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� Multifunction Monitoring IC Designed to
Work With an Intelligent Host Controller
–  Provides State-of-Charge Information for

Rechargeable Batteries
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functional block diagram

_
+

Bandgap
Voltage

Reference

VCC

REG

Controller

Temperature
Sensor

VFCSR

OSCOSC

OSC

Serial
Interface

ID ROM

3 × 8 RAM Scratch
RAM

32 × 624.668 8.3801.33923645347887.ε.380σ  Τφ
0.Ι24.668 116.787.33923645.380σ ε1 0551 Τφ
0.116.787.339236450.99246−.380σ  Τφ
0.524.668 8.3801.32478145347887.ε.380σ  Τφ
0.Ο24.668 116.787.32478145.380σ ε1 0551 Τφ
0.116.787.324781450.99246−.380σ  Τφ
0.124.668 8.3801.312.2655347887.ε.380σ  Τφ
0.Ο24.668 116.787.312.2655.380σ ε1 0551 Τφ
0.116.787.312.26550.99246−.380σ  Τφ
0.724.668 8.3801.29.ε
155347887.ε.380σ  Τφ
0.Ι24.668 116.787.29.ε
155.380σ ε1 0551 Τφ
0.116.787.29.ε
1550.99246−.380σ  Τφ
0.824.668 8.3801.285.1655347887.ε.380σ  Τφ
0.Ο24.668 116.787.285.1655.380σ ε1 06061 Τφ
0.116.787.285.16550.99246−.380σ  Τφ
0.
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P O S T  O F F I C E  B O X  6 5 1 . 6  l•  DALLAS, TEXAS 711 5electrical characteristics over recommended operating temperature and supply voltage (unlessotherwise  noted)dcPARAMETER
T E S T  C O N D I T I O N SMINTYPMAXUNITV

O L

D i g i t a l  o u t p u t  l o w  H D Q  p i nI

O L

 =  3 5 0  µ A


 2 5VI

O LD i g i t a l  o u t p u t  l o w  s i n k  c u r r e n t

3 5 0

µ A

V

I LD i g i t a l  i n p u t  l o w  H D Q  p i n
 2 5

V

V

I HD i g i t a l  i n p u t  h i g h  H D Q  p i nV

C C

 <  4 . 2  V

1 2 5

V

V

I HD i g i t a l  i n p u t  h i g h  H D Q  p i nV

C C

 >  4 . 2  V

1 . 9

R

Z

( S R )S R  i n p u t  i m p e d a n c e
 2 2  V  <  V

S R < V

C C

1 0

M Ω

a c PA R A M E T E R

T E S T  C O N D I T I O N SM I NT Y P M A XU N I T

P o w e r  o n  r e s e t  d e l a y

D e l a y  t i m e  a f t e r  V

C C

 i s  a t  l e a s t  2 . 8  V  b e f o r e  H D Q  c o m m u n i c a t i o n  i s  a t t e m p t e d .

5 0 0

m s

t i m e r  c h a r a c t e r i s t i c s  o v e r  r e c o m m e n d e d  o p e r a t i n g  t e m p e r a t u r e  a n d  s u p p l y  v o l t a g e  ( u n l e s s

o t h e r w i s e  n o t e d )

PA R A M E T E R T E S T  C O N D I T I O N S

M I N

T Y PM A X

U N I T

O s c i l l a t o r  c u r r e n t  c o e f f i c i e n tV a r i a t i o n  o f  o s c i l l a t o r  f r e q u e n c y  d u e  t o  c h a n g e  i n  R

O S C

1 0

p p m / Ω

T i m e r  a c c u r a c y  e r r o rR

O S C

 =  1 0 0  k

Ω

– 3 %3 %t e m p e r a t u r e  r e g i s t e r  c h a r a c t e r i s t i c s  o v e r  r e c o m m e n d e d  o p e r a t i n g  t e m p e r a t u r e  a n d  s u p p l y

v o l t a g e  ( u n l e s s  o t h e r w i s e  n o t e d )

