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FEATURES
� Communicates Directly With the Integrated

HDQ Engine in TI OMAP  Processor

� Multifunction Monitoring Integrated Circuit
Designed to Work With an Intelligent Host
Controller :
−  Provides State of Charge Information for

Rechargeable Batteries
−  Provides Accurate Battery Voltage and

Temperature Measurement

� High Accuracy Coulometric Charge and
Discharge Current Integration With
Automatic Offset Compensation

� 11-Bit Analog-to-Digital Converter Reports
Battery Voltage With Gain and Offset
Correction

� Differential Current Sense

� 32 Bytes of General Purpose RAM

� 96 Bytes of Flash (Including 32 Bytes of
Shadow Flash)

� 8 Bytes of ID ROM

� Internal Temperature Sensor Eliminates the
Need for an External Thermistor

� Programmable Digital Input/Output Port

� High-Accuracy Internal Timebase Eliminates
External Crystal Oscillator

� Low Power Consumption:
−  Operating : 30 µA
−  Sleep: 1 µA
−  Hibernate: 600 nA

� Single-Wire HDQ Serial Interface

� Packaging: 8-LEAD TSSOP
  

DESCRIPTION

The bq26221 is an advanced battery monitoring
device designed to accurately measure the
charge and discharge currents in rechargeable
battery packs. Intended for pack integration, the
bq26221 contains all the necessary functions to
form the basis of a comprehensive battery
capacity management system in portable
applications such as cellular phones, PDAs, or
other portable products.

The bq26221 works with the host controller in the
portable system to implement the battery
management system. The host controller is
responsible for interpreting the bq26221 data and
communicating meaningful battery data to the
end-user or power management system.

This device provides 64 bytes of general-purpose
flash memory, 8 bytes of ID ROM and 32 bytes of
flash-backed RAM for data storage. The
nonvolatile memory can maintain formatted
battery monitor information, identification codes,
warranty information, or other critical battery
parameters during periods when the battery is
temporarily shorted or deeply discharged.
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d c  e l e c t r i c a l  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  temperature and supply voltage (unlessotherwise noted)PARAMETERTEST CONDITIONS M I NT Y PM A XU N I TI C C ( O P )Supply current V

C C
 = 495 V, flash programming not active

T Y PT Y P
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VFC characteristics over recommended operating temperature and supply voltage (unlessotherwise noted)PARAMETERVI ( S R )
Input voltage VS R P −  V S R N− 1 0 01 0 0
Charge/discharge gain
Temperature = 25 � C ,  VC C =  7 . 6
9 0 3 09 7 . 5H z / VG( V C C )Supply voltage gain coefficient −100 mV < (V( S R P )  −  V ( S R N ))  <  1 0 0  m V0 . 5
Temperature gain coefficient
0 3 0 0 5
% /Integrated nonlinearity −100 mV < (V( S R P )  −  V ( S R N ))  <  1 0 0  m V0 . 2 %
Auto compensated offset
2.8 V ≤ VC C  4 . 2  V
− 2 0
2 0µ f l a s h  m e m o r y  c h a r a c t e r i s t i c s  o v e r 1 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 )P A R A M E T E RTEST CONDITIONS M I NT Y PM A XU N I T Data1retention Y e a r s

Flash programming write-cycles 1 0 , 0 0 0C y c l e s
t( B Y T E P R O G )

Byte programming time 9 0t( B L C K P R O G )RAM-to-flash block programming

t i m e

60 µ s  +  3 0  µ1 0 5 0µt( B L K E R A S E )
Block-erase time 60 µ s  +  3 0  µ1 0 5 0

s t a n d a r d  s e r i a l  c o m m u n i c a t i o n  ( H D Q )  t i m i n g  s p e c i f i c a t i o n  o v e r 1 r e c o m m e n d e d  o p e r a t i n gt 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 ) .  S e e  F i g u r e s  1  a n d  2 .

