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� Multifunction Monitoring IC Designed to
Work With an Intelligent Host Controller:
–  Provides Accurate State of Charge

Information for Rechargeable Batteries
–  Enhances Power and Charge

Management in the System

� Supply Operation Down to 2.4 V; Ideal for
Single-Cell Li-Ion or Li-Pol Applications

� Communicates Over Single-Wire SDQ
Serial Interface

� Resolves Signals Down to 3.05 µVh

� High-Accuracy Coulometric Charge and
Discharge Current Integration

� Differential Current Sense Input

� Automatic and Continuous Offset
Calibration and Compensation

� 32 Bytes of General-Purpose RAM, 224
Bytes of FLASH, and 8 Bytes of Secure ID
ROM

� Internal Temperature Sensor With 0.25°K
Resolution Eliminates the Need for an
External Thermistor

� Programmable Digital Output Port

� Battery-Pack Removal Detection Input
Places the IC in the Sleep Mode When
System Is Not Present

� High-Accuracy Internal Timebase
Eliminates External Crystal Oscillator

� Low Power Consumption:
–  Operating: 40 µA
–  Sleep: 1.5 µA

     

description

The bq2023 is an advanced battery monitoring IC
that accurately measures the charge and dis-
charge currents in rechargeable battery packs.
Intended for pack integration, the bq2023
contains all the necessary functions to form the
basis for an accurate battery gas gauge in cellular
phones, PDAs, or other portable products.

Gas gauging is accomplished by coulomb counting (i.e., measuring the charge input to and subsequently
removed from the battery). The bq2023 achieves that by measuring the differential voltage drop across a
low-value series sense resistor between the negative terminal of the battery and the battery-pack negative
contact. An internal voltage-to-frequency converter (VFC) converts this voltage into charge and discharge
counts. The VFC is capable of resolving signals down to 3.05 µV.  By using the accumulated counts in the
charge, discharge, and self-discharge registers, an intelligent host controller can determine battery
state-of-charge information. To improve accuracy, the bq2023 continuously measures and compensates offset
errors in the VFC.

The bq2023 works with the host controller in the portable system to implement the battery management system.
The host controller interprets the bq2023 data and communicates meaningful battery data to the end-user or
power-management system. The SDQ single-wire bus architecture allows multiple bq2023s to exist on the
same communications node simultaneously.

The bq2023 provides 224 bytes of flash memory, 8-bytes of secure ID ROM, and 32 bytes of RAM. The
nonvolatile memory maintains formatted battery monitor information, identification codes, warranty information,
or other critical battery parameters while the battery is temporarily shorted or deeply discharged.

AVAILABLE OPTIONS

PACKAGED DEVICE

TA 8-LEAD TSSOP
(PW)

–20°C to 70°C bq2023PW
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

SDQ is a trademark of Texas Instruments.
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P O S T  O F F I C E  B O X  6 5 5 3 0 3 .•

 DALLAS, TEXAS 75215f u n c t i o n a l  b l o c k  d i a g r a m

3  5 X  8 4 R A MI D  R O MCharge/

Discharge,

Counters-

Timers,

a n d  Te m p e r a t u r e Registers

SDQ
SRN

VFC
SerialI n t e r f a c e  w i t h

CRC

GenerationController7  –  3  5 X  8

P a g e s  o f  F l a s h

ADCSTATTemp

Sense

RBI

POR CIRCUIT

BIAS

PDET

SRP
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detailed description
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electrical characteristics over recommended operating free-air temperature range and supply
voltage (unless otherwise noted)

dc
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VOL Digital output low SDQ and STAT pin IOL = 1 mA 0.4 V

IOL Digital output low sink current on SDQ pin 1 mA

VIL Digital input low SDQ pin 0.7 V

VIH Digital input high SDQ pin 1.7 V

VIH(PDETH) Digital input high PDET pin VCC–0.1 VCC+0.3 V

RSR SR input impedance 0.1 V < (VSRP,VSRN) < VCC 10 MΩ

ac
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

td(POR) Power on reset delay Delay required to attempt communication after VCC > 2.4 V 500 ms
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timing requirements (continued)

t(LOW0)

t(SLOT)

V(PU)
VIHmin

VILmax

t(REC)

Figure 2. SDQ Write Bit-ZERO Timing Diagram

t(LOWR)

t(RDV)

V(PU)
VIHmin

VILmax

t(REC)

