DEVICES

ANALOG MicroConverter®, Dual 16-Bit Sigma-Delta
ADCs with Embedded 62 kB Flash MCU

ADuC836

FEATURES
High Resolution X-A ADCs
2 Independent ADCs (16-Bit Resolution)
16-Bit No Missing Codes, Primary ADC
16-Bit rms (16-Bit p-p) Effective Resolution @ 20 Hz
Offset Drift 10 nV/°C, Gain Drift 0.5 ppm/°C
Memory
62 Kbytes On-Chip Flash/EE Program Memory
4 Kbytes On-Chip Flash/EE Data Memory
Flash/EE, 100 Year Retention, 100 Kcycles Endurance
3 Levels of Flash/EE Program Memory Security
In-Circuit Serial Download (No External Hardware)
High Speed User Download (5 Seconds)
2304 Bytes On-Chip Data RAM
8051 Based Core
8051 Compatible Instruction Set
32 kHz External Crystal
On-Chip Programmable PLL (12.58 MHz Max)
3 x 16-Bit Timer/Counter
26 Programmable I/0 Lines
11 Interrupt Sources, 2 Priority Levels
Dual Data Pointer, Extended 11-Bit Stack Pointer
On-Chip Peripherals
Internal Power on Reset Circuit
12-Bit Voltage Output DAC
Dual 16-Bit X-A DACs/PWMs
On-Chip Temperature Sensor
Dual Excitation Current Sources
Time Interval Counter (Wake-Up/RTC Timer)
UART, SPI®, and I>C® Serial I/0
High Speed Baud Rate Generator (Including 115,200)
Watchdog Timer (WDT)
Power Supply Monitor (PSM)
Power
Normal: 2.3 mA Max @ 3.6V (Core CLK = 1.567 MHz)
Power-Down: 20 pA Max with Wake-Up Timer Running
Specified for 3V and 5V Operation
Package and Temperature Range
52-Lead MQFP (14 mm X 14 mm), -40°C to +125°C
56-Lead LFCSP (8 mm X 8 mm), -40°C to +85°C

APPLICATIONS

Intelligent Sensors

Weigh Scales

Portable Instrumentation, Battery-Powered Systems
4-20 mA Transmitters

Data Logging

Precision System Monitoring
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GENERAL DESCRIPTION

The ADuC836 is a complete smart transducer front end, integrating
two high resolution %-A ADCs, an 8-bit MCU, and program/data
Flash/EE memory on a single chip.

The two independent ADCs (primary and auxiliary) include a
temperature sensor and a PGA (allowing direct measurement

of low level signals). The ADCs with on-chip digital filtering and
programmable output data rates are intended for the measure-
ment of wide dynamic range, low frequency signals, such as those
in weigh scale, strain gage, pressure transducer, or temperature
measurement applications.

The device operates from a 32 kHz crystal with an on-chip PLL
generating a high frequency clock of 12.58 MHz. This clock is
routed through a programmable clock divider from which the MCU
core clock operating frequency is generated. The microcontroller
core is an 8052 and therefore 8051 instruction set compatible
with 12 core clock periods per machine cycle.

62 Kbytes of nonvolatile Flash/EE program memory, 4 Kbytes of
nonvolatile Flash/EE data memory, and 2304 bytes of data RAM
are provided on-chip. The program memory can be configured as
data memory to give up to 60 Kbytes of NV data memory in data
logging applications.

On-chip factory firmware supports in-circuit serial download and
debug modes (via UART), as well as single-pin emulation mode
via the EA pin. The ADuC836 is supported by a QuickStart™
development system featuring low cost software and hardware
development tools.
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IT $# 1). 6 2ANGE ¢ 6 D"S T\
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IFFSET %RROR $RIFT M6 2# TYP
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¢ 4.1 ap NI MAX
INALOG )NPUT #URRENTE¢SRIFT 4.4 ag Pl ag TYP
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0OARAMETER 1$U# AEST #ONDITIONS #OMMENJTSNIT
42!.3$5#%2 "52./54 #522%.4 3/52#%3
). #URRENT n ). )S THE 3ELESITEVEO)NPUT NI TYP
TO THE ORIMARY !$#
).n #URRENT 1).n )S THE 3ELECTED .EGATIVE )NPUT
TO THE IUXILIARY !1$#
JNITIAL 4OLERANCE agl ¢ TYP
$RIFT ag TYP
%8#)414)/. #522%.4 3/52#%3
JUTPUT #URRENT n !VAILABLE FROM %ACH #URREN¥BOURCE
JNITIAL 4OLERANCE ag TYP
$RIFT PPM 3# TYP
JNITIAL #URRENT -ATCHING ay ¢ -ATCHING BETWEEN "OTH §URRENT 30URCE
$RIFT -ATCHING PPM 2# TYP
,INE 2EGULAJION 16 16 g5 6 M! 6 TYP
,OAD 2EGULATION M! 6 TYP
/JUTPUT #OMPLIANCE 1633 N 6 MAX
s 6 MIN
J")# ).0543
ILL )NPUTS %XCEPT 3#,/#} 2%3%4
AND 84!,
)6 )NPUT ,O0W 60LTAGE $65s 6 6 MAX
$64s 6 6 MAX
.6 JNPUT (IGH 60LTAGE 6 MIN
3#,/#+ AND 2%3%4 INLY
BCHMITT 4RIGGERED INPUTS
4 6 $6ss 6 6 MIN 6 MAX
$6s 6 6 MIN 6 MAX
4nB $645 6 6 MIN 6 MAX
$64 6 6 MIN 6 MAX
4 664, $6ss 6 6 MIN 6 MAX
$65 6 6 MIN 6 MAX
JNPUT #URRENTS
0OORT 0 noO =9 ¢ 6). 6 OR 6 M MAX
3#,/#+ -13) -)KK n MIM MAX 6). 6 %6 6 )NTERNAL PMLLIMER M! MAX
¢ 6y 6Gs $6s 6 M! MAX
2%3%4 ¢ 6). 6 %6 6 M! MAX
MIN MA X 6) 6&s $6s 6 M! MIN M! MAX
JNTERNAL OULL $OWN
0 0 OORTS AND | ¢ 6y, 6Gs $6s 6 M! MAX
n 6). 6 %6 6 M! MIN
n M! MAX
n 6). M6 %6 6 M! MIN
n M! MAX
JNPUT #APACITANCE 'LL $IGITAL )NPUTS P& TYP
#29341, [3#),,14/2 84!, 1.$ 84!,
,OGIC )NPUTS 84!, INLY
)6 JNPUT ,OW 60LTAGE $64s 6 6 MAX
$64s 6 6 MAX
y6 JNPUT (IGH 60LTAGE $65 6 6 MIN
$65s 6 6 MIN
84!, )NPUT #APACITANCE P& TYP
84!, /UTPUT #APACITANCE P& TYP
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30%#)&)#ESNF1BUED