P A R A M E T E RTEST CONDITIONS M I N T Y PM A XU N I T1 9 04 01 9 0

Host sends 10 . 5

µ9 21 4 5µ1 9 03 2 01 9 02 5 05n s3 2sT( D W 0 )bq26221, sends 08 01 4 5µNOTE 1.The H D Q  e n g i n e  o f  t h e  b q 2 6 2 2 1  i n t e r p r e t  a  5  n s  o r  l o n g e r  g l i t c h  A  s u f f i c i e n t  n u m b e r  o f  g l i t c h e s  a t  5  n s  o r  l o n g e rc o u l d  r e s u l t  i n  i n c o r r e c t  d a t a  b e i n g  w r i t t e n  t o  t h e  d e v i c e .  T h e  H D Q  l i n e  s h o u l d  b e  p r o p e r l y  d e g l i t c h e d  t o  e n s u r e  t h a t  t h i s  d o e s  n o t  o
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P A R A M E T E R  M E A S U R E M E N T  I N F O R M A T I O NT ( C Y C H )T ( H W 1 )T ( H W 0 )T ( C Y C B )T ( D W 1 )T ( D W 0 )T ( B )T ( B R ) Figure 1. HDQ Timing Diagram BREAKCOMMAND BYTE(Written by Host to bq26221) 0 ( L S B )( M S B )R E G I S T E R  A D D R E S S

D A T A  B Y T E

( R e c e i v e d  b y  H o s t  F r o m  b q 2 6 2 2 1 )

0

F i g u r e  2 .  T y p i c a l  C o m m u n i c a t i o n  w i t h  t h e  b q 2 6 2 2 1
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FUNCTIONAL  BLOCK DIAGRAMUDG−0 050RBI

GPIOVCC

SRP VSSSRN HDQ
BAT

MultiplexerTemperatureSensorAutocalibrating VFCBandgap,Reference and Bias
ADCRAMTemperatureCompensatedPrecisionOscillator TimerSystem I/Oand ControlUserRegistersFlashIDI/ODESCRIPTIONNAMENo.I/ODESCRIPTIONBAT5I
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APPLICATION INFORMATIONUDG−04012R2

100 kΩR1

3002 ΩC1

301 µFC2

301 µFR3

100 kΩR4100 

Ω

R5100 ΩC3

301 µFC4

301 µF

12348765GPIOSRPSRNBATRBI

VCC

VSS

HDQbq26221PWU1
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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 c h a r g e  a n d  d i s c h a r g e  c o u n t  o p e r a t i o n T a b l e  1  s h o w s  t h e  m a i n  c o u n t e r s  a n d  r e g i s t e r s  o f  t h e  b q 2 6 4  l .T h e  b q 2 6 4  l  a c c u m u l a t e s  c h a r g e  a n d  d i s c h a r g e  c o u n t s  i n t o  t w o  c o u n t  r e g i s t e r s ,  t h e  c h a r g e  c o u n t  r e g i s t e r ( C C R )  a n d  t h e  d i s c h a r g e  c o u n t  r e g i s t e r  ( D C R ) .  C h a r g e  a n d  d i s c h a r g e  c o u n t s  a r e  g e n e r a t e d  b y  s e n s i n g  t h ev o l t a g e  d i f f e r e n c e  b e t w e e n  S R P  a n d  S R N .  T h e  C C R  o r  D C R  i n d e p e n d e n t l y  c o u n t s ,  d e p e n d i n g  o n  t h e  s i g n a lc o u n t s  a t  a  r a t e  o f  l 
 1 3 7 9 c o u n t s  p e r  s e c o n d  ( 4 . 9 5 8 c o u n t s  =  1  h o u r ) .  F o r  e x a m p l e ,  i f  n o  r o l l o v e r  o f  t h e  D T Cr e g i s t e r  i s  i n c i p i e n t ,  a  n e g a t i v e  2  l 4 2 - m V  s i g n a l  p r o d u c e s  8 3 0 5  D C R  c o u n t s  a n d  4 . 9 5 8 D T C  c o u n t s  e a c h  h o u r . The amount of charge removed from the battery is easily calculated.( i n d i c a t i n g  a  

c h a r g e ) ,  t h e  C C R  c o u n t s  a t  a  r a t e  e q u i v a l e n t  t o  o n e  c o u n t  p e r  3 6 .  