PA R A M E T E R

T E S T  C O N D I T I O N S

M I N

T Y P MAX

U N I T

R e p o r t e d  t e m p e r a t u r e  r e s o l u t i o n1 °

K

R e p o r t e d  t e m p e r a t u r e  a c c u r a c yV

C C

 =  
 2 6  V

– 33°

K

R e p o r t e d  t e m p e r a t u r e  d r i f t– 2°

K / V

R E G  p i n  c h a r a c t e r i s t i c s  o v e r  r e c o m m e n d e d  o p e r a t i o n  t e m p e r a t u r e  a n d  s u p p l y  v o l t a g e  ( u n l e s s

o t h e r w i s e  n o t e d )

PA R A M E T E R

T E S T  C O N D I T I O N S

M I N

T Y PM A X

U N I T

R e g u l a t o r  t h r e s h o l d

4 . 5

4 . 7 5

5 V

V

g s ( o f f )

N - c h a n n e l  J F E T  f o r  r e g u l a t i o n

1 . 5

4 . 2

V
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P O S T  O F F I C E  B O X  6 5 5 3 0 3 2 • DALLAS, TEXAS 75265VFC characteristics over recommended operating temperature and supply voltage (unlessotherwise noted)PARAMETERTEST CONDITIONS MINTYPMAXUNITInput voltage –100100mVCharge/discharge gain Temperature = 25°C,            VC C  = 3.6 V 89901592Hz/VSupply voltage gain coefficient –100 V < VSR < 100 mV 015%/VTemperature gain coefficient 28005%/°CIntegrated nonlinearity –100 V < VSR < 100 mV 012%015%Offset voltage
–500

–40
500 µV

At calibrated temperature and voltage –10 010
µV

Compensated offset

2.8 V ≤ VCC ≤ 4.2 V –25
25

µV

flash memory characteristics over recommended operating temperature and supply voltage(unless otherwise noted)PARAMETER

TEST CONDITIONS
MIN TYP MAX UNIT

Data retention 5YearsFlash programming write-cycles

10000

CyclesByte programming time 90 µsRAM-to-flash block programming time 1520µsBlock-erase time 1520 µsStandard serial communication (HDQ) timing specification over recommended operatingtemperature and supply voltage (unless otherwise noted) (see Figures 1 and 2)PARAMETERTEST CONDITIONS MINTYPMAXUNITt(B)
Break timing

190
µs

t( B R )Break recovery time 40µst( C Y C H )
Host bit window

190
ns

t(HW1) Host sends 1 32

50

µst(HW0)
Host sends 0

100
145 µs

t(RSPS) bq20197to host response 190320µst( C Y C D )bq20197bit window 190250µst(start-detect)
See Note 1

5
ns

t(DW1) bq20197sends 1 32

50

µst(DW0)
bq20197sends 0 80 145 µs

NOTE 1:The HDQ engine of the bq20197interests a 5-ns or longer glitch on HDQ as a bit start. A sufficient number of glitches 5 ns or longer couldresult7in7incorrect data being written to the device. The HDQ line should be properly deglitched to ensure that this does not occur.
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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 75425
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APPLICATION INFORMATION

REG

VCC

VSS

HDQ

STAT

SR

DC

OSC

U1

C3�

0.01 µF

Q1†

C1
0.1 µF

Q1
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P O S T  O F F I C E  B O X  6 5 5 3 0 3 1•

 DALLAS, TEXAS 75835A P P L I C A T I O N  I N F O R M A T I O N REG output (continued)charge and discharge count operationTable 1 shows the main counters and registers of the bq2013. The bq2013 accumulates charge and dischargecounts into two count registers: the charge count register (CCR) and the discharge count register (DCR).Charge and discharge counts are generated by sensing the voltage difference between SR and V

S S .  T h e  C C R or DCR independently counts, depending on the signal between pins SR and V

SS (V

S R

).During discharge, the DCR and the discharge time counter (DTC) are active. If VS R

 is less than 0, indicatinga discharge activity, the DCR counts at a rate equivalent to one count per 54651 µ VH, and the DTC counts at arate of 741451counts per second (40963counts = 1 hour). For example, if no rollover of the DTC register isincipient, a negative 25142 mV signal between pins SR and VS S  produces 8005 DCR counts and 40963DTCcounts each hour. The amount of charge removed from the battery is easily calculated.During charge, the CCR and the charge time counter (CTC) are active. If V

S R  is greater than 0, indicating acharge, the CCR counts at a rate equivalent to one count per 54651µVH, and the CTC counts at a rate of 74145counts per seconds. In this case a +25142 mV signal produces 8005 CCR counts and 40963CTC counts(assuming no rollover) each hour.The DTC and the CTC are 16-bit registers, with rollover beyond ffffh. If a rollover occurs, the corresponding bitin the MODE/WOE register is set, and the counter increments at 1/2916of the normal rate (161counts per hour). While in normal operation, the internal RAM and flash registers of the bq2013 may be accessed over the HDQ pin, as described in the section1Communicating With the 2013.For self-discharge calculation, the self-discharge count register (SCR) counts at a rate of 7 count every hourat a nominal 25°C. The SCR count rate doubles approximately every 10°C up to 60 °C. The SCR count rate ishalved every 10°C below 25°C down to 0°C. The value in SCR is useful in estimating the battery self-dischargeon the basis of capacity and storage temperature conditions.The offset register contained in the CAL/OFFCTH, OFFCTM and OFFCTL locations stores the bq2013 offset.At a period representing the amount of positive or negative offset, the bq2013 automatically adds an equivalent count to either the CCR or DCR registers. The maximum uncalibrated offset for the bq2013 is ±505 µ V. Careshould be taken to ensure proper PCB layout. Using OFR, the system host can cancel most of the effects ofbq2013 offset for greater resolution1and accuracy.Table 1 shows the bq2013 register address map. The remaining memory can store user-specific informationsuch as chemistry, serial number, and manufacturing date.Table 1. bq2013 CountersNAMEDESCRIPTION RANGE RAM SIZE DCRDischarge count register VSR  < VSS  (Max. = –105 mV) 3.059µV/LSB
16-bitCCRCharge count register VSR  >V SR  (Max. = +105 mV) 3.059µV/LSB
16-bit

SCR

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 r1 count/hour at 25°C
16-bit

DTCDischarge time counter 1 count/088789s (default)1 count/225s if STD is set 16-bitCTCCharge time counter 1 count/088789s (default) 1 count/225s if STC is set 16-bit
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APPLICATION INFORMATION

REG output (continued)

low-power operation

The bq2019 begins low-power operation in response to the host issuing the sleep command. Before entering
the low-power state, the host processor should write the command to transfer the registers to flash. After the
sleep command is sent and the charge/discharge activity is less than the value indicated by the WOE bits shown
in Table 3, the chip clock is powered down and data-acquisition functions cease except for self-discharge
updates. Setting the WOE bits to 0 causes the device to enter sleep mode, regardless of the level of
charge/discharge activity. During device sleep the bq2019 periodically wakes briefly to update the temperature
registers and self-discharge rate. The bq2019 wakes on either a low-to-high or high-to-low transition on the HDQ
pin.

Table 2. Operational States

MODE ACTIVE REGISTERS

Normal CCR, DCR, CTC, DTC, SCR

Sleep SCR

Table 3. WOE Thresholds

WOE3–1 (HEX) VWOE (mV)

0h NA

1h 3.516

2h 1.758

3h 1.172

4h 0.879

5h 0.703

6h 0.586

7h 0.502
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POST  OFFICE BOX 65530l3• DALLAS, TEXAS 75265 APPLICATION INFORMATIONregister interface (continued)Table 4. bq201 lRegistersHDQADDRESSNAMEBIT7BIT6BIT5BIT4BIT3BIT2BIT1BIT00x78 –0x7FIDROM8 bytes of factory-programmed ROM0x77CAL/OFFCTHCOMPENCALREQCALOKCHGOFFFlash-shadowed VFC offset bits 19–160x76OFFCTMFlash-shadowed offset register bits 15–80x75OFFCTLFlash-shadowed offset register bits 7–00x74—Reserved0x73—Reserved0x72—Reserved0x71Reserved0x70FPAProgram address byte0x6FFPDFlash program data byte0x6EDCRHDischarge count register high byte0x6DDCRLDischarge count register low byte
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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 75575A P P L I C A T I O N  I N F O R M A T I O N memory (continued)

flash memoryIn addition to the flash-shadowed RAM, the bq20542has 612bytes of flash. The flash can store specific battery

pack parameters, such as charge per VFC pulse, battery chemistry, and self-discharge rates.flash programmingThe two banks of direct flash are programmed one2byte at a time, but the single bank of flash-shadowed RAM

can be programmed one2page at a time or2by writing the RAM-to-flash transfer code into the flash command

register (FCMD). This programming is performed by writing the desired code into the flash command register,