OARAMETER | I$U# 4EST #ONDITIONS #OMMENFSNIT
J')# 1540543 .OT )NCLUDING 84!,
6§ /UTPUT (IGH 60LTAGH 655 63)oss  M! 6 MIN
Bss 6 324 M! 6 MIN
6 /UTPUT ,OW 60LTAGE )ay. + M! 3#,/#+ -/3) 3$!4! 6 MAX
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0/7%2 3500,9 -/.)4/2 03-

lgs 4RIP 0OOINT 3ELECTIOIN 2ANGE &OUR 4RIP 0OINTS 3ELECTABLE IN 4HIS 2ANGE
OROGRAMMED VIA 40! n IN|03-#/. 6 MAX
lgs OOWER 3UPPLY 4RIP POINT ICCURACY @5 ag MAX
¢ 4.4 ay MA X
$6; 4RIP 0OOINT 3ELECTIQN 2ANGE &OUR 4RIP 0OINTS 3ELECTABLE IN 4HIS 2ANGE
OROGRAMMED VIA 40$ n IN 03-#/. 6 MAX
$6s OOWER 3UPPLY 4RIP POINT ICCURACY .. # MAX
¢ 4.4 # MAX
TV4#($1 4)-%2 7%4
4IMEOUT OERIOD .INE 4IMEOUT OERIODS IN 4HIS 2ANGE
OROGRAMMED VIA 02% n |} 7$#/. MS MA
“#5 HI2% #,/#+ 214% #LOCK 2ATE 'ENERATED VIN /N #HIP 0,
-#5 #LOCK 2ATE OR®AMMABLE VIA #$ n "ITBKIE MIN
0, #/. 3&2
-(Z MAX
3412450 4)-%
IT OOWER /N MS TYP
IFTER %XTERNAL 2%3%4 IN .ORMAL -ODE MS TYP
IFTER 7$4 2ESET IN .ORJAL -ODE #ONTROLLED VIA 7$#/. 3&2|MS TYP
&ROM )DLE -ODE MS TYP
&ROM 0OWER $OWN -ODE
ISCILLATOR 2UNNING /3#208$ "IT IN 0,,#/. 3&2
7AKE 5P WITH AFL( )NTERRUPT MS TYP
7AKE 5P WITH 30) )NTERRUPT MS TYP
7AKE 5P WITH 4)# )NTRRUPT MS TYP
7AKE 5P WITH %XTERNAL 2%3%4 MS TYP
ISCILLATOR 0OOWERED $OWN /3#208$ "IT IN 0,,#/. 3&2
7AKE 5P WITH AFL( )NTERRUPT MS TYP
7AKE 5P WITH 30) )NTERRUPT MS TYP
7AKE 5P WITH %XTERqAL2%3%4 MS TYP

&,13( %% -%-/29 2%,)!1"),)49
%NDURANCE
$ATA 2ETENTION

#(12144%2)34)#3

#YCLES MIN
9EARS MIN
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1$U#

0ARAMETER I$U# 4EST #ONDITIONS #OMMENISNIT
0/7%2 2%15)2%-%.43 $65s ANDgk6#AN "E 3ET )NDPENDENTLY
OOWER 3UPPLY 60LTAGEP
6 6 .OMINAL /PERATJON 6 MIN
6 MAX
AES) 6 .OMINAL /PERATJON 6 MIN
6 MAX
$6 6 .OMINAL /PERATJION 6 MIN
6 MAX
$6 6 .OMINAL /PERATJION 6 MIN
6 MAX
6 0/7%2 #/.35-04)/. i $653 6 TO 65 16 6
OOWER 3UPPLY #URRENTS .ORMAL -ODE
$6#URRENT #ORE #,+ -(Z M! MAX
$6#URRENT #ORE #,+ (Z M! TYP
#ORE #,+ (z M! MAX
Jo #HURRENT #ORE #,+ -(Z OR AK!' MAX
OOWER 3UPPLY #URRENTS 0OOWER $OWN -JDEORE #,+ -(Z OR z
$6#URRENT 4.1 ag /SC /N 4)# IN M! MAX
4.1 a# /SC /N 4)# IN [M! MAX
$O6H#URRENT 4.4 a# |SC [/FF MI MAX
4.4 a# /SC /FF M! MAX
J6 #HURRENT 4.1 ag /SC /N OR /SC fFM! MAX
4.1 a# /SC /N OR /SC fWE MAX
AYPICAL 'DDITIONAL OOWER 3UPPLY #URREQNTSORE #,+ -(Z
s4)ANDs$)
03- OERIPHERAL M! TYP
ORIMARY !$# M!I'TYP
IUXILIARY !$# M!I'TYP
$1# M! TYP
$UAL #URRENT 30UR{ES M! TYP
6 0/7%2 #/.35-04)]. $64s 6 TO 6
OOWER 3UPPLY #URRENTS .ORMAL -ODE
$6#URRENT #ORE #,+ -(Z M! MAX
$SB6H#URRENT #ORE #,+ -(Z MI'TYP
#ORE #,+ -(Z MI MAX
J6 #HURRENT 164 6 #ORE #,+ Az
OR -(z M! MAX
OOWER 3UPPLY #URRENTS 0OWER $OWN - DEORE #,+ -(Z OR z
$O6H#URRENT 4.4 ag |/SC IN 4)# IN MI MAX
4.1 ag [SC /N 4)# IN [M! MAX
$6#URRENT ISC IFF M! TYP
J6 #URRENT 164 6 .4 ag
/ISC /N OR /SC [/FF MI MAX
1645 6 .4 ay
/ISC IN OR /SC [FF M! MAX

REV. B



1$U#

14%3
4AEMPERATURE RANGE FOR !$U# "3 -1&0 PACKAGE IS n 2# TO a# 4AEMPERATURE RANGE FOR !$U# "#0 #30 PA

4HESE NUMBERS ARE NOT PRODUCTION TESTED BUT ARE GUARANTEED BY DESIGN AND OR CHARACTERIZATION DA
3YSTEM :ERO 3CALE #ALIBRATION CAN REMOVE THIS ERROR

4HE PRIMARY !$# IS FACTORY CAL{BR¥GGED ATY IBEDUNTGHTIEIS FULMBSFAUSERRORBF SUPPLY OR TEMPERATURE CONDI
DIFFERENT FROM THESE AN )NTERNAL &ULL 3CALE #ALIBRATION WILL RESTORE THIS ERROR TO M6 ! SYSTEM Z

'"AIN %9RROR $RIFT IS A SPAN DRIFT 40 CALCULATE &ULL 3CALE %RROR $RIFT ADD THE /FFSET %RROR $RIFT TO |

4HE AUXILIARY !$# IS FACTORY CA¢sIBRBBIED AT IEMDWOGCEH HBIS FULL SCALE ERROR OF n ,3" I SYSTEM ZERO SCAL
WILL REMOVE THIS ERROR ALTOGETHER

$!# LINEARITY AND AC SPECIICATIONS ARE CALCULATED USINGRREDCUEE T CDE RARMGEBO&F TDO TDO66
'"AIN %RROR IS A MEASUREMENT OF THE SPAN ERROR OF THE $!#

JN GENERAL TERMS THE BIPOLAR INPUT VOLTAGE RANGECTE),,"’HE PRWHERE!$# IS GIVEN BY 2ANGE
Goe 2%&). TO 2%&). n VOIkAGE ANDHEN INTERMNAISI!SEIBECTED 2. DECIMAL EQUIVALENT OF 2. 2. 2. E G
6208 6 AND 2. 2. 2. THE 2ANGE )N 5NIPOLAR MODE THE EFFECTIVE RANGE IS 6 TO 6 IN OUR EXA

6 IS USED AS THE REFERENCE VOLTAGE TOkHE RABRLHCMAEDY V bA* YRIHEBN AMNDEBNAE 6BITS IN !$# #/. AND !$# #/. RE

)N "IPOLAR MODE THE AUXILIARY !$# CAN ONLY BE DRIVEN TO A MINIMUM OF !".$ n M6 AS INDICATED BY THE AL
RANGE IS, 2MOLHOEHOWEVER THE NEGATIVE VOLTAGE IS LIMITED TO n M6