15 µS

t(SLOT)

Figure 3. SDQ Read Bit-One Timing Diagram

t(LOWR)

t(RDV)

VPU

µS
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TYPICAL CHARACTERISTICS

TA – Free-Air Temperature – °C
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Figure 6

APPLICATION INFORMATION

STAT

RBI
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SDQ
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P O S T  O F F I C E  B O X  6 5 5 3 0 3 9

•

 DALLAS, TEXAS 752 5A P P L I C A T I O N  I N F O R M A T I O N functional descriptionThe bq2023 measures the differential voltage drop across a low-value series sense resistor between the
negative terminal of the battery and the battery-pack ground contact. An internal VFC (voltage-to-frequency
c o n v e r t e r ) 9

converts this voltage into charge and discharge counts. The VFC is capable of resolving signals down
to .5859

µ

V. By using the accumulated counts in the charge, discharge, and self-discharge registers, an
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P O S T  O F F I C E  B O X  6 5 5 3 0 3 7 • DALLAS, TEXAS 75275A P P L I C A T I O N  I N F O R M A T I O N

functional description (continued)c u r r e n t  s e n s e  o f f s e t T h e  b q 2 0 2 3  a u t o m a t i c a l l y  s e l f - c a l i b r a t e s  a n d  c o m p e n s a t e s  f o r  c u r r e n t  o f f s e t .  T h e  s e l f - c a l i b r a t i o n  i s  p e r f o r m e d o n c e  e v e r y  h o u r . g a s  g a u g e  c o n t r o l  r e g i s t e r s T h e  h o s t  m a i n t a i n s  t h e  c h a r g e / d i s c h a r g e  a n d  s e l f - d i s c h a r g e  c o u n t  r e g i s t e r s  ( C C R ,  C T C ,  D C R ,  D T C ,  a n d  S C R ) . T o  f a c i l i t a t e  t h i s ,  t h e  b q 2 0 2 3  p r o v i d e s  t h e  C L R  r e g i s t e r  t o  c l e a r  a n  i n d i v i d u a l  c o u n t e r  o r  r e g i s t e r  p a i r .  T h e  h o s t

system clears a register by writing the corresponding register bit to 1. When the bq2023 completes the clear

a c t i o n ,  t h e  c o r r e s p o n d i n g  b i t  i n  t h e  C L R  r e g i s t e r  i s  a u t o m a t i c a l l y  r e s e t  t o  0 .  C l e a r i n g  t h e  D T C  o r  C T C  r e g i s t e r s

a l s o  c l e a r s  t h e  c o r r e s p o n d i n g  S T C  o r  S T D  b i t  i n  t h e  M O D E  r e g i s t e r . d e v i c e  t e m p e r a t u r e  m e a s u r e m e n t
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P O S T  O F F I C E  B O X  6 5 5 3 0 3 4

• DALLAS, TEXAS 75265A P P L I C A T I O N  I N F O R M A T I O N functional description (continued)memory

I D  R O M T h e  b q 2 0 2 3  h a s  6 4 6 b i t s  o f  I D  R O M  a s  s h o w n  i n  T a b l e  5 .  F o r t y - e i g h t 6 b i t s  o f  t h i s  d a t a  f i e l d  a n d  t h e  f a m i l y  c o d e

can be factory programmed with a unique and secure product serialization. Contact Texas Instruments for

details.

T a b l e  5 .  6 4 - B i t  I D  R O M

8 - B I T  C R C  C O D E

4 8 - B I T  S E R I A L  N U M B E R

8-BIT FAMILY CODE

MSB

LSB

MSB

LSB

MSB

LSB

flashT a b l e  6  s h o w s  t h e  m e m o r y  m a p  o f  t h e  2 2 4 5 x  8 - b i t  f l a s h  s e c t i o n  o f  t h e  b q 2 0 2 3 .  T h e  f l a s h  m e m o r y  i s  c o n f i g u r e d

i n t o  s e v e n  3 2 - b y t e  p a g e s .  T o  m o d i f y  t h e  f l a s h ,  d a t a  a r e  f i r s t  w r i t t e n  t o  t h e  c o m m u n i c a t i o n  b u f f e r  w i t h  t h e  w r i t e

d a t a - m e m o r y  c o m m a n d  a n d  t h e n  v e r i f i e d  b y 4 r e a d i n g  a n  8 - b i t  C R C  ( c y c l i c 4 r e d u n d a n c y  c h e c k )  f r o m  t h e  b q 2 0 2 3 that confirms proper receipt of the data. These are then programmed into flash by issuing the programming

verification code. For further details on reading and programming the flash, refer to the memory function

c o m m a n d s  s e c t i o n  o f  t h i s  d a t a  s h e e t . T a b l e  6 .  2 2 4 5 B y t e s  F l a s h  D a t a  M e m o r y  M a p