FCMD (address 0x62), the host may transfer data between flash and RAM, page erase the flash, place the

device into the low power mode, or2perform VFC offset measurement. For more details, refer to the flashcommand register section. Summaries of the flash command codes are shown in Table 5.Table 5. Flash Command Code SummaryCOMMAND CODE

(HEX)

DESCRIPTION0x0FProgram2byte 0x40Erase page 0 flash 0x41Erase page 1 flash 0x42Erase page 2 flash 0x43Erase offset control shadow flash 0x45Transfer page 0 RAM to page 0 flash 0x48Transfer page 0 flash to page 0 RAM 0xF6Power down 0xF7
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P O S T  O F F I C E  B O X  6 5 5 3 0 0 8•

 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 communicating with the bq2019The bq2019 includes a single-wire HDQ serial data interface. Host processors, configured for either polled orinterrupt processing, use the interface to access various bq2019 registers. The HDQ pin requires an external pullup or pulldown resistor. The interface uses a command-based protocol, where the host processor sends a command byte to the bq2019. The command directs the bq2019 either to store the next eight bits of datareceived to a register specified by the command byte or to output the eight bits of data from a register specified
by the command byte. The communication protocol asynchronous return-to-one is referenced to V

S S .Command and data bytes consist of a stream of eight bits with a maximum transmission rate of 5 Kbits/s. Theleast-significant bit of a command or data byte is transmitted first. Data input from the bq2019 may be sampledusing the pulse-width capture timers available on some microcontrollers. A UART can also communicate with
the bq2019. If a communication time-out occurs (for example, if the host waits longer than tC Y C B  f o r  t h e  b q 2 0 1 9

to respond or if this is the first access command), then a BREAK should be sent by the host. The host may then
resend the command. The bq2019 detects a BREAK when the HDQ pin is driven to a logic-low state for a time

tB

 or greater. The HDQ pin then returns to its normal ready-high logic state for a time tB R

 The bq2019 is then
ready for a command from the host processor.The return-to-one data-bit frame consists of three distinct sections. The first section starts the transmission byeither the host or the bq2019 taking the HDQ pin to a logic-low state for a period tS T R H , B .

. The next section is
the actual data transmission, where the data should be valid by a period tD S U , B ,  after the negative edge that

starts communication. The data should be held for a period t∆ V  /t∆ H  to allow the host or bq2019 to sample the
data bit. The final section stops the transmission by returning the HDQ pin to a logic-high state by at least a
period tS S U , B

 after the negative edge used to start communication. The final logic-high state should be held untila period, tC Y C H , B , to allow time to ensure that the bit transmission ceased properly. The serial communication
timing specification and illustration sections give the timings for data and break communication. Communication
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HDQADDRESS

0x78

–

0x7F

IDROM 8 bytes of factory-programmed ROM

CALOK

O F F C T L Flash-shadowed offset register bits 7 –

0

——

F P A

0x6F FPD Flash program data byte

DCRH

0x6D

0x6C

CCRH

Charge timer counter register high byte

MODE/WOE TVOS DISREG STC WOE2 WOE0CLR

PORSTAT

DTC

SCR

CCR DCR

FCMDFlash/control command register

0x40 – 0x5FFlash PAGE2, 32 bytes of flash

0x20 – 0x3FFlash PAGE1, 32 bytes of flash

0x00 – 0x1F RAM/PAGE0, 32 bytes of flash-shadowed RAM
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POST OFFICE BOX 6 l
 l
� DALLAS, TEXAS 79 l5APPLICATION INFORMATIONregister descriptions (continued)flash program address register (FPA)The FPA byte register (address = 0x70) points to the flash address location that is programmed when theprogram flash command is issued. This byte is used with the FPD and FCMD register to program an individualbyte in flash memory.flash program data register (FPD)The FPD byte register (address = 0x6F) contains the data to be programmed into the flash address locationpointed to by the contents of the FPA register. When the program flash command is issued, the contents of the

FPD register are ANDed with the contents of the byte pointed to by the FPA and then stored into that location.discharge count registers (DCRH/DCRL)SR < VSSffffh, so proper register maintenance by the host system is necessary. The CLR register forces the reset of bothcharge count registers (CCRH/CCRL)The CCRH high-byte register (address = 0x6C) and the CCRL low-byte register (address = 0x6B) contain thecount of 

the charge, and are incremented whenever V

. These registers continue to count beyond ffff h ,so proper register maintenance should be done by the host system. The CLR register forces the reset of boththe CCRH and CCRL to zero.self-discharge count registers (SCRH/SCRL)The SCRH high-byte register (address = 0x6A) and the SCRL low-byte register (address = 0x69) contain theself-discharge count. This register is continually updated in both the normal operating and sleep modes of thebq20104 The counts in these registers are incremented on the basis of time and temperature4 The SCR countsa t  a rate of 1 count per hour at 20–C up to a maximum of 16 counts/hour� C to a minimum of 1 count/8 hoursat temperature below 0�C. These registers continue to count beyond ffffh, so proper register maintenance isrequired by the host system. The CLR register forces the reset of both the SCRH and SCRL to zero. Duringdevice sleep the bq2010 periodically wakes briefly to maintain the self-discharge registers.discharge time count registers (DTCH/DTCL)length of time the V

 < V

SS 4096 counts per hour. If the DTCH/DTCL register continues to count beyond ffffh, the STD bit is set in theMODE/WOE register, indicating a rollover. Once set, DTCH and DTCL increment at a rate of 16 counts per hour.NOTE:If a second rollover occurs, STD is cleared. Access to the bq2010 should be timed to clearDTCH/DTCL more often than every 170 days. The CLR register forces the reset of both the DTCHand DTCL to zero.
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POST OFFICE BOX 6664914� DALLAS, TEXAS 77345APPLICATION INFORMATIONregister descriptions (continued)charge-time count registers (CTCH/CTCL)

T h e  CTCH high-byte register (address = 0x66) and the CTCL low-byte register (address = 0x65) determine thelength of time the VSR >VSS, indicating a charge activity. The counts in these registers are incremented at a rateof5 3464counts per hour. If the CTCH/CTCL registers continue to count beyond ffffh, the STC bit is set in theMODE/WOE4

register indicating a rollover. Once set, DTCH and DTCL increment at a rate of5164counts per hour.NOTE:If a second rollover occurs, STC is cleared. Access to the bq20025should be timed to clearCTCH/CTCL4

more often than every.220 days. The CLR register forces the reset of5both the CTCH

and CTCL to zero.mode, wake-up enable register (MODE/WOE)

As described below, the Mode/WOE register (address = 0x64) contains the offset isolation bit, regulator disable,the STC and STD bits, and wake-up enable information.MODE/WOE BITS

7

6

54

3

210

TVOS

DISREGSTC STDWOE2WOE1WOE0 BIT0TVOSThe 4TVOS bit internally5shorts the SR pin to V

SS. This bit is available to optionally5isolate

any unwanted residual current (such as bq20025operational current through the senser e s i s t o r )  f r o m  t h e  o f f s e t  c u r r e n t  m e a s u r e m e n t s .  W h e n  t h e 4 T V O S  b i t  i s  s e t  t o  1 ,  t h e  b q 2 0 0 2 s h o r t s  t h e  S R  p i n  t o  V S S