4HE '$U# "#0 #30 PACKAGE HAS BEEN QUALIIED AND TESTED WITH THE BASE OF THE #30 PACKAGE mOATING
0INS CONIGURED IN 30) MODE PINS CONIGURED AS DIGITAL INPUTS DURING THIS TEST

0INS CONIGURMDDN ONLY

&LASH %% -EMORY 2ELIABILITY #HARACTERISTICS APPLY TO BOTH THE &LASH %% PROGRAM MEMORY AND &LASH

%NDURANCE IS QUALIIED TO +CYCLES AS PER *%$%# 3TD METHOD ! AND MEASURED AT n 2# a# a# ANL
2ETENTION LIFETIME EQUIVALENT .AT JUMNBTIPERTEWMP%ERABTDORE 4ETHOD ! 2ETENTION LIFETIME BASED ON AN A(

DERATE WITH JUNCTION TEMPERATURE AS SHOWN IN &IGURE IN THE &LASH %% -EMORY SECTION

OOWER 3UPPLY CURRENT CONSUMPTION IS MEASURED IN .ORMAL )DLE AND OOWER $OWN MODES UNDER THE FOL
.ORMAL MODE 2ESET 6 $IGITAL )/ PINS OPEN CIRCUIT #ORE #LK CHANGED VIA #$ BITS IN 0,,#/. #ORE %X
)J)DLE MODE 2ESET 6 $IGITAL )/ PINS OPEN CIRCUIT #ORE #LK CHANGED VIA #$ BITS IN 0,,#/. O0#/. #0
OOWER $OWN MODE 2ESET 6 'LL O PINS AND O noO PINS 6 ALL OTHER DIGITAL ) / PINS ARE OPEN CIR
0#1/. #ORE %XECUTION SUSPENDED IN OOWER $OWN MODE /3# TURNED ON OR OFF VIA /3#?0% BIT 0,,#/. IN

$63s POWER SUPPLY CURRENT WILL INCREASE TYPICALLY BY M! 6 OPERATION AND M! 6 OPERATION DURIN
3PECIICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

n n REV. B



ADuC836

ABSOLUTE MAXIMUM RATINGS!

(Ta= 25°C, unless otherwise noted.)

AVpptoAGND ... ... ... i -0.3Vto+7V
AVpptoDGND ............... ... ... .... —-0.3Vto+7V
DVpptoAGND ..., -0.3Vto+7V
DVpptoDGND ............ ..., -0.3Vto+7V
AGNDtoDGND? ...................... -0.3Vto +0.3V
AVDD to DVDD ............................ -2Vto+5V
Analog Input Voltage to AGND? . . . . .. —0.3V to AVpp + 0.3V
Reference Input Voltage to AGND .... -0.3VtoAVpp + 0.3V
AIN/REFIN Current (Indefinite) .................. 30 mA
Digital Input Voltage to DGND ... ... -0.3V to DVpp + 0.3V
Digital Output Voltage to DGND . . . .. -0.3V to DVpp + 0.3V
Operating Temperature Range ............ -40°C to +125°C
Storage Temperature Range .............. -65°C to +150°C
Junction Temperature . .................. ..., 150°C
0;a Thermal Impedance (MQFP) ................. 90°C/W
0;a Thermal Impedance (LFCSP Base Floating) ... ... 52°C/W
Lead Temperature, Soldering

Vapor Phase (60seC) . ......ovviiiiinennnn... 215°C

Infrared (15S€C) oo v v i i i i 220°C
NOTES

!Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage to the device. This is a stress rating only; functional operation of the device
at these or any other conditions above those listed in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

2AGND and DGND are shorted internally on the ADuC836.

Applies to P1.2 to P1.7 pins operating in analog or digital input modes.

CAUTION

PIN CONFIGURATIONS
52-Lead MQFP

" IDENTIFIER

ADuC836
TOP VIEW
(Not To Scale)

@
" IDENTIFIER

ADuC836
TOP VIEW
(Not To Scale)

15 28

NOTES

1.THE LFCSP HAS AN EXPOSED PAD THAT
MUST BE SOLDERED TO THE METAL PLATE
ON THE PRINTED CIRCUIT BOARD (PCB)
FOR MECHANICAL REASONS AND TO DGND.

on the human body and test equipment and can discharge without detection. Although the ADuC836

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily accumulate W ARN I NG' ]

features proprietary ESD protection circuitry, permanent damage may occur on devices subjected to high “
energy electrostatic discharges. Therefore, proper ESD precautions are recommended to avoid performance

degradation or loss of functionality.

ESD SENSITIVE DEVICE

REV. B
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&IGURE $ETAILED "LOCK $IAGRAM

0). &5.#4)/. $%3#2)04)/.3

OIN .Q
,EA
-1&0

OINJ.

, B
#30

AD

-NEMONI

SESPEIPTION

0

4 0

4

0

$1# )%8# )

).

%8 07-

0

7- )

n(

Y%8H )

) | 0 ANDO
CONIGURATION AS DESCRIBED FOR 0ORT
SINK CAPABILITY OF M!

0 AND O ALSO HAVE VARIOUS SECONDARY FUNCTION
USED TO PROVIDE A CLOCK INPUT TO 4IMER 7HEN ENABLED
IN RESPONSE TO A NEGATIVE TRANSITION ON THE 4 INPUT P
07- OUTPUT WILL APPEAR AT THIS PIN

0 CAN ALSO BE USED TO PROVIDE A CONTROL INPUT TO
NEGATIVE TRANSITION ON THE 4 %8 INPUT PIN WILL CAUSE A
)F THE 07- 1S ENABLED THE 07- OUTPUT WILL APPEAR AT TF

) 0OORT TO OORT HAVE NO DIGITAL OUTPUT DF
FOR WHICH MUST BE WRITTEN TO THE PORT BIT !S A DIGIT
DRIVEN HIGH OR LOW EXTERNALLY 4HESE PINS ALSO HAVE T

4HE VOLTAGE OUTPUT FROM THE $!# OR ONE OR BOTH C

«!' CAN BE CONIGURED TO APPEAR AT THIS PIN

ITUXILIARY !$# INPUT OR ONE OR BOTH CURRENT SOURCE

CAN FUNCTION AS DIGITAL INPUTS OR
0 AND O HAVE

REV. B



1$U#

0).

&5.#4)/. $%3#2)04)/.3 CONTINUED

0IN .d
yEA
-1&0

0l

#30

Nj.

E

SESCHEIPTION

cocoo
N

$5!6
. $
2%&). n
2%8&).
KK
)31
2%3

28%
48%
AFL(
AFL)
4 07-#,+

[eNeNelNoNo)

o o

0J

+36
$'.%

3#,/#+

-13) 3$141

0 no
I'n!

841,
841,

——w|0

ORIMARY !$# O0OSITIVE INALOG )NPUT

ORIMARY !$# .EGATIVE INALOG )NPUT

IUXILIARY !$# )NPUT OR -UXED ORIMARY !$# 0OSITIVE

IJUXILIARY !$# )NPUT OR -UXED ORIMARY !$# .EGATIVE
OUTPUT FROM THE $!# CAN ALSO BE CONIGURED TO APPE/

INALOG 3UPPLY 60LTAGE 6 OR 6
INALOG 'ROUND 'ROUND REFERENCE PIN FOR THE ANA
2EFERENCE )NPUT .EGATIVE 4ERMINAL
) 2EFERENCE )NPUT O0OSITIVE 4ERMINAL
3LAVE 3ELECT )NPUT FOR THE 30) )NTERFACE ! WEAK
-ASTER )NPUT 3LAVE /UTPUT FOR THE 30) )NTERFACE ! W

2ESET )NPUT ! HIGH LEVEL ON THIS PIN FOR CORE C
RUNNING RESETS THE DEVICE 4HERE IS AN INTERNAL WE.
INPUT STAGE ON THIS PIN

) ! 0 noO ARE BIDIRECTIONAL PORT PINS WITH INTE
HAVE S WRITTEN TO THEM ARE PULLED HIGH BY THE INTE
STATE CAN BE USED AS INPUTS !S INPUTS OORT PINS B
SOURCE CURRENT BECAUSE OF THE INTERNAL PULL UP RE
TRANSITION A STRONG PULL UP IS ACTIVE FOR TWO CORE
CYCLE OORT PINS ALSO HAVE VARIOUS SECONDARY FUN

2ECEIVER $ATA FOR 5!24 3ERIAL OORT

ARANSMITTER $ATA FOR 5!24 3ERIAL OORT

%XTERNAL )NTERRUPT 4HIS PIN CAN ALSO BE USED A

%XTERNAL )NTERRUPT 4HIS PIN CAN ALSO BE USED A

4IMER #OUNTER % XTERNAL )NPUT )F THE 07- IS ENAE
INPUT AT THIS PIN

4IMER #OUNTER % XTERNAL )NPUT

%XTERNAL $ATA -EMORY 7RITE 3TROBE
EXTERNAL DATA MEMORY

%XTERNAL $ATA -EMORY 2EAD 3TROBE
TO 0ORT

$IGITAL B3UPPLY
$IGITAL 'ROUND

,ATCHES THE D.

%NABLES THE D

6 OR 6
'ROUND REFERENCE POINT FOR THE D

3ERIAL )NTERFACE #HOCKR FOR) ETEREFROEE!'$ AN INPUT
BCHMITT TRIGGERED INPUT AND A WEAK INTERNAL PULL |
OUTPUTTING LOGIC LOW 4HIS PIN CAN ALSO BE DIRECTLY
OUTPUT PIN

3ERIAL $ATA)NTERRATHEOR -ASTER /UTPUT 3LAVE )NP
30) )NTERFACE ! WEAK INTERNAL PULL UP IS PRESENT ON
LOGIC LOW 4HIS PIN CAN ALSO BE DIRECTLY CONTROLLEL

) ! OORT IS A BIDIRECTIONAL PORT WITH INTERNAL F
WRITTEN TO THEM ARE PULLED HIGH BY THE INTERNAL PU
BE USED AS INPUTS !S INPUTS OORT PINS BEING PULLEL
BECAUSE OF THE INTERNAL PULL UP RESISTORS

0OORT EMITS THE HIGH ORDER ADDRESS BYTES DURING FE
AND MIDDLE AND HIGH ORDER ADDRESS BYTES DURING AC
MEMORY SPACE

JNPUT TO THE #RYSTAL /SCILLATOR )NVERTER

/[UTPUT FROM THE #RYSTAL /SCILLATOR )NVERTER
SECTION FOR DESCRIPTION

3EE
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0).

&5.#4)/. $%3#2)04)/.3 CONTINUED

0IN .
L EAD
-1&0

0l

#30

N

-NEMON

SESCPEIPTION

I, %

0 no
1$n'$

EPAD

%XTERNAL !CCESS %NABLE ,0GIC )NPUT 7HEN HELD HIGH
FETCH CODE FROM INTERNAL PROGRAM MEMORY LOCATIONS
THIS INPUT ENABLES THE DEVICE TO FETCH ALL INSTRUCTIO
40 DETERMINE THE MODE OF CODE EXECUTION | E INTERN#
SAMPLED AT THE END OF AN EXTERNAL 2%3%4 ASSERTION O
=9 MAY ALSO BE USED AS AN EXTERNAL EMULATION ) / PIN A
AT THIS PIN MUST NOT BE CHANGED DURING NORMAL MODE
EMULATION INTERRUPT THAT WILL HALT CODE EXECUTION

OROGRAM 3TORE %NABLE ,0GIC /JUTPUT 4HIS OUTPUT IS A
EXTERNAL PROGRAM MEMORY TO THE BUS DURING EXTERNAL
SIX OSCILLATOR PERIODS EXCEPT DURING EXTERNAL DATA N
HIGH DURING INTERNAL MKGGE FCAW BRXBEOUBEOWNSED TO ENABLE
$OWNLOAD MODE WHEN PULLED LOW THROUGH A RESISTOR ¢/
ASSERTION OR AS PART OF A DEVICE POWER CYCLE

IDDRESS ,ATCH %NABLE ,0GIC /UTPUT 4HIS OUTPUT IS US
PAGE BYTE FOR BIT DATA ADDRESS SPACE ACCESSES OF
DURING EXTERNAL CODE OR DATA MEMORY ACCESS CYCLES
PERIODS EXCEPT DURING AN EXTERNAL DATA MEMORY ACCE
THE O#/. BIT IN THE 0#/. 3&2

)/ 4HESE PINS ARE PART OF OORT WHICH IS AN BIT |
)/ PORT OORT PINS THAT HAVE S WRITTEN TO THEM mOAT
'$ n!$ AS HIGREDMNCE INPUTS IN EXTERNAL PULL UP RESIST
ON O OUTPUTS TO FORCE A VALID LOGIC HIGH LEVEL EXTERN
LOW ORDER ADDRESS AND DATA BUS DURING ACCESSES TO E
JN THIS APPLICATION IT USES STRONG INTERNAL PULL UPS !

Exposed Pad. The LFCSP has an exposed pad that must be soldered to the metal plate on the
printed circuit board (PCB) for mechanical reasons and to DGND.

) JNPUT / /UTPUT 3 3UPPLY

REV.B
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1$U#

“%-129 [2'1.):14)].
4HE I$U#

. +BYTES OF /N #HIP &LASH %% OROGRAMHEWJRE¢K STARTS FROM LOCATION
2 "OF REGISTER BANK

© +BYTES OF /N #HIP &LASH %% $ATA -EMRR¥|STER BANK THE STACK POINTER SHOULI

. BYTES OF 'ENERAL OURPOSE 2!-
e +BYTES OF )NTERNAL 82!-

21-

&(

4HUS

NOT USED FOR DATA STORAGE

&LASH %% OROGRAM -EMORY % %21, 0520/3%
AHE 1$U# PROVIDES +BYTES OFM&MSH %% PROGRAM 129!

ORY TO RUN USER CODE 4HE USER CAN CHOOSE TO RUN CODE FR|OM THIS
INTERNAL MEMORY OR RUN CODE FROM AN EXTERNAL|[PROGRAM M[EMMORY

)F THE USER APPLIES POWER OR RESETS THE BEVIEE WHILE THE 1 RTINS
PULLED LOW EXTERNALLY THE PART WILL EXECUTEICODE FROM THE EXTERNAL
PROGRAM SPACE OTHERWISE IF =9 IS PULLED HIG {Ex.ERNALLg( HE PART
DEFAULTS TO CODE EXECUTION FROM ITS INTERNAL { FBYTES OF &UASH %%
PROGRAM MEMORY ( (

S5NLIKE THE I$U# WHERE CODE EXECUTION CAN OVERMOW FROM [THE

INTERNAL CODE SPACE TO EXTERNAL CODE SPACE O
GREATER THAN &&&( THE !$U# DOES NOT SUPPOR
FROM & &&( IN INTERNAL CODE SPACE TO & ( IN EXTH

THE ROLLOGY
RNAL CODE

APPEAR AS ./0O INSTRUCTIONS TO USER CODE

1 &&( WILL ¢

(

SPACE )NSTEAD THE BYTES BETWEEN & ( AND %&

EcBiasss "
Q n2

“4— 2%3%4 6!,5% /¢
341#+ 0/).4%2

OERMANENTLY EMBEDDED IRMWARE ALLOWS CODE TO BE SERIALLY DOWN

LOADED TO THE

PORT WHILE THE DEVICE IS IN CIRCUIT .0 EXTRRAMaTARPWARE IS REQUIRED
+BYTBS THE PROGRAM MEMORY CAN BE REERGGRAMMENDT AINSINGBYTES OF ON CHIP E;

RUNTIME THUS THE CODE SPACE CHABSIBIE UPRGR ADIED MEMBRYEADRTHOUGH ON CHIP

USER DEINED PROTOCOL OR INMEMOR BE4HISESD RBCAID
IS DISCUSSED IN MORE DETRAMORWY THECE& LA SO B PO M

&LASH %% $ATA -EMORY BIT IS SET

NTAHE

+BYTES OF &LASH %% $ATA -EMORY ARE AYRMABLE AS "INPHRPR AND
CAN BE ACCESSED INDIRECTLY VIA A GRO U \OENRW GTi$ TEHES #MAPPEBITNSBTTHECESS TO T

S3PECIAL &UNCTION 2EGISTER 3&2 AREA

(

2ESET INITIALIZES THE STACK POINTER TO LO
CONTAINS FOUR DIFFERENT MENMPR YNBEREMENTS THE 30 BEFORE LOADING TH

WHIC

IF ONE IS GOI

+BYTES OF INTERNAL CODE &PRACREVIA THFER24 SERIAE OF )NTERNAL $

IS A

+BYTES OF INTERNAL 82!
+BYTES OF THE EXTERNAL ADDRES
/I THERWISE ACCESS TO THE EXTEI

IOWOESOCOURMHBPRCESTHH® % BATA042 IS GREATE

MEMORY IS DISCUSSED IN DETAIL IN THE &LASH %% -EMQRY SECTION
&&&&&R( & & &&&J& (

"ENERAL OURPOSE 2!-
4HE GENERAL PURPOSE 2!- IS DIVIDED INTO TWO SEP MEMORIEY
THE UPPER AND LOWER BYTES OF 2!- 4HE LOWER =S OF
2!1- CAN BE ACCESSED THROUGH DIRECT OR INDIRECT SSING TH
UPPER BYTES OF 2!- CAN ONLY BE ACCESSED THRE*§I> ®DIRECT F #3152 'F
ADDRESSING AS IT SHARES THE SAME ADDRESS SPA{ -%-/29 |HE 3&2 SH -%/29
WHICH CAN ONLY BE ACCESSED THROUGH DIRECT AD " 4s ING es2d
4HE LOWER BYTES OF INTERNAL DATA MEMORY ARH 301#% ED AS SHO| 30!#%
IN & GURE 4HE LOWEST BYTES ARE GROUPED INT R BANKS O
EIGHT REGISTERS ADDRESSED AS 2 THROUGH 2 4H BYTES

BITS LOCATIONS ( THROUGH &( ABOVE THE RE BANKS (
FORM A BLOCK OF DIRECTLY ADDRESSABLE BIT LOCA AT BIT ABDRESSES

( THROUGH &( 4HE STACK CAN BE LOCATED ANYWH THE INTER /. #00
NAL MEMORY ADDRESS SPACE AND THE STACK DEP®T BE EXPANDEDR"
UP TO BYTES Py v
&IGURE  )NTERNAL AND %XTERNAL

"%.%2!, ./4%3 0%241).)." 4/ 4()3 $!4! 3(%%4

3%4 IMPLIES A ,0GIC
OTHERWISE STATED

STATE AND #,%!2%$ IMPLIES A ,0GIC

3%4 AND #,%!2%$ ALSO IMPLY THAT THE BIT IS SET OR AUTOMATICALLY CLEARED BY

THE !'$U# HARDWARE UNLESS OTHERWISE STATED

STATE UNLESS

5SER SOFTWARE SHOULD NOT WRITE S TO RESERVED OR UNIMPLEMENTED BITS AS THEY

MAY BE USED IN FUTURE PRODUCTS

INY PIN NUMBERS USED THROUGHOUT THIS DATA SHEET REFER TO THE

PACKAGEESS OTHEF
REV. B n
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1$U#

7THEN ACCESSING THE INTERNAL 82!- THE GO0%N)D, &S5POIRT PHN)S4%33 3&23
WELL AS THE J< AND OJ STROBES WILL NOAHEE3QY SFPACRISPHRPAPEDAINTO THE UPPER E

DARD -/168 INSTRUCTION 4HIS ALLOWS DHH A SIEERM DB YUSPATHE 88D ACCESSED BY DIRECT
PORT PINS AS STANDARD ) / PROVIDES AN INTERFACE BETWEEN THE #05 AND
4HE UPPER BYTES OF THE INTERNAL ssz#k E@fh%}%ﬁe 'F@@[B/EM ;SHgXich’\\INGNmE&FGRUORGERA
TO BE USED AS AN EXTENDED BIT STACK BBINT Y% UEREAHP
STACK WILL OPERATE EXACTLY LIKE AN IN THAT IT WILL ROLL OVER FROM
&&( TO (IN THE GENERAL PURPOSE 2!- /N | tr94% w %#42)il,.9 % 0hha2) A1 0
HOWEVER IT IS POSSIBLE BY SETTING #&' |./6/,14)% a.13( wpE THE  BIT 290021121 110 %
EXTENDED STACK POINTER )N THIS CASE TL.2202 26720 || OVE[ &/3(%% sia
&&( IN 21-TO (IN 82!- 4HE BIT STACK POINTER IS %129
VISIBLE IN THE 30 AND 30( 3&2S 4HE 30 3&2 ISpoaXaTcp A "94%
AS WITH A STANDARD 4HE 30( 382 IS LOCAT, . | ( 4 &3592;))/.& N
,3"S OF THIS 382 CONTAIN THE THREE EXTRA | #2% [CEY 2%)34%T O
EXTEND THE BIT STACK POINTER INTO AN  Brr—gg=oK Pq *"
&&( v ’6‘%)/%?0’(%#2‘3,%
"94%3 2! 4%-0 3%.3/2
+ 82!- #522% .4 3/52#
L ")4 $l#
3%2)!, )/
7%4 03-
500%2 a4)# 0,,
"94%3 /&
400 88
515 s8a0 &IGURE OROGRAMMING -ODEL
141 /.,9
e ILL REGISTERS EXCEPT THE OROGRAM #OUNTEF
e e GENERAL PURPOSE REGISTER BANKS RESIDE IN
REGISTERS INCLUDE CONTROL CONIGURATION
™ PROVIDE AN INTERFACE BETWEEN THE #05 AND A
e ( ICCUMULATOR 3&2 !##
RSN J1%z I## 1S THE ICCUMULATOR 2EGISTER WHICH IS
21- I 800 821 OPERATIONS INCLUDING ADDITION SUBTRACTIO
A ( $rari.o AND DIVISION AND "OOLEAN BIT MANIPULATION!

ACCUMULATOR SPECIIC INSTRUCTIONS REFER T

&IGURE %XTENDED 3TACK OOINTER BERERATION
" |
%XTERNAL $SATA -EMORY %XTERNAL 821- 4HE " 2EGISTER IS USED WITH THE !'## FOR MULT

NS &OR OTHER INSTRUCTIO]
*UST LIKE A STANDARD COMPATIBLE CO%%%é%PgLrgl’é%ﬁ% SCRATCH PAD REGISTER

ACCESS EXTERNAL DATA MEMORY USING A
-/168 INSTRUCTION AUTOMATICALLY OUTPUTRATAHEBOMNREBUS0EDNTROL
STROBES REQUIRED TO ACCESS THE DATA #HEMHRTA 00|NTER |S MADE UP OF THREE BITR

AHE I$U# HOWEVER CAN ACCESS UP TO FPA \'?;%ET BYJI,EADI'DAI;\]IIEDS%OESLFOOV;/Q '?,\TTT
DATA MEMORY 4HIS IS AN ENHANCEMENT Of éé Lr ACCESS )T MAY BE
DATA MEMORY SPACE AVAILABLE ON A STAN) TER 230 EL\LTHOUGH)#$O42 !

4HE EXTERNAL DATA MEMORY IS DISCUSSER LN MOREMMETSE AL LN EIAEaRY OVER TO $00 OR A
I$U# (ARDWARE $ESIGN #ONSIDERATIONRBECITONS $00 $0( $0,

4HE I$U# SUPPORTS DUAL DATA POINTERS &Ol
REFER TO THE $UAL $ATA OOINTER SECTION

n n REV. B



1$U#

3TACK OOINTER 30 AND 30(

4ABLE ))

0#/. 3&2 "IT $ESIGNATIONS

4HE 30 3&2 IS THE STACK POINTER AND IS

IS INCREMENTED BEFORE DATA IS#STORED D
EXECUTIONS 7HILE THE 3TACK MAY RESIDE AN

THE 30 2EGISTER IS INITIALIZED TO ( AFTER
STACK TO BEGIN AT LOCATION (
!S MENTIONED EARLIER THE !$U# OFFERS A

STACK POINTER 4HE THREE EXTRA BITS THAT

POINTER ARE THE

ygE

2!- ADDRESS THAT IS CALLED THE hTOPE®RF-FHE

,3"S OF THE 30( BYTE LOCA

D TO HOJ

STACK v 4H

LWWEAN INTKERNALP T 0N
E 8“ 2Ef‘IQ

rm

JRINES 053 ( AND$OUB'|_”E 5124 "AUD 2ATE
WRHBR ;sN CH3R) NOWER $OWN )NTERF
\ RES PP 4H|%Fé1\t99 REPOWN JNTERRUP
1 % /& & ABLE I % JUTPUT
'8 'ENERAL OURPOSE &LAG "IT
N E%TENDED'ENHRAL QURPOSE &LAG "IT
MAKE UP T WERTsSWACKODE %NABLE
TER AT " ( | )DLE -ODE %NABLE

OROGRAM 3TATUS 7TORD 037

4HE 037 3&2 CONTAINS SEVERAL BITS REmE@UTtJNG#T@ESCZWBR%I&E SHIgATUS

OF THE #05 AS DETAILED IN 4ABLE )
3&2 'DDRESS $ (

4HE #&'
INTERNAL 82!- AND THE EXTENDED 30

3&2 CONTAINS THE NECESSARY BIT
"Y DEF

OOWER /N $EFAULT 6ALUE THE USER INTO MODE | E EXTENDED 30
"|T IDDRESSABLE 9E S 821- 1S DISABLED
3&2 IDDRESS 1& (
4ABLE ) 037 3&2 "IT $ESIGNATIONS gQWER /N $SEFAULT 6ALUE
T AME $ESCRIPTION "|T IDDRESSABLE .0
#9 #ARRY &LAG , .
i LUNXILIARY #ARRY &LAG 4ABLE ))) #&'  3&2 "IT $ESIGNATIONS
& 'ENERAL OURPOSE &LAG"IT .AME $ESCRIPTION
23 2EGISTER "ANK 3ELECT "ITS 9,830 %XTENDED 30 %NABLE )F T
23 23 23 SELECTED "ANK | STACK WILL ROLL OVER FROM 30(
( )F THIS BIT IS CLEAR THE 30
BE DISABLED AND THE STACK WILI
30 &&( TO 30  (
nnn 2ESERVED FOR &UTURE 5SE
/6 /VERMOW &LAG nnn 2ESERVED FOR &UTURE 5SE
& ENERAL OURPOSE &LAG nnn 2ESERVED FOR &UTURE 5SE
0 OARITY "IT nnn 2ESERVED FOR &UTURE 5SE
OOWER #ONTROL 3&2 0#]. nnn ZESEEgEB Egg 381825 ESE
4HE O#/. 3&2 CONTAINS BITS FOR POWER SAVINGQ o % %&NABLE"'T \F THIS BIT IS
GENERAL PURPOSE STATUS mMAGS AS SHOWN DR NAL 821 WILL BE MAPPED INTC
4HE 4)# 7AKE 5P 24# TIMER CAN BE USED TQ ACCUR ATEB\?M@@K@F THE EXTERNAL ADDR
UP THE I$U# FROM POWER DOWN AT REGULIAR INTERYALS €Q #ISE THE INTERNAL 821- \
THE 4)# TO WAKE UP THE I$U# FROM POWER|DOWN THE ¢3H9BLE AND THE EXTERNAL [
BIT IN THE 0,,#/. 3&2 MUST BE CLEAR AND TH[E 4)# MUSTEBEAPPED INTO THE LOWER +B)
ENABLED DATA MEMORY SEE &IGURE

3&2 'DDRESS (
OOWER /N $EFAULT 6ALUE
"IT'DDRESSABLE .0
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1$U#

#/-0,%4% 3&2 -10
&IGURE
TENTS AFTER 2%3%4

LOCATIONS 5NOCCUPIED LOCATIONS

NOT

IMPLEMENTED

E

SHOWS A FULL 3&2 MEMORY MAP BGNOCIGHEPBRR COCATION
.14 53%% INDICATES BADCCORTEONBRZHAT ARE RESERVED FOR FUTUF
IN THESXE 28 HBIRASD SHAOWE BRMNEOT BE ACCESSED BY

NO REGISTER EXISTS A’
IS READ AN UNSPECIIEL

30)#/. $14, $14( $1a#/.
)30) | 7#l ] 80% | 30)- | #0/, | #O(1 | 302 | 302 | )43 >— 2%3%26%% 2%3%26%S 2%3%26W%B%3%26
&&( &% ( &$( & #( &"( &!( & ( & ( & ( ( &"( ] &#( | &s¢( (
30)$14
| ")43 N 2%3%26%B%3%26 29%3%26 JB%3%26%B%3%26%S$
e Jac Jac Jec Jac Ja( e |ac e &
) #i#. - - ( . - (
-8/ -$% | -#1 -3) ) #- | ) #23 ) #4r ) #|) Va3 >_ 2%3%26%$ 29%3%26%6%%3%26
% & ( % % ( %S (| wi( %" ( %!( % ( % ( % ( ( %! ( (] %" ( (| w#( (| %$( (
1 # /& - & ( /& & (
)43 >- 203%26%$ 2%3%26%B%3%26
wi Lo Lo Loclwilwe] wil w i boodee e dwe
1$#3414 1$# - 184 ( 154, 184 ( 03-#1.
| %d %22 | 9
2%9 nzsg | w1, |82 /04[ i mzz| | | a3 >_ 2063%26%$ 23526
$&( $%( | $%( $4( $"( $1( $ ( $ ( $ ( ( s1( | s (I sec (|ssc < $&( $%(
037 ISH-I$% | 1S# #I. | 1S# #]. 3& Y#I. 0,,#1.
| #9 | ] | & | 23) | 23 | /6 | &) | 0 | -y43 | 2%3%260$
5 ( s s s Isc s s |sc Also dsc s dso (so (s« s (¢
4 4. 2#10 , | 2#10 ( 4, 4(
4& %8 & 2#,+ 4#,+ % 8% . 42 #.4 #10 | )43 >_ 203%260$ 2%3%26%$ 2% 3%|
#&( #%( #$( ##( #"( #1( # ( # ( 4 ( ( #1( (| #¢ | #a¢ ] #s¢ (
7841 #()0)$ %182, | 9%1$2(
02% | 02% | 02% | 02% | 78)2| 733 | 78% | 7872 | ., >- 2%3%26 2%3%26 JB%3 %26 %B%3%26%$
# ( # ( # ( # ( # ( # ( # ( # ( #( ( (0 x( # ( (| # ( (
)0 %#/. %s$141 | %$141 %S$141 | %$141
01$# | 04 03 | 04 | 08 | 04 | 08 | a3 | amanaane anan T
"&( "% ( "$( "#( " "i( ( " e | "« ( #( (] "¢ I YO
0 07- , 07- ( 07- , 07- ( 30(
| G9 | LG | 4 | 4 | >clea| >ciu 488 | 28% | 43 >_ 293%26 A% 3%26S
( ( " " " " " " O aa( ]« of "« O] "« " (
o )% )%)0 07-#1. #&'
%! %!$#| %4 %3 | %4 %8 %4 %8 | )43 >- 293 %26 PoB% 3% 26 4 B%3 % 2 6 P6B 3% 26D S
18 19 ( 1$( 1#( 1 ( 1 ' ( 1 ( L oo g 19 ( (] rac (
| | l | L [I | | | N 0 ay-o%#/.| (4(3%# 3%# 5. (152 ). 461, | so#/.
)43 -
L S ( it ! ! Y B i ea (e (e @R (]« e (' (
N N N - - 3#/. 3"58& 488 4 4.
3 | 3 | 3 2%. | 4 | 2 | 4 | 2 | )43 >- 2%3%26pRP63%26 2%3%26%
&( % $( #( " i ( ( ( ol o« ( sC (] ®C o«
0
| ( | ( | ( | ( |( |< | 4( %5| (4 | )43 >- 2963%26%2%3%26%3%3 %26 P62% 3 % 26 %28% 3 % 26 %2% 3 % 2 6 462% 3 % 2 6
( &a(
4#l. 4-1% 4, 4, 4( 4(
&‘t& 0/4(2 | $‘:& #‘12 | "()% | ‘()4 | ()% ()4 | )43 >- 2%3%26%$ 2%3%|:
. . ( (]« (]« (] "¢ (| #¢ (| s¢ (
| | | | | | l (I | ) | 0 30 $0 $0( $00 o#/.
)43 - 2%3%26%B%3%26%$
¢ ( ( ¢ ¢ ( AL el o do o dc (o«
4%3

H1,)"214)]. #/%&&)#)%.43 12% 02%#/.8&)'52%S$ 14 0/7%2 50 4/ &I#4/29 #1,)"214%$ 61,5%3
4(%3% 3&2S -1).41). 4(%)2 02%2%3%4 6!,5%3 1&4%2 | 2%3%4 )& 4)-%#/.

3&2 -10 +%9

4(%3% ")43 12% #/.41).%S$ ). 4()3 "94%

"V4 - %-].)# —v|—>)%
")4 M)A 1$82%33—p (-

2%3%4 $%&!
")4 61,5%

3&2 ./14%
3&2S 7(/3% '$$2%33%3 %.$ ).

&IGURE

(12

BPECIAL &UNCTION 2EGISTER ,OCATIONS AND 4HEIR 2ESET $EF

—— - %-/.)#
—— 2%3%4 $%&!5,4

L 3&2 1$$2%33

(!'2% ")4 1$$2%33!", %

6!, 5%
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1$U#

I$# 3&2 ). 4%2&'#%
"OTH !$#S ARE CONTROLLED AND CONIGURED VIA A NUMBER OF 3&2S THAT ARE SUMM
FOLLOWING SECTIONS

1$#3414 I$# 3TATUS 2EGISTER (OLDS GEMEZRAL STARIMAGK T$H#E BIT CONVERSION RE
PRIMARY AND AUXILIARY !$#S THESE TWO BIT REGISTERS

1$#-1%% !$# -ODE 2EGISTER #ONTROLS GENERAL MQIXELS AORFY [$# BIT CONVERSNON RE
OPERATION FOR PRIMARY AND AUXILIARY IBHESE TWO BIT REGISTERS

I$# #/. ORIMARY !$# #ONTROL 2EGISTER FRONTROLS ®REGARY !$# BIT /FFSET #ALIBR/
CONIGURATION OF PRIMARY !$# IS HELD IN THESE TWO BIT REGIST
I1$# #/. JUXILIARY !$# #ONTROL 2EGISTERS #QNTROLSUXILIARY !$# BIT /FFSET #ALIBF
SPECIIC CONIGURATION OF AUXILIARY !$# IS HELD IN THESE TWO BIT REGIST
38 3INC &ILTER 2EGISTER #ONIGURES THE DEQIRIMARN !$#  BIT 'AlN#OEFIERENTO
FACTOR FORIITHER3ANO THUS THE PRIMARYIS HELD IN THESE TWO BIT REGISTE
AND AUXILIARY !$# UPDATE RATES IUXILIARY 1$# BIT 'AIN #ALIBRATI
Y#1. #URRENT 30URCE #ONTROL 2EGISTER !LLOMSHEHE UINSERESE TWO BIT REGIST
TO CONTROL OF THE VARIOUS ON CHIP CURRENT SOURCE
OPTIONS

I$#3414 1$# 3TATUS 2EGISTER
4HIS 3&2 REmMECTS THE STATUS OF BOTH !$#S INCLUDING DATA READY CALIBRATION Al
SUCH AS REFERENCE DETECT AND CONVERSION OVERmMOW UNDERmMOW mAGS

3&2 IDDRESS $ (
OOWER /N $EFAULT 6ALUE
"IT IDDRESSABLE 9ES
4ABLE )6 !$#3414 3&2 "IT $SESIGNATIONS
1T .AME $ESCRIPTION
2%9 2EADY "IT FOR ORIMARY !$#

3ET BY HARDWARE ON COMPLETION OF !$# CONVERSION OR CALIBRATION
#LEARED DIRECTLY BY THE USER OR INDIRECTLY BY WRITING TO THE MO
OR CALIBRATION 4HE PRIMARY !$# IS INHIBITED FROM WRITING FURTHEF
UNTIL THE 2$9 BIT IS CLEARED

2%9 2EADY "IT FOR !UXILIARY !$# 3AME DEINITION AS 2%9 REFERRED TO

#1, #ALIBRATION 3TATUS "IT
3ET BY HARDWARE ON COMPLETION OF CALIBRATION
#LEARED INDIRECTLY BY A WRITE TO THE MODE BITS TO START ANOTHER

182|% & .0 WXTERNAL 2EFERENCE "IT ONLY ACTIVE IF PRIMARY OR AUXILI
3ET TO INDICATE THAT ONE OR BOTH OF THE 2%&). PINS IS mOATING OR T
7THEN SET CONVERSION RESULTS ARE CLAMPED TO ALL ONES IF USING I
#LEARED TO INDJS&GKATE VALID 6

% 2 2 ORIMARY !$# %RROR "IT

3ET BY HARDWARE TO INDICATE THAT THE RESULT WRITTEN TO THE PRIN
ZEROS OR ALL ONES !FTER A CALIBRATION THIS BIT ALSO mAGS ERROR
TO BE WRITTEN

#LEARED BY A WRITE TO THE MODE BITS TO INITIATE A CONVERSION OR

% 2 2 IJUXILIARY !$# %RROR "IT 3AME DEINITION AS %22 REFERRED TO TH
nnn 2ESERVED FOR &UTURE 5SE
nnn 2ESERVED FOR &UTURE 5SE

REV.B n n



1$U#

I$#-/1$% !$# -ODE 2EGISTER
5SED TO CONTROL THE OPERATIONAL MODE OF BOTH !$#S

3&2 'DDRESS $ (
OOWER /N $EFAULT 6ALUE
"IT IDDRESSABLE .0
AABLE 6 !1$#-/$% 3&2 "IT $SESIGNATIONS

"IT .AME $ESCRIPTION

nnn 2ESERVED FOR &UTURE 5SE

nnn 2ESERVED FOR &UTURE 5SE

1S$# Db ORIMARY 1$# %NABLE

3ET BY THE USER TO ENABLE THE PRIMARY !$# AND PLACE IT IN THE MODE SE
#LEARED BY THE USER TO PLACE THE PRIMARY !$# IN POWER DOWN MODE

I$# o IJUXILIARY !$# %NABLE

3ET BY THE USER TO ENABLE THE AUXILIARY !$# AND PLACE IT IN THE MODE

#LEARED BY THE USER TO PLACE THE AUXILIARY !$# IN POWER DOWN MODE

n 2ESERVED FOR &UTURE 5SE

ORIMARY AND !UXILIARY !$# -ODE BITS

4HESE BITS SELECT THE OPERATIONAL MODE OF THE ENABLED !$# AS F

-$ -$ -$
!$# OOWER $OWN -ODE OOWER /N $EFAULT
)DLE -ODE 4HE !$# ILTER AND MODULATOR ARE HELD IN A RI
MODULATOR CLOCKS ARE STILL PROVIDED
3INGLE #ONVERSION -ODE ! SINGLE CONVERSION IS PERFOF
IN COMPLETION OF THE CONVERSION THE !$# DATA REGISTER
ARE UPDATED THE RELEVANT mAGS IN THE !$#34!4 3&2 ARE \
RE ENTERED WITH THE -$ n-$ ACCORDINGLY BEING WRITTEN
#ONTINUOUS #ONVERSION 4HE !$# DATA REGISTERS ARE RE
UPDATE RATE SEE 3& 2EGISTER
JNTERNAL :ERO 3CALE #ALIBRATION )NTERNAL SHORT AUTO
I$# INPUT S
JNTERNAL &ULL 3CALE #ALIBRATJONRS)NEERRMLNER BX TERMNA
AND 82%& BITS IN !$# #/. IS AUTOMATICALLY CONNECTED T
INPUT S FOR THIS CALIBRATION
B3YSTEM :ERO 3CALE #ALIBRATION 5SER SHOULD CONNECT S
ENABLED !$# INPUT S AS SELECTED BY #( #( AND !'#( !'#( B
I$# #/. 2EGISTER
B3YSTEM &ULL 3CALE #ALIBRATION 5SER SHOULD CONNECT S
ENABLED !$# INPUT S AS SELECTED BY THE #( #( AND !#( !
I$# #/. 2EGISTER

®» B B S

14%3

INY CHANGE TO THE -$ BITS WILL IMMEDIATELY RESET BOTH !$#S | WRITE TO THE -$ n BITS WITH NO CHANGE IS £
)F I$# #/. 1S WRITTEN WHEN !$# %. OR IF !$# %. IS CHANGED FROM TO THEN BOTH !$#S ARE ALSO IMMEDIA
GIVEN PRIORITY OVER THE AUXILIARY !$# AND ANY CHANGE REQUESTED ON THE PRIMARY !$# IS IMMEDIATELY RI
IN THE OTHER HAND |IF !$# #/. IS WRITTEN OR IF !$# %. IS CHANGED FROM TO ONLY THE AUXILIARY !$# IS RESET
WHEN THE AUXILIARY !$# CHANGE OR ENABLE OCCURS THE PRIMARY !$# CONTINUES UNDISTURBED 2ATHER THA
THE PRIMARY !$# THE AUXILIARY !$# WILL FALL INTO STEP WITH THE OUTPUTS OF THE PRIMARY !$# 4HE RESUL
DELAYED UP TO THREE OUTPUTS WHILE THE AUXILIARY !$# UPDATE RATE IS SYNCHRONIZED TO THE PRIMARY !$#
INCE !$#-/$% HAS BEEN WRITTEN WITH A CALIBRATION MODE THE 2$9 BITS !$#34!4 ARE IMMEDIATELY RESET AND
CALIBRATION REGISTERS ARE WRITTEN THE RELEVANT BITS IN !$#34!4 ARE WRITTEN AND THE -$ n BITS ARE RE
INY CALIBRATION REQUEST OF THE AUXILIARY !$# WHILE THE TEMPERATURE SENSOR IS SELECTED WILL FAIL TO C
CYCLE NO UPDATE OF THE CALIBRATION 3&2S WILL TAKE PLACE AND THE %22 BIT WILL BE SET

#ALIBRATIONS ARE PERFORMED AT MAXIMUM 3& SEE 3& 3&2 VALUE GUARANTEEING OPTIMUM CALIBRATION OPE

n n REV. B



1$U#

I$# #/. ORIMARY !$# #ONTROL 2EGISTER AND !$# #/. !UXILIARY !$# #ONTROL 2EGISTER
A4HE !'$# #/. AND !$# #/. 3&2S ARE USED TO CONIGURE THE PRIMARY AND AUXILIARY !$# F
UNIPOLAR OR BIPOLAR CODING AND IN THE CASE OF THE PRIMARY !$# RANGE,sTHE AU)>

1$# #1. ORIMARY !$# #ONTROL 3&2!$# #/. IUXILIARY I$# #ONTROL 3&2
3&2 'DDRESS $ ( 3&2 'DDRESS $ (
OOWER /N $EFAULT 6ALUE ( OOWER /N $EFAULT 6ALUE (
"IT IDDRESSABLE.O "IT/'DDRESSABLE.O
4ABLE 6) !$# #/. 3&2 "IT $ESIGNATIONS

"IT .AME $ESCRIPTION

nnn 2ESERVED FOR &UTURE 5SE

82%& ORIMARY !$# %XTERNAL 2EFERENCE 3ELECT "IT

3ET BY USER TO ENABLE THE PRIMARY !$# TO USE THE EXTERNAL REFER
#LEARED BY USER TO ENABLE THE PRIMARY !$# TO WYeE THEE INTERNAL B/

#( ORIMARY !$# #HANNEL 3ELECTION "ITS
#( 7RITTEN BY THE USER TO SELECT THE DIFFERENTIAL INPUT PAIRS USE
#( #( 00SITIVE )NPUT  .EGATIVