The EDVF threshold should be set at a voltage that the system sees as the zero capacityb a t t e r y  v o l t a g e .

The bq265 17does not learn the capacity between EDV1 and EDVF thresholds, but assumes that the capacityis 8125% of LMD, so care should be taken to set EDV1 based on the characteristics of the battery. The measuredLMD value is determined by measuring the capacity delivered from the battery from NAC=LMD until

VOLT≤EDV1, plus LMD/567to account for the 8125% capacity remaining below the EDV1 threshold.
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APPLICATION INFORMATION

VDQ is cleared and a capacity learning cycle is disqualified by any of the following conditions:

1. Cold temperature: Temperature less than or equal to the TOFF value programmed in the TCOMP register
when the EDV1 threshold voltage is reached.

2. Light load: Average current is less than or equal to 2 times the initial standby load (ISLC) when the EDV1
threshold voltage is reached.

3. Fast voltage drop:  VOLT ≤  (EDV1 − 256 mV) when EDV1 is set.

4. Excessive charging: Cumulative charge added is greater than 255 mAh during a learning discharge cycle
(alternating discharge-charge-discharge before EDV1 is set).

5. Reset: VDQ is cleared on reset.

6. Excessive self-discharge: NAC reduction from self−discharge estimate exceeds 12.48%.

7. Self-discharge at termination of learning cycle. If self-discharge estimate reduces NAC until  NAC ≤ LMD/16.
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APPLICATION INFORMATIONREGISTER DESCRIPTIONScommand set in the MODE register performs when the host writes data 0xA9 to the control register.  Thewriting any value other Mode Register (MODE) − Address 0x01BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 GPIEN GPSTAT WRTNAC DONE PRST GPIEN othcleared0on alla 0Tw
s.f9315 5l58361l44l.791i -0139730.5015 Tm
(568.171l44l.791i -0139730.5015 Tm
(l58361l44l.791i410.5703409l01397 -14.179315 58 560340369l48321392397 r re
f
361370GPIEN)T387429i -0139730.5015 Tm
(GPIEN)T387429i68.36887 -14.173 re
f
3613701l183l91481373 r748139247-137700TD
Parhaala 0Tw
2lTcothcommand5reques
sla fulla 0Tw
, except)8hat -131re
,lLMD,8lnd5t131CIhbit(on FLAGS should)not7931087 -99at  574f583l9Devif583015Twr(bea 0Thore )88l-13irlin haal1
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A P P L I C A T I O N  I N F O R M A T I O N At Rate Registers (ARH/ARL) − Address 0x02/0x03

d e v i c e  u s e s  t h i s  v a l u e  t o  p r e d i c t  t h e  t i m e - t o - e m p t y  a t  a n y  d e s i r e d  c u r r e n t .  T h e  c u r r e n t  v a l u e  w r i t t e n  i n t o  t h i s

r e g i s t e r  p a i r  i s  a l w a y s  a s s u m e d  t o  b e  a  d i s c h a r g e  c u r r e n t .  T h e  v a l u e  w r i t t e n  t o  A R  s h o u l d  b e  t h e  p r e d i c t e d

v o l t a g e  a c r o s s  t h e  s e n s e  r e s i s t o r  e x p r e s s e d  i n  u n i t s  o f  3  register is also used during pack manufacturing to 

input a nominal available charge (NAC) value to set the

At Rate Time to Empty Registers (ARTTEL/ARTTEH) − Address 0x04/0x05

P r e d i c t e d  t i m e - t o - e m p t y,  i n  m i n u t e s ,  a t  u s e r  e n t e r e d  d i s c h a r g e  r a t e .  T h e  d i s c h a r g e  c u r r e n t  u s e d  i n  t h e

calculation u s e d  m a y  b e  l a r g e r  o r  s m a l l e r  t h a n  C A C T.  I t  i s  c o m p u t e d  u s i n g  t h e  s a m e  f o r m u l a s  a s  C A C T,  e x c e p t  t h e

d i s c h a r g e  c o m p e n s a t i o n  i s  c o m p u t e d  u s i n g  A R ,  i n s t e a d  o f  a v e r a g e  d i s c h a r g e  c u r r e n t  ( A I ) ,  f o r  t h e  d i s c h a r g e

r a t e .  T h e  e q u a t i o n  u s e d  t o  p r e d i c t  a t  r a t e  t i m e - t o - e m p t y  i s :

The TEMPH and the TEMPL registers contain the reported die temperature. The temperature is expressed in

u n i t s  o f  0  1 5 K per count and updated every 2 seconds. The equation to calculate reported pack temperaturei s :
T

Reported Battery Voltage Registers (VOLTL/VOLTH) − Address 0x08/0x09

The VOLTH and the VOLTL low-byte registers contain the reported battery voltage measured on the BAT pin.

Voltage is expressed in mV and is updated every two seconds. Reported voltage cannot exceed 5000 mV. The
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A P P L I C A T I O N  I N F O R M A T I O N Status Flag Register (FLAGS) − Address 0x0ABIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 C H G SN O A C TI M I NC IR S V DV D QE D V 1E D V FPOR STATUS00010000M O D E R E G I S T E RD E S C R I P T I O NC H G S

activity. This bit should be7read when the host system7reads the average current register pair to determine the

sign of the average current magnitude. This bit is cleared to “0” on all resets.

set in EEPROM and that the battery voltage is greater than or equal to the value selected by the QV0 and QV1 ing all calculations on design values programmed into EEPROM. This bit will be set on a full reset and will only be
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APPLICATION INFORMATION

Reserved Registers

The addresses 0x14 – 0x6D and addresses 0x6F – 0x75 are reserved and cannot be written by the host.

EEPROM Enable Register (EE_EN) – Address 0x6E

Register used to enable host writes to EEPROM data locations (addresses 0x76 – 0x7F). Host must write data
0xDD to this register to enable EEPROM programming. See the Programming the EEPROM section for further
information on programming the EEPROM bytes.

EEPROM Data Registers (EE_DATA) – Address 0x76 – 0x7F

The EEPROM data registers contain information vital to the performance of the device. These registers are to
be programmed during pack manufacturing to allow flexibility in the design values of the battery to be monitored.
The EEPROM data registers are listed in Table 2. Detailed descriptions of what should be programmed follows.
See Programming the EEPROM for detailed information on writing the values to EEPROM.

Table 2. bq26501 EEPROM Memory Map

ADDRESS NAME FUNCTION

0x7F TCOMP Temperature compensation constants, OR, ID#1

0x7E DCOMP Discharge rate compensation constants, OR, ID#2

0x7D ID3 ID#3

0x7C PKCFG Pack configuration values

0x7B TAPER Charge termination taper current

0x7A DMFSD Digital magnitude filter and self-discharge rate constants

0x79 ISLC Initial standby load current

0x78 SEDV1 Scaled EDV1 threshold

0x77 SEDVF Scaled EDVF threshold

0x76 ILMD Initial last measured discharge high byte
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A P P L I C A T I O N  I N F O R M A T I O N Initial Last Measured Discharge High Byte (ILMD) – Address 0x76This register contains the scaled design capacity of the battery to be monitored. The equation to calculate thein i t i a l  LMD is :

R S

) ( 3�

where RS

This value is used as the 

high byte for the initialL M D  v a l u e s .  T h e  i n i t i a l  l o w  b y t e  v a l u e  i s  “

” . T h i s  r e g i s t e r  c o n t a i n s  t h e  s c a l e d  v a l u e  o f  t h e  t h r e s h o l d  f o r  z e r o  b a t t e r y  c a p a c i t y.  To  c a l c u l a t e  t h e  v a l u e  t o p r o g r a m ,  u s e  t h e  f o l l o w i n g  e q u a t i o n :

SEDVF

�

T h i s  r e g i s t e r  c o n t a i n s  t h e  s c a l e d  v a l u e  o f  t h e  v o l t a g e  w h e n  t h e  b a t t e r y  h a s  8 . 
 5 %  r e m a i n i n g  c a p a c i t y.  W h e n the battery reaches this threshold during a valid discharge, the device learns the full battery capacity, includingt h e  r e m a i n i n g  8 . 
 5 % .  To  c a l c u l a t e  t h e  v a l u e  t o  p r o g r a m ,  u s e  t h e  f o l l o w i n g  e q u a t i o n :

�

i f  a v e r a g e  c u r r e n t  i s  l e s s  t h a n  o r  e q u a l  t o  t w o  t i m e s  t h e  i n i t i a l  s t a n d b y  l o a d  w h e n  t h e  E D V 1  t h r e s h o l d  v o l t a g e

i s  r e a c h e d .  T h e  e q u a t i o n  f o r  p r o g r a m m i n g  t h i s  v a l u e  i s :

R S

)
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APPLICATION INFORMATION

Digital Magnitude Filter and Self-Discharge Values (DMFSD) – Address 0x7A

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

NAME DMF[3] DMF[2] DMF[1] DMF[0] SD[3] SD[2] SD[1] SD[0]

MODE

REGISTER
DESCRIPTION

DMF[3]
Sets the digital magnitude filter (DMF) threshold. See Digital Magnitude Filter section for more information on the

DMF[2]
Sets the digital magnitude filter (DMF) threshold. See Digital Magnitude Filter section for more information on the
function of the DMF. The value to be programmed is:

DMF[1]
function of the DMF. The value to be programmed is:

DMF[0] DMF[3 : 0] �
Design Threshold

6
, �V

SD[3]
Sets the self-discharge rate %/day value at 25°C. NAC is reduced with an estimated self-discharge correction to
adjust for the expected self-discharge of the battery. This estimation is only performed when the battery is not
being charged. The rate programmed in EEPROM for DMFSD determines the self-discharge when 20°C
≤ TEMP < 30°C.  The self-discharge estimation is doubled for each 10°C decade hotter than the 20°C−30°C

SD[2]

≤ TEMP < 30°C.  The self-discharge estimation is doubled for each 10°C decade hotter than the 20°C−30°C
decade, up to a maximum of 16 times the programmed rate for TEMP ≥ 60°C and is halved for each 10°C
decade colder than the 20°C−30°C decade, down to a minimum of one-quarter the programmed rate for TEMP <
0°C. The self-discharge estimation is performed by reducing NAC by NAC/512 at a time interval that achieves
the desired estimation. If DMFSD is programmed with 12 decimal, the self-discharge rate is 0.195% per day in

SD[1]

the desired estimation. If DMFSD is programmed with 12 decimal, the self-discharge rate is 0.195% per day in
the 20°C−30°C decade. This is accomplished by reducing NAC by NAC/512 (100/512 = 0.195%) a single time
every 24 hours. If temperature rises by 10°C, the 0.195% NAC reduction is made every 12 hours. The value to
be programmed is:

SD[0] ,  %/daySD[3 : 0] � 2.34
Design SD

Taper Current (TAPER) − Address 0x7B

This register contains the scaled end equipment design charge taper current. This value, in addition to battery
voltage, is used to determine when the battery has reached a full charge state. The equation for programming
this value is:

TAPER �

ITAPER (mA) � RS (m�)

192 (�V)

where RS is the value of the sense resistor used in the system.

(8)
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A P P L I C A T I O N  I N F O R M A T I O N Pack Configuration (PKCFG) − Address 0x7C

BIT 7

BIT 6BIT 5

BIT 4 BIT 3BIT 2BIT 1BIT 0

GPIEN QV1 QV0RSVD RSVD RSVD
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APPLICATION INFORMATION

Identification Byte #3 (ID3) − Address 0x7D

This register may be programmed to any desired value.The contents do not affect the operation of the bq26501.

Discharge Rate Compensation Constants (DCOMP) or ID2 − Address 0x7E

This register is used to set the compensation coefficients for discharge rate. These coefficients are applied to
the nominal available charge (NAC) to more accurately predict capacity at high discharge rates.

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

NAME DCGN[5] DCGN[4] DCGN[3] DCGN[2] DCGN[1] DCGN[0] DCOFF[1] DCOFF[0]

MODE

REGISTER
DESCRIPTION

DCGN[5]

DCGN[4] Discharge rate compensation gain. Used to set the slope of the discharge capacity compensation as a

DCGN[3]

Discharge rate compensation gain. Used to set the slope of the discharge capacity compensation as a
percentage of discharge current. The gain factor adjustment is in increments of 0.39% of discharge current in
excess of the DCOFF value. The equation for programming the value is:

DCGN[2]
excess of the DCOFF value. The equation for programming the value is:

DCGN[1] DCGN[5:0] = 2.56 × design discharge compensation gain %

DCGN[0]

DCGN[5:0] = 2.56  design discharge compensation gain %

DCOFF[1] These bits set the discharge threshold of compensating the nominal available charge for discharge rate. The

DCOFF[0]

These bits set the discharge threshold of compensating the nominal available charge for discharge rate. The
threshold is set as shown in Table 4.

Table 4. Discharge Rate Compensation Thresholds

DCOFF[1] DCOFF[0]
DCOFF

THRESHOLD

0 0 0

0 1 LMD/2

1 0 LMD/4

1 1 LMD/8

Discharge compensation, DCMP, is computed from these coefficients as follows:

DCMP �
DCGN � (AI � DCOFF)

256

where DCMP is restricted to ≥ 0. AI is the average discharge current. The CACD register then takes on the value:

CACD � NAC � (DCMP � DCMPADJ), if DCMP � DCMPADJ or

CACD � NAC, if DCMP � DCMPADJ

where DCMPADJ is the value of DCMP at a previous EDV1 detection. This allows the compensation for CACD
to adapt as the LMD value is learned.

If  PKCFG[1]=1, the device assumes a fixed value of 0x42 for DCOMP, giving a discharge rate compensation
gain of 6.25% with a compensation threshold of C/4. This frees the EEPROM location of 0x7E for a user-defined
identification byte, ID2.

(9)

(10)

(11)
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A P P L I C A T I O N  I N F O R M A T I O N

P O W E R  M O D E S

s p e c i a l  m o d e  n o t  i n c l u d e d  i n  t h e  

e x p l a n a t i o n s  o f  e a c h  m o d e  f o l l o w  t h e  d i a g r a m .

YESNONOYESNOYESYESNOYESYESYESNONO NOV

R s b e l o w  D M Fthreshold?

H D Q  p u l l e d

high?
H D Q  p u l l e d

high?

S l e e p  M o d e

D e v i c e  e n t e r s

a c t i v e  m o d e  f o r

1 6 . s e c o n d s

4  h o u r  w a k e ?

H D Q  l o w  f o r 1 6 . s e c o n d s ?

S h i p  M o d e

A c t i v e  M o d e

S h i p  E n a b l e d ?

1 s t ,  4 t h ,  7 t h ,  e t c .

wakeup?F i g u r e  5 .  P o w e r  M o d e  F l o w  C h a r t
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A P P L I C A T I O N  I N F O R M A T I O N H i b e r n a t e  M o d e
The device enters hibernate mode when V drops below V(POR)the RBI pin. VCC must b e  r a i s e d  a b o v e  V ( POR)  i n  o r d e r  t o  exit the hibernate mode. This mode retains RAMintegrity and allows retention of remaining capacity, learned LMD, and the CI flag.PROGRAMMING THE EEPROMThe bq266016has5.0 bytes of EEPROM that are used for firmware control and application data (see the 

D e s c r i p t i o n s

d u r i n g  p a c k  m a n u f a c t u r i n g ,  a s  a 21-V pulse is needed on the GPIO pin. The programming mode must be

e n a b l e d  

0 x 7 F ?

Host reads dataaddress to be programmed
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A P P L I C A T I O N  I N F O R M A T I O N
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APPLICATION INFORMATION

Command Byte

The command byte of the bq26501 consists of eight contiguous valid command bits. The command byte
contains two fields: W/R command and address. The command byte values are shown in the following table:

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

NAME W/R AD6 AD5 AD4 AD3 AD2 AD1 AD0

MODEREGISTER461 -0.397 re
58306.19F4 1 Tf2f
5 -19.15 617.21658306.196850226.063 617.216 45.638 -0.39com386 56855re
622 6DESCRIP
2.3981 -0.358397
58306.19F4 1 Tf2f
5 -19.15 5685177
58306.19F4 1 Tf2f
5 -19.15 358397
58306.1941055r re
f
179.15 617.216 45.581 -0.39-0.397 r533Tc
0.1439 45.581 -0.617.216559411 lF4 1 Tf30793169.15 617.216559411 l6850226.063 617.216 45.638 -0. co.87 -54fl8.74.397 re
f
73.43988 6indicat9.4whef
Br
f
BT
89.688 631.s i.4617.ad or writBT
89.688. A “1”6indicat9.4a writBT
89.6880.39581 value247re shown in93.439that
f
BT
/F4 1 Tf
contaid an-0.3ul8 6e writtee
fo
f
BTregc
0Br
speci
ET8 63
f
BT -14.17j
ET
8-1.1962 
89.688 631.,581 value240re shown i2nd by(whilBT  “0”6indicat9.4that
f
BT
89.688 i.4617.ad. On4617.ad 
89.688,1962 TD
-0.00outputs
f
BTreq89.te9581 value247re shown in73.439regc
0Br
ing enan-0peci
ET8 63
f
BT -14.17j
ET
8-portion-1.1962 
89.688  of .981 -0.358397
559411 lF4 1 Tf30793169.15 5685177
559411 lF4 1 Tf30793169.15 358397
559411 l41055r re
f
179.15 61781 -0.39-0.397 r504.663188 603.439AD[6]581 -0.617.21651com44.F4 1 Tf
8 45179.15 617.21651com44.6850226.063 617.216358397
51com44.F4 1 Tf
8 45179.15 5685177
51com44.F4 1 Tf
8 45179.15 358397
51com44.41055r re
f
179.15 61781 -0.39-0.397 r490.263188 69AD[5]581 -0.617.2165007934.F4 1 Tf
8 45179.15 617.2165007934.6850226.063 617.216358397
5007934.F4 1 Tf
8 45179.15 5685177
5007934.F4 1 Tf
8 45179.15 61781 -0.39-0.397 r48 1863188 69AD[4]581 -0.617.216488.634.F4 1 Tf
8 45179.15 617.216488.634.6850226.063 617.216358397
488.634.F4 1 Tf
8 45179.15 5685177
488.634.F4 1 Tf
8 45179.15 61781 -0.39-0.397 r40.336188 69AD[3]581 -0.617.216472.13NAME)Tj
ET
8169.15 617.216472.13NA6850226.063 617.216 45.638 -0. co.87 -40.32536e 97 re
f
83.439T62 sevee
d an-labelT8 39 196rough 390
ing ain Tf
f
BT -14.17jportion-1.1962 regc
0Br
fo
6e acc.17e9581 -0.358397
472.13NAME



PACKAGING INFORMATION

Orderable Device Status (1) Package
Type

Package
Drawing

Pins Package
Qty

Eco Plan (2) Lead/Ball Finish MSL Peak Temp (3)

BQ26501PW ACTIVE TSSOP PW 8 100 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ26501PWG4 ACTIVE TSSOP PW 8 100 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ26501PWR ACTIVE TSSOP PW 8 2000 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ26501PWRG4 ACTIVE TSSOP PW 8 2000 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in
a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

(2) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements

http://www.ti.com/productcontent


TAPE AND REEL INFORMATION

*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

BQ26501PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

PACKAGE MATERIALS INFORMATION

www.ti.com 14-Jul-2012

Pack Materials-Page 1



*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

BQ26501PWR TSSOP PW 8 2000 367.0 367.0 35.0

PACKAGE MATERIALS INFORMATION

www.ti.com 14-Jul-2012

Pack Materials-Page 2





IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46C and to discontinue any product or service per JESD48B. Buyers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All
semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale supplied at the time
of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a specinj
25.5 cificallyto

http://www.ti.com/audio
http://www.ti.com/automotive
http://amplifier.ti.com
http://www.ti.com/communications
http://dataconverter.ti.com
http://www.ti.com/computers
http://www.dlp.com
http://www.ti.com/consumer-apps
http://dsp.ti.com
http://www.ti.com/energy
http://www.ti.com/clocks
http://www.ti.com/industrial
http://interface.ti.com
http://www.ti.com/medical
http://logic.ti.com
http://www.ti.com/security
http://power.ti.com
http://www.ti.com/space-avionics-defense
http://microcontroller.ti.com
http://www.ti.com/video
http://www.ti-rfid.com
http://www.ti.com/omap
http://e2e.ti.com
http://www.ti.com/wirelessconnectivity