b i t  i n  t h e  M O D E  r e g i s t e r  i s  s e t ,  a n d  t h e  c o u n t e r  i n c r e m e n t s  a t  1 / 2  l 
 o f  t h e  n o r m a l  r a t e  ( 1 6 9 c o u n t s  p e r  h o u r ) .

W h i l e  i n  
n o r m a l  o p e r a t i o n ,  t h e  i n t e r n a l  R A M  a n d  f l a s h  r e g i s t e r s  o f  t h e  b q 2 6 4  l  m a y  b e  a c c e s s e d  o v e r  t h e  H D Q

C  u p  t o  6 0
°

T a b l e  4  s h o w s  t h e  b q 2 6 4  l  r e g i s t e r  m e m o r y  m a p .  T h e  r e m a i n i n g  m e m o r y  c a n  s t o r e  u s e r - s p e c i f i c  i n f o r m a t i o n s u c h  a s  c h e m i s t r y ,  s e r i a l  n u m b e r ,  a n d  m a n u f a c t u r i n g  d a t e .
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APPLICATION INFORMATIONTable 2. WOE ThresholdsWOEWj
SWOE
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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

register interfaceInformation is exchanged between host system and the bq262216through the data-register interface. See

T a b l e  4  b e l o w .  T h e  r e g i s t e r  s e t  c o n s i s t s  o f  a  1 2 9 - l o c a t i o n  a d d r e s s  s p a c e  o f  8 - b i t  b y t e s  s e g m e n t e d  i n t o T a b l e  4 .  M e m o r y  M a p

ADDRESS

NAMEBIT7BIT6BIT5BIT4BIT3BIT2BIT1BIT00x78−0x7FIDROM−Reserved0x72BATHBV−SIGNBVOS3BVOS2BVOS1BVOS0BATLFPA F l a s h  p r o g r a m  a d d r e s s  b y t e0x6FFPDDCRHDCRLCCRHCCRLSCRHSCRLDTCHDTCLCTCHCTCLMODEGPIENSTATSTCSTDWOE2WOE1WOE0POR0x63CLRRSVDRSVDRSVDCTCDTCSCRCCRDCR0x62FCMDTEMPHTEMPLFlashFlashRAM/flash
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A P P L I C A T I O N  I N F O R M AT I O N m e m o r y

I D  R O M

L o c a t i o n s  

f o r  t h e  v o l t a g e  a n a l o g  t o  d i g i t a l  c o n v e r t e r .  T h e  f o r m a t  f o r  t h i s  r e g i s t e r  i s  d e s c r i b e d  i n  T a b l e  5 . T a b l e  5 .  I D  R O M  C o m m a n d  C o d e  S u m m a r y

R A M  L O C A T I O NI N F O R M A T I O N70 x 7 F0 x 7 E0 x 0 050 x 7 DR a n d o m40 x 7 CR a n d o m30 x 7 BR a n d o m20 x 7 AR a n d o m10 x 7 9G a i n  c o r r e c t i o n  f a c t o r00 x 7 8R a n d o mN O T E : f l a s h - s h a d o w e d  R A M
T h e  h o s t  s y s t e m  h a s  d i r e c t  a c c e s s  t o 3 r e a d  a n d  m o d i f y  3 2  b y t e s  o f  R A M .  T h e s e  3 2  b y t e s  a r e  s h a d o w e d  b y  3 2 b y t e s  

t o 3 f l a s h ,  a n d  t h e  i n f o r m a t i o n  s t o r e d  i n  f l a s h  i s  t r a n s f e r r e d  t o 3 R A M  b y  w r i t i n g  a  s i n g l e  c o m m a n d  i n t o 3 t h e  f l a s h