A D D R E S S  ( H E X )

PAGE

00C0–00DF

P a g e  6
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P O S T  O F F I C E  B O X  6 2 7 9 4 9 2 •

 DALLAS, TEXAS 72815

A P P L I C AT I O N  I N F O R M A T I O Nbq2023 Transmits Presence PulseYes

No

ROMCommandIssued?

From Reset Pulse Yes No

Read

ROMCommand?(33H)

No

MatchROMCommand?(55H)

No

Yes

SkipROMCommand?(CCH)

Yes
SearchROMCommand?(F0H)

bq2023 Transmits64.Bit ID ROMStarting With.Bit 0

n = 0

Yesbq2023 Receives.Bit n

ReceivedBit n =ID ROM.Bit n? Yes

n = 63?

Yes n = n + 1

n = 0

bq2023 Transmits.Bit n,Transmits.theComplement of.Bit n,

Then Receives.Bit n

ReceivedBit n =ID ROM.Bit n?

Yes n = 63? Yes ResetPulseReceived?n = n + 1

SelectedState

NoNoNoNo

YesNo

No

Figure 8. ROM Command Flow Chart
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• DALLAS, TEXAS 75265

APPLICATION INFORMATION

Yes

NoRead Memory
Page CRC Command? (C3H)

Selected
State

Selected
State

bq2023 Receives Low Byte
Address (LSB First) AD7 – AD0

Yes

No End of Data
Memory 32-BytePage?

bq2023 Calculates andTransmits CRC of WriteCommand and Address

Wait for ResetPulse

bq2023 Receives High Byte
Address (LSB First) AD15 – AD8

bq2023 Loads Address
Into Address Counter

bq2023 Transmits 1 Byte of
Data From Data MemoryPointed to by Address Counter

bq2023 Increments Address Counter

bq2023 Calculates andTransmits CRC Byte ofPreceding Page of Data

Yes

No End of DataMemory?

Figure 9. Read Memory and Generate PAGE CRC Command Flow
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P O S T  O F F I C E  B O X  6 5 5 3 0 3 6 • DALLAS, TEXAS 75265A P P L I C A T I O N  I N F O R M A T I O N r e a d  m e m o r y / f i e l d  C R C T h e  r e a d  m e m o r y / f i e l d  C R C  c o m m a n d  r e a d s  p a r t  o r  a l l  o f  t h e  2 7 1 6 m e m o r y  a d d r e s s e s  s h o w n  i n  t h e  r e g i s t e r  m a p w i t h  a n  8 - b i t  C R C  g e n e r a t e d  a t  t h e  e n d  o f  t h e  2 7 1 - b y t e  r e g i s t e r  m a p . The flowchart in figure 10 illustrates when the bq20231is in the selected state. The read memory/field CRCc o m m a n d ,  F 0 6 h e x ,  d i r e c t s  t h e  b q 2 0 2 3 1 t o  l o a d  t h e  n e x t  t w o  b y t e s ,  l o w  b y t e  a n d  h i g h  b y t e  o f  t h e  s t a r t i n g  a d d r e s s , i n t o  t h e  a d d r e s s  c o u n t e r .  I n d i v i d u a l  b y t e s  o f  a d d r e s s  a n d  d a t a  a r e  t r a n s m i t t e d  l e a s t  s i g n i f i c a n t  b i t  f i r s t .  A n  8 - b i tC R C  o f  t h e  c o m m a n d  b y t e  a n d  a d d r e s s  b y t e s  i s  c o m p u t e d  a n d  t r a n s m i t t e d  b y  t h e  b q 2 0 2 3 .  W h e n  t h e  b q 2 0 2 3d e t e c t s  a  s t a r t  f r a m e  f o r  r e a d  t i m e  s l o t s ,  i t  t r a n s m i t s  d a t a  f r o m  t h e  2 7 1 6 a v a i l a b l e  r e g i s t e r s  b y t e s  a s  p o i n t e d  t ob y  t h e  a d d r e s s  c o u n t e r .  A f t e r  e a c h  b y t e  o f  d a t a  i s  t r a n s m i t t e d ,  t h e  a d d r e s s  c o u n t e r 1 i s  i n c r e m e n t e d .  T h i s  p r o c e s srepeats until the end of the register map1is reached. At the end of the data field, the bq20231calculates andt r a n s m i t s  a n o t h e r  8 - b i t  C R C  o f  a l l  d a t a  b y t e s  r e a d  f r o m  t h e  i n i t i a l  s t a r t i n g  b y t e  t h r o u g h  t h e  l a s t  b y t e  o f  m e m o r y . T h e  r e a d  m e m o r y / f i e l d  C R C  c o m m a n d  s e q u e n c e  c a n  b e  t e r m i n a t e d  a t  a n y  p o i n t  b y  i s s u i n g  a  r e s e t  p u l s e . w r i t e  d a t a  m e m o r y The write data memory command programs the 2242bytes of flash and modifies RAM registers that can bewritten. Data are first written into a communication buffer. When programming flash, the contents of thecommunication buffer are ANDed with the contents of the flash memory field when the programming code isissued. Before programming, data in flash will appear as 1s. When writing to non-flash registers, the bq2023c o p i e s  d a t a  f r o m  t h e  c o m m u n i c a t i o n  b u f f e r  i n t o  t h e  b y t e  t o  b e  m o d i f i e d . The flowchart in Figure 11 illustrates that when the bq20231is in the selected state, the write data memoryc o m m a n d ,  0 F  h e x ,  d i r e c t s  t h e 6 b q 2 0 2 3 1 t o  l o a d  t h e  n e x t  t w o  b y t e s  ( l o w  b y t e  a n d  h i g h  b y t e  o f  t h e  s t a r t i n g  a d d r e s s ) i n t o  t h e  a d d r e s s  c o u n t e r .  E i g h t  b i t s  o f  d a t a  a r e  t r a n s m i t t e d  t o  t h e  b q 2 0 2 3 .  I n d i v i d u a l  b y t e s  o f  a d d r e s s  a n d  d a t aa r e  t r a n s m i t t e d  l e a s t  s i g n i f i c a n t  b i t  f i r s t .  T h e  b q 2 0 2 3 1 c a l c u l a t e s  a n d  t r a n s m i t s  a n  8 - b i t  C R C  b a s e d  o n  t h e  w r i t ed a t a  m e m o r y  c o m m a n d ,  a d d r e s s ,  a n d  d a t a .  T h e  h i g h e s t  s t a r t i n g  a d d r e s s  o f  t h e  b q 2 0 2 3 1 i s  1 0 F  h e x . After verifying the CRC, the host issues the programming code, 5A hex. Then the communication buffer isl o g i c a l l y  A N D e d  w i t h  t h e  c o n t e n t s  o f  t h e  f l a s h  b y t e  p o i n t e d  t o  b y  t h e  a d d r e s s  r e g i s t e r .NOTE:

I f  t h e  a d d r e s s  i s  g r e a t e r  t h a n  D F  o r  n o t  e q u a l  t o  1 0 1 6 h e x ,  n o  p r o g r a m m i n g  c o d e  i s  r e q u i r e d ,  b e c a u s e t h e  w r i t e  i s  t o  a  R A M  r e g i s t e r . T h e  d a t a  a r e  t h e n  t r a n s m i t t e d  b a c k  t o  t h e  h o s t  f r o m  f l a s h  t o  v e r i f y  t h a t  t h e  b y t e  w a s  c o r r e c t l y  p r o g r a m m e d  o r written. If the address is less than 10F hex and is a modifiable location, then the next byte of data may be

t r a n s m i t t e d  t o  t h e  b q 2 0 2 3  f r o m  t h e  h o s t .  T h e  b q 2 0 2 3 1 c a l c u l a t e s  t h e  8 - b i t  C R C  b y  l o a d i n g  t h e  l e a s t  s i g n i f i c a n t

b y t e  o f  t h e  a d d r e s s  r e g i s t e r  a n d  s h i f t i n g  i n  t h e  n e w  d a t a .  T h i s  C R C  i s  t h e n  t r a n s m i t t e d  f o r  v e r i f i c a t i o n . T h e  w r i t e  d a t a  m e m o r y  c o m m a n d  s e q u e n c e  c a n  b e  t e r m i n a t e d  a t  a n y  p o i n t  b y  i s s u i n g  a  r e s e t  p u l s e .
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APPLICATION INFORMATION

Yes

NoRead Memory
Command?

(F0H)

Selected
State

Selected
State

bq2023 Receives Low Byte
Address (LSB First) AD7 – AD0

Yes

No

bq2023 Calculates and
Transmits CRC of Write
Command and Address

Wait for
Reset
Pulse

bq2023 Receives High Byte
Address (LSB First) AD15 –
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APPLICATION INFORMATION

Bus Master Transmits LS Byte
AD7 – AD0 (LSB First)

Yes

NoWrite Memory
Command?

(0FH)

Selected
State

Selected
State

Bus Master Transmits MS Byte
 AD15 – AD8 (LSB First)

Bus Master Transmits Data Byte D7 – D0

8-Bit CRC Generated of Command,
 Address and Data

Yes

No CRC
Correct?

For Addresses Less Than E0 or
Equal to 101 Hex, the Bus Master

Issues Program Code 5A Hex

For Flash (00 – DF and 101 Hex) RAM
Buffer Is Logically ANDed With the

Contents of the FLASH Memory
Pointed to by Address Index Register

Program Data Re-transmitted

Yes

No FLASH Byte =
Data Byte?

Yes End of
Memory?

NoWait for
Reset
Pulse

8-Bit CRC Generated by Loading
Lower Byte of Address and

Then Shifting in Data

Bus Master Transmits Data Byte D7 – D0

Address Counter Increments

Least Significant Byte of Address
Counter Is Loaded Into CRC Generator

Figure 11. Write Memory Command Flow
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P O S T  O F F I C E  B O X  6 5 5 3 0 3  

•

 DALLAS, TEXAS 75265

A P P L I C A T I O N  I N F O R M A T I O N program profile byte

The program profile byte provides the user a convenient method to differentiate the programming profile
required by the bq2023 from other similar products. The flowchart in Figure 120illustrates that when the bq2023is in the selected state, the program profile byte, 990hex, directs the bq2023 to transmit the value 550hex.

Y e s

No
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APPLICATION INFORMATION

Yes

NoFlash Page
Erase Command?

(40 Hex)

Selected
State

Selected
State

Host Transmits 16-Bit Page Code

Yes

No

Wait for
Reset
Pulse

CRC Generated From Command
and Page Erase Code

CRC
Correct?

Host Transmits Code 5A hex

Selected Page Erased
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P O S T  O F F I C E  B O X  6 5 5 3 0 3 9 • DALLAS, TEXAS 752.5APPLICATION INFORMATIONbq2023 registers (continued)Table 8. bq2023 Register MapADDRESSNAMEB I T  7B I T  6B I T  5B I T  4B I T  3B I T  2B I T  1B I T  00x010FDCRHD i s c h a r g e  c o u n t  r e g i s t e r  h i g h  b y t e0x010EDCRLD i s c h a r g e  c o u n t  r e g i s t e r  l o w  b y t e0x010DCCRHC h a r g e  c o u n t  r e g i s t e r  h i g h  b y t e0x010CCCRLC h a r g e  c o u n t  r e g i s t e r  l o w  b y t e0x010BSCRH S e l f  d i s c h a r g e  c o u n t  r e g i s t e r  h i g h  b y t e0x010ASCRL S e l f - d i s c h a r g e  c o u n t  r e g i s t e r  l o w  b y t e0x0109DTCH D i s c h a r g e  t i m e r  c o u n t e r  r e g i s t e r  h i g h  b y t e0x0108DTCLD i s c h a r g e  t i m e r  c o u n t  r e g i s t e r  l o w  b y t e0x0107CTCHC h a r g e  t i m e r  c o u n t e r  r e g i s t e r  h i g h  b y t e0x0106CTCLC h a r g e  t i m e r  c o u n t e r  r e g i s t e r  l o w  b y t e0x0105MODE/WOE RSVD SLENSTCSTDWOE2WOE1 WOE0 RSVD0x0104CLR RSVD POR
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APPLICATION INFORMATIONregister descriptions (continued)
self-discharge count registers (SCRH/SCRL)

T h e SCRH high-byte register (address 010B hex) and the SCRL low-byte register (address 010A hex) contain
the self-discharge count. This register is continually updated in both the normal operating and sleep modes of
the bq2021. The counts in these registers are incremented on the basis of time and temperature. The SCR
counts at 1 count per hour at 20–30 °C and doubles every 10°C to greater than464°C (86 counts/hour). The count

halves every 10°C below 20–30 °C to less than40°C (8 count/8 hours). These registers continue to count beyond

FFFF  hex, so proper register maintenance should be done by the host system. The TMP/CLR register forces

t h e  reset of both the SCRH and SCRL to zero when the SDR bit is set. During device sleep the bq2021 wakes

approximately every hour for 4 seconds to maintain the self-discharge registers.
discharge time count registers (DTCH/DTCL)

The  DTCH high-byte register (address 0109 hex) and the DTCL low-byte register (address 0108 hex) determine
the length of time that V

SRP < V SRN  , indicating a discharge. The counts in these registers are incremented at
4096 counts per hour. If the DTCH/DTCL register continues to count beyond FFFF hex, the STD bit is set in
the MODE/WOE register indicating a rollover. Once set, DTCH and DTCL increment at 16 counts per hour.

NOTE:
If a second rollover occurs, STD is cleared. Access to the bq2021 should be timed to clear
DTCH/DTCL more often than4every 170 days. The TEMP/CLR register forces the reset of both the
DTCH  and DTCL to zero when the DTC bit is set.charge time count registers (CTCH/CTCL)

The  CTCH high-byte register (address 0107 hex) and the CTCL low-byte register (address 0106 hex) determine
the length of time that V

SRP >VSRN, indicating a charge. The counts in these registers are incremented at 4096
counts per hour. If the CTCH/CTCL registers continue to count beyond FFFF hex, the STC bit is set in the
MODE/WOE register, indicating a rollover. Once set, CTCH and CTCL increment at 16 counts per hour.

NOTE:If a second rollover occurs, STC is cleared. Access to the bq2021 should be timed to clearCTCH/CTCL  more often than4every 170 days. The TMP/CLR register forces the reset of both theCTCH  and CTCL to zero when the CTC bit is set.mode, wake-up enable register (MOE/WOE)The Mode/WOE register (address 0105 hex) contains the SLEEP ENABLE bit, the STC and STD bits, andwake-up enable information as described below:

MODE/WOE BITS

7 6 5 4 3 2 1 0

RSVD SLEN STC STD WOE2 WOE1 WOE0RSVD

RSVD BIT7 is a reserved bit and must always be set to 0. This bit is cleared on Power-on-Reset.SLEN T h e  SLEN bit allows the bq2021 to enter sleep mode. The bq2021 enters sleep mode if batterycurrent (i.e., voltage difference between the SRP and SRN pins) is less than4WOE threshold, the SLEN bit isset, and there is no communication activity on the SDQ pin for approximately one hour. The bq2021 wakes oneither a low-to-high or high-to-low transition on the SDQ pin. The SLEN bit is set during power-on-reset or aftera wake-up condition.

NOTE:
Entering sleep mode does not clear this bit. It must be cleared by the host. This bit is set during
power-on-reset.



������
���	
����� �������� ������� ������� ��
��� ��

�
�� ��� ��� ���
��������
SLUS480B – MAY 2001

22





������
���	
����� �������� ������� ������� ��
��� ��

�
�� ��� ��� ���
��������
SLUS480B – MAY 2001

24

P O S T  O F F I C E  B O X  6 5 5 3 0 3 2 •

 DALLAS, TEXAS 75265A P P L I C A T I O N  I N F O R M A T I O N

CRC generation (continued)
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MECHANICAL DATA

PW (R-PDSO-G**)   PLASTIC SMALL-OUTLINE PACKAGE

14 PINS SHOWN0,55 M0,100,10
0,250,500,750,15 NOM





PACKAGING INFORMATION

Orderable Device Status (1) Package
Type

Package
Drawing

Pins Package
Qty

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

BQ2023PW ACTIVE TSSOP PW 8 100 Green (RoHS &
no Sb/Br)

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

BQ2023PWR 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 21-Apr-2009

Pack Materials-Page 1



*All dimensions are nominal

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

BQ2023PWR TSSOP PW 8 2000 346.0 346.0 29.0

PACKAGE MATERIALS INFORMATION

www.ti.com 21-Apr-2009

Pack Materials-Page 2
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