.  W h e n  T V O S  i s  0 ,  t h e  S R  p i n  i s  n o t 5 s h o r t e d . N O T E : T V O S 4 s h o u l d  b e  s e t  t o  0  f o r  n o r m a l  c h a r g e  c o u n t i n g 5 o p e r a t i o n . D I S R E G D I S R E G  i s  t h e  d i s a b l e  r e g u l a t o r  b i t ,  w h i c h  t u r n s  o f f  t h e  i n t e r n a l 5 o p e r a t i o n a l  a m p l i f i e r  u s e d  i n t h e  r e g u l a t o r  c i r c u i t .  I n  a p p l i c a t i o n s  w h e r e  t h e  r e g u l a t o r  i s  n o t 5 u s e d ,  t h e  D I S R E G  b i t  c a n  b e s e t  t o  r e d u c e  t h e  b q 2 0 0 2  s u p p l y  c u r r e n t  r e q u i r e m e n t s .  A  1  t u r n s  o f f  t h e  a m p l i f i e r ,  w h e r e a s  a 0  t u r n s  t h e  a m p l i f i e r  o n .S T C  &  S T D T h e 4 s l o w  t i m e  c h a r g e  ( S T C )  a n d 4 s l o w  t i m e  d i s c h a r g e  ( S T D )  f l a g s  i n d i c a t e  w h e t h e r  t h e  C T C o r  D T C  r e g i s t e r s  h a v e  r o l l e d  o v e r  b e y o n d 4 f f f f h .  S T C  s e t  t o  1  i n d i c a t e s  a  C T C  r o l l o v e r ;  S T D s e t  t o  1  i n d i c a t e s  a  D T C  r o l l o v e r . W O E [ 2 . . 0 ] T h e  w a k e - u p  o u t p u t  e n a b l e  ( W O E )  b i t s  ( b i t s  3 –
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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 7 545

A P P L I C AT I O N  I N F O R M A T I O N

register descriptions (continued)f l a s h  c o m m a n d  r e g i s t e r  ( F C M D ) The FCMD register (address 0x62) is the flash command register that programs a single flash byte-location,p e r f o r m s  

f l a s h  p a g e  e r a s e ,  t r a n s f e r s  R A M  t o  f l a s h  a n d  f l a s h  t o  R A M ,  e n t e r s  s l e e p  m o d e ,  a n d  c a l i b r a t e s  t h e  V F C

and power-down. These functions are performed by writing the desired command code to the FCMD register.

A f t e r  t h e  b q 2 0 l 
 2 h a s  f i n i s h e d  e x e c u t i n g  t h e  i s s u e d  c o m m a n d ,  t h e  f l a s h  c o m m a n d  r e g i s t e r  i s  c l e a r e d .

0x0F

P r o g r a m  b y t e  c o m m a n d  c o d e .  T h i s  c o d e  A N D s  t h e  c o n t e n t s  o f  t h e  F P D  r e g i s t e r  w i t h  t h e

contents of flash byte location pointed to by the contents of the FPA register.

0x40

E r a s e .

p a g e  0  c o m m a n d  c o d e .  T h i s  c o d e  e r a s e s  a l l  t h e  b y t e s  o f  f l a s h  f r o m  a d d r e s s  0 x 0 0  t o

0 x 1 F .

0 x 4 1

E r a s e . p a g e  1  c o m m a n d  c o d e .  T h i s  c o d e  e r a s e s  a l l  t h e  b y t e s  o f  f l a s h  f r o m  a d d r e s s  0 x 2 0  t o

0 x 3 F .

0 x 4 2

E r a s e . p a g e  2  c o m m a n d  c o d e .  T h i s  c o d e  e r a s e s  a l l  t h e  b y t e s  o f  f l a s h  f r o m  a d d r e s s  0 x 4 0  t o

0 x 5 F .

0 x 4 3

E r a s e . o f f s e t  c o n t r o l  r e g i s t e r  s h a d o w  f l a s h .  T h i s  c o d e  e r a s e s  t h e  3  b y t e s  o f  f l a s h  t h a tshadow the Offset Control Register located at HDQ address 0x75–0x778

0x45

RAM-to-flash transfer code. This code programs the contents of the RAM into Page 0 flash,addresses 0x00 though 0x1F.

0x48

flash to RAM transfer code. This code copies the contents of the Page 0 flash into RAM8

0xF6

Power-Down.

code. This code places the bq20l
2into the sleep mode when the conditions

are met as indicated by the WOE bits in the MODE/WOE register. The.part remains in sleep

mode until a high-to-low or low-to-high transition occurs on the HDQ pin80xF7Calibrate VFC and power-down code. This command code will initiate a calibration once

VSR

 drops below Vwoe. If the HDQ line toggles low to high to high to low before calibration
completes, the device will NOT enter the low power mode. Sending this code must be the
l a s t  H D Q  c o m m u n i c a t i o n  i f  t h e  d e v i c e  i s  t o  g o 2 i n t o  S L E E P  m o d e .temperature registers (TMPH, TMPL)T h e  T M P H  ( a d d r e s s  0 x 6 1 )  a n d  t h e  T M P L  r e g i s t e r s  ( a d d r e s s  0 x 6 0 )  r e p o r t s  d i e  t e m p e r a t u r e  i n  h e x  f o r m a t  i n  u n i t s of °K, with an accuracy of typically ±3°K. The.temperature is reported as 9 bits of data, using all 8 bits of theT M P L  r e g i s t e r  a n d  L S B  o f  t h e  T M P H  r e g i s t e r .  T h e . t e m p e r a t u r e  s h o u l d  b e  r e a d  a s  t h e  c o n c a t e n a t i o n  o f  T M P H [ 0 ]a n d  T M P L [ 7 : 0 ] .

The 7 MSBs of TMPH, TMPH[7:1], are cleared on POR. The.bits are reserved and should be written to202if the host a t t e m p t s  t o  w r i t e  t o  t h e  T M P H  r e g i s t e r .  T h e . 7 . b i t s  s h o u l d  a l s o  b e  m a s k e d  o f f  w h e n  r e a d i n g  t h e  t e m p e r a t u r e to ensure that incorrect data is not used when calculating the.temperature.
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ERRATAIssue : This errata ONLY applies if page 1 (address 0x20 –

 0x3F) or page 2 (address 0x40–

 0x5F) of the

embedded flash memory is read through the HDQ interface. If your specific application or method of use

does not involve reading from any location on page 1 or page 2 of flash memory, please disregard this

erratum.

Description:

T h i s  e r r a t a  O N L Y  a p p l i e s  i f  p a g e  1  ( a d d r e s s  0 x 2 0

–

 0x3F) or page 2 (address 0x40 –

 0x5F) of flash memory isread through the HDQ interface. Under rare conditions, the read operation may return 0xFF data for locations

on page 1 or page 2. However, this is only an issue with the READ operation. There is no impact on the content

or the integrity of the data stored in page 1 or page 2 of the flash memory.

T h i s  d o c u m e n t  a l s o  d e s c r i b e s  t w o  s i m p l e  m e t h o d s  o f  s a f e g u a r d i n g  a g a i n s t  t h i s  c o n d i t i o n .  B o t h  m e t h o d s  a r e

implemented on the host system software. No hardware modifications are required.Safeguarding Method Number One:

This method ONLY applies if the user does not ever write to any location on page 0 (0x00–

0x1F).  This methoduses a flash to RAM transfer sequence in order to clear any potential read issues.

Yes

Proceed. No action

required.

Write data 0x480toaddress 0x62(FCMD=0x48) Read desired address in page 1 or

page 2. Data is valid.

Accessing page 1 or

page 2

No

Did you read data 0xFFfrom a location on 

page 1 or page 2?Figure 1. Proced.230 Tcsc
-51083899877 1514694444.009933961394ww f302Safeguard Tc
Method Number Oneu rea9.90397- 1 9 de1 Tf
10 01
-510877 1Safeguard Tc
Method Number One:
2551461 1884.480
39 7310 1359.978 0 0 sc
0 /F3 Tw03 Tc
510003 T0946F
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Did you read data 0xFF
from a location on  page 1

or page 2?
No

Proceed. No action
required.

Yes

Is there an address in the
same page with known data

other than 0xFF?

No

Yes

Did you read data 0xFF
from this address?

No

Write data 0xDF to
address 0x70
(FPA=0xDF)

Yes

Read verify address
0x70

Write data 0xFF to
address 0x6F
(FPD=0xFF)

Read verify address
0x6F

Write data 0x0F to
address 0x62
(FCMD=0x0F)

Read desired address in page 1 or
page 2. Data is valid.

Accessing page 1 or
page 2

0xFF data from
first read is valid.

Figure 2. Procedure Flow for Safeguarding Method Number Two



PACKAGING INFORMATION

Orderable Device Status (1) Package
Type

Package
Drawing

Pins Package
Qty

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

BQ2019PW ACTIVE TSSOP PW 8 100 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ2019PWG4 ACTIVE TSSOP PW 8 100 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ2019PWR ACTIVE TSSOP PW 8 2000 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ2019PWRG4 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:

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

BQ2019PWR 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
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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
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applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
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Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
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