c o m m a n d  r e g i s t e r  ( F C M D ) .  W h e n  a  p o w e r - o n - r e s e t  o c c u r s ,  p a g e  0  o f  f l a s h  i s  t r a n s f e r r e d  t o 3 R A M .  F o r  m o r e

d e t a i l s ,  r e f e r  t o 3 t h e  f l a s h  c o m m a n d  r e g i s t e r
I n  a d d i t i o n  t o 3 t h e  f l a s h - s h a d o w e d 3 R A M , 3 t h e  b q 2 6 2 2 1  h a s  6 4 4 b y t e s  o f  u s e r - f l a s h .  T h e  u s e r - f l a s h  c a n  s t o r e s p e c i f i c  b a t t e r y  p a c k  p a r a m e t e r s ,  s u c h  a s  c h a r g e  p e r  V F C  p u l s e ,  b a t t e r y  c h e m i s t r y ,  a n d  s e l f - d i s c h a r g e  r a t e s .

f l a s h  p r o g r a m m i n g
T h e  t w o  b a n k s  o f  d i r e c t  u s e r - f l a s h  a r e  p r o g r a m m e d 3 o n e 4 b y t e  a t  a  t i m e ,  b u t 3 t h e  s i n g l e  b a n k  o f  f l a s h - s h a d o w e d R A M  c a n  b e  p r o g r a m m e d 3 o n e 4 p a g e  a t  a  t i m e  o r  b y  w r i t i n g  t h e  R A M - t o - f l a s h  t r a n s f e r  c o d e  i n t o 3 t h e  f l a s h
c o m m a n d  

r e g i s t e r  ( F C M D ) .  T h i s  p r o g r a m m i n g  i s  p e r f o r m e d  b y  w r i t i n g  t h e  d e s i r e d  c o d e  i n t o 3 t h e  f l a s h  c o m m a n d

r e g i s t e r,  F C M D  ( a d d r e s s  0 x 6 2 ) , 3 t h e  h o s t  m a y  t r a n s f e r  d a t a  b e t w e e n  f l a s h  a n d  R A M , 3 p a g e  e r a s e  t h e  f l a s h  o r

p l a c e  t h e  d e v i c e  i n t o 3 t h e  l o w  p o w e r  m o d e .  F o r  m o r e  d e t a i l s ,  r e f e r  t o 3 t h e  f l a s h  c o m m a n d  r e g i s t e r  s e c t i o n .S u m m a r i e s  o f  t h e  f l a s h  c o m m a n d  c o d e s  a r e  s h o w n  i n  T a b l e  6 .C O M M A N D  C O D E

( H E X )

D E S C R I P T I O N0 x 0 F
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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 s i n g l e - b y t e  p r o g r a m m i n g
T o  p r o g r a m  a n  i n d i v i d u a l  b y t e  i n  f l a s h ,  t h e  b y t e  o f  d a t a  i s  f i r s t  w r i t t e n  i n t o  t h e  F P D  r e g i s t e r  w h i l e  t h e  a d d r e s s

t o  b e  p r o g r a m m e d  i s  w r i t t e n  i n t o  t h e  F PA  r e g i s t e r .  T h e  p r o g r a m  b y t e  c o m m a n d ,  0 x 0 F ,  i s  t h e n  w r i t t e n  t o  t h e

F C M D .  T h e  r e s u l t  o f  t h i s  s e q u e n c e  i s  t h a t  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  i s  l 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  a d d r e s s  p o i n t e d  t o  b y  t h e  F P A  r e g i s t e r .
R A M - t o - f l a s h  t r a n s f e r
T h e  c o n t e n t  o f  t h e  f l a s h  t h a t  s h a d o w s  t h e  u s e r  R A M  i s  l o g i c a l l y  A N D e d  t o  t h e  R A M  c o n t e n t s  w h e n  t h e

R A M - t o - f l a s h  t r a n s f e r  c o m m a n d  i s  s e n t .  I f  n e w  d a t a  i s  t o  b e  w r i t t e n  o v e r  o l d  d a t a ,  t h e n  i t  i s  n e c e s s a r y  t o  f i r s t

e r a s e  t h e  f l a s h  p a g e  t h a t  i s  b e i n g  u p d a t e d  a n d  r e s t o r e  a l l  n e c e s s a r y  d a t a .
c o m m u n i c a t i n g  w i t h  t h e  b q 2 6 2 2 1
T h e  b q 2 6 2 2 1  i n c l u d e s  a  s i n g l e - w i r e  H D Q  s e r i a l  d a t a  i n t e r f a c e .  H o s t  p r o c e s s o r s ,  c o n f i g u r e d  f o r  e i t h e r  p o l l e d  o r

i n t e r r u p t  p r o c e s s i n g ,  u s e  t h e  i n t e r f a c e  t o  a c c e s s  v a r i o u s  b q 2 6 2 2 1  r e g i s t e r s .  T h e  H D Q  p i n  r e q u i r e s  a n  e x t e r n a l
p u l l - u p  r e s i s t o r .  T h e  i n t e r f a c e  u s e s  a  c o m m a n d - b a s e d  p r o t o c o l ,  w h e r e  t h e  h o s t  p r o c e s s o r  s e n d s  a  c o m m a n d
b y t e  t o  t h e  b q 2 6 2 2 1 .  T h e  c o m m a n d  d i r e c t s  t h e  b q 2 6 2 2 1  e i t h e r  t o  s t o r e  t h e  n e x t  e i g h t  b i t s  o f  d a t a  r e c e i v e d  t o
a  r e g i s t e r  s p e c i f i e d  b y  t h e  c o m m a n d  b y t e ,  o r ,  t o  o u t p u t  t h e  e i g h t  b i t s  o f  d a t a  f r o m  a  r e g i s t e r  s p e c i f i e d  b y  t h e
c o m m a n d  b y t e .

T h e  c o m m u n i c a t i o n  p r o t o c o l  i s  a s y n c h r o n o u s  r e t u r n - t o - o n e  a n d  i s  r e f e r e n c e d  t o  V S S .  C o m m a n d  a n d  d a t a

b y t e s  c o n s i s t  o f  a  s t r e a m  o f  e i g h t  b i t s  t h a t  h a v e  a  m a x i m u m  t r a n s m i s s i o n  r a t e  o f  5  K b i t s / s .  T h e  l e a s t - s i g n i f i c a n t

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

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

t r a n s m i t t e r ) ,  a l s o  c o m m u n i c a t e s  w i t h  t h e  b q 2 6 2 2 1 .

I f  a  c o m m u n i c a t i o n  t i m e  o u t  o c c u r s  ( f o r  e x a m p l e ,  i f  t h e  h o s t  w a i t s  l o n g e r  t h a n  t ( C Y C B )  f o r  t h e  b q 2 6 2 2 1  t o  r e s p o n do r  i f  t h i s  i s  t h e  f i r s t  a c c e s s  c o m m a n d ) ,  t h e n  a  B R E A K  s h o u l d  b e  s e n t  b y  t h e  h o s t .  T h e  h o s t  m a y  t h e n  r e s e n dt h e  c o m m a n d .  T h e  b q 2 6 2 2 1  d e t e c t s  a  B R E A K  w h e n  t h e  H D Q  p i n  i s  d r i v e n  t o  a  l o g i c - l o w  s t a t e  f o r  a  t i m e  t ( B ) o r  g r e a t e r .  T h e  H D Q  p i n  t h e n  r e t u r n s  t o  i t s  n o r m a l  r e a d y - h i g h  l o g i c  s t a t e  f o r  a  t i m e  t ( B R ) . T h e  b q 2 6 2 2 1  i s  t h e nr e a d y  f o r  a  c o m m a n d  f r o m  t h e  h o s t  p r o c e s s o r .

T h e  r e t u r n - t o - o n e  d a t a - b i t  f r a m e  c o n s i s t s  o f  t h r e e  d i s t i n c t  s e c t i o n s :

1 . T h e  f i r s t  s e c t i o n  s t a r t s  t h e  t r a n s m i s s i o n  b y  e i t h e r  t h e  h o s t  o r  t h e  b q 2 6 2 2 1  t a k i n g  t h e  H D Q  p i n  t o  a  l o g i c - l o w s t a t e  f o r  a  p e r i o d  e q u a l  t o  t ( H W 1 )  o r  t ( D W 1 ) .

2 . T h e  n e x t  s e c t i o n  i s  t h e  a c t u a l  d a t a  t r a n s m i s s i o n ,  w h e r e  t h e  d a t a  s h o u l d  b e  v a l i d  b y  a  p e r i o d  e q u a l  t o  t ( H W 1 ) o r  t ( D W 1 ) ,  a f t e r  t h e  n e g a t i v e  e d g e  t h a t  s t a r t s  c o m m u n i c a t i o n .  T h e  d a t a  s h o u l d  b e  h e l d  f o r  t ( H W 0 )  a n d  t ( D W 0 ) p e r i o d s  t o  a l l o w  t h e  h o s t  o r  b q 2 6 2 2 1  t o  s a m p l e  t h e  d a t a  b i t .

3 . T h e  f i n a l  s e c t i o n  s t o p s  t h e  t r a n s m i s s i o n  b y  r e t u r n i n g  t h e  H D Q  p i n  t o  a  l o g i c - h i g h  s t a t e  b y  a t  l e a s t  a  p e r i o d

e q u a l  t o  t ( D W 0 )  o r  t ( H W 0 )  a f t e r  t h e  n e g a t i v e  e d g e  u s e d  t o  s t a r t  c o m m u n i c a t i o n .  T h e  f i n a l  l o g i c - h i g h  s t a t e
s h o u l d  b e  h e l d  u n t i l  a  p e r i o d  e q u a l  t o  t ( C Y C H )  o r  t ( C Y C B ) ,  t o  a l l o w  t i m e  t o  e n s u r e  t h a t  t h e  b i t  t r a n s m i s s i o n c e a s e d  p r o p e r l y .
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APPLICATION INFORMATION

register descriptions

battery voltage offset registers (BATH)

Bits 3 through 7 of the BATH register (address = 0x72) store the offset information for the voltage ADC. The most
significant bit is the sign bit followed by 4 bits of offset data. Each count of offset represents 8 mV. The host is
responsible for subtracting the offset for the measurement from the uncorrected value found in BATH and BATL
registers. This is a signed magnitude number with Bit 7 being the sign bit.  A 1 in Bit 7 means that the number
is negative.

battery voltage registers (BATH/BATL)

The BATH (address = 0x72 – bits 0 through 2) and the BATL low-byte register (address = 0x71) contain the result
of ADC conversion on the battery voltage. The voltage is expressed in an 11-bit binary format with an LSB step
size of 2.44 mV. Bit 3 of BATH register represents the MSB and bit 0 of the BATL represent the LSB.

flash program address register (FPA)

The FPA byte register (address = 0x70) points to the flash address location that is programmed when the
program flash command is issued. This byte is used with the FPD and FCMD register to program an individual
byte in flash memory.

flash program data register (FPD)

The FPD byte register (address = 0x6F) contains the data to be programmed into the flash address location
pointed 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)

The DCRH high-byte register (address = 0x6E) and the DCRL low-byte register (address = 0x6D) contain the
count of the discharge, and are incremented whenever VSR < VSS These registers continue to count beyond
FFFFH, so pro
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APPLICATION INFORMATIONdischarge time count registers (DTCH/DTCL)
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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 c l e a r  r e g i s t e r  ( C L R ) T h e  b i t s  i n  t h e  C L R  r e g i s t e r  ( a d d r e s s  0 x 6 3 )  c l e a r  t h e  D C R ,  C C R ,  S C R ,  D T C ,  a n d  C T C  r e g i s t e r s ,  r e s e t  t h e

b q 2 6 2 2 1 4 b y  f o r c i n g  a  p o w e r - o n - r e s e t  a n d  s e t t i n g  t h e  s t a t e  o f  t h e  S T A T  p i n  a s  d e s c r i b e d  i n  T a b l e  1 1 .

T a b l e  1 1 .  C L R  R e g i s t e r

C L R  

B I T S

7

( M S B )

6543210

( L S B )

R S V DR S V DR S V DC T CD T CS C RC C RD C RT a b l e  1 2 .  C L R  R e g i s t e r  D e f i n i t i o n s R S V DRSVD bits (bits 5, 6 and 7) are reserved for future use and should be written to404by the host. C T C

bit. After the registers are cleared, the CTC bit is cleared. This bit is cleared on power-on-reset. bit. After the registers are cleared, the DTC bit is cleared. This bit is cleared on power-on-reset.

SCR bit (bit 2) clears both the SCRH and SCRL registers. Writing a 1 to4this bit clears the SCRH and SCRL

register. After these registers are cleared, the SCR bit is cleared. This bit is cleared on power-on-reset.

C C R

registers. After these registers are cleared, the CCR bit is cleared. This bit is cleared on power-on-reset. registers. After these registers are cleared, the DCR bit is cleared. This bit is cleared on power-on-reset.

f l a s h  c o m m a n d  r e g i s t e r  ( F C M D )

T h e  F C M D  r e g i s t e r  ( a d d r e s s  0 x 6 2 )  is the flash command register and programs a single flash byte-location,

perform 

f u n c t i o n s  a r e  p e r f o r m e d  b y  w r i t i n g  t h e  d e s i r e d  c o m m a n d  c o d e  t o 4 t h e  F C M D  r e g i s t e r .  A f t e r  t h e  b q 2 
 3 2 1  h a s

finished executing the issued command, the flash command register is cleared.

Program byte command code. This code ANDs the contents of4the FPD register with the contents of4flash byte

location pointed to4by the contents of4the FPA register.

Power-down code. This code places the bq2
321 into the sleep mode when the conditions are met as indicated



�������
 
 

 

SLUS607 − MAY 2004

18 www.ti.com

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

t e m p e r a t u r e  r e g i s t e r s  ( T M P H ,  T M P L )

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

K . T h e  t e m p e r a t u r e  i s  r e p o r t e d  a s  11  b i t s  o f  d a t a ,  u s i n g  

a l l  8  b i t s  o f  t h e  T M P L  l o w  r e g i s t e r  a n d  t h e  3  b i t s

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  [ 2 : 0 ]  a n d  T M P L  [ 7 : 0 ] ,

0  2 5

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 ,  t o  e n s u r e  t h a t  i n c o r r e c t  d a t a  i s  n o t  u s e d  w h e n  c a l c u l a t i n g  t h e

t e m p e r a t u r e .
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PACKAGING INFORMATION

Orderable Device Status (1) Package Type Package
Drawing

Pins Package Qty Eco Plan (2) Lead/
Ball Finish

MSL Peak Temp (3) Samples

(Requires Login)

BQ26221PW ACTIVE TSSOP PW 8 100 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ26221PWG4 ACTIVE TSSOP PW 8 100 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ26221PWR ACTIVE TSSOP PW 8 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ26221PWRG4 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 for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based  die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): TI defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br)  and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

 
(3) MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.
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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



*All dimensions are nominal

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

BQ26221PWR TSSOP PW 8 2000 367.0 367.0 35.0
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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 special agreement specifically governing such use.

Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and TI will not be responsible for any failure of such
components to meet such requirements.

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap TI E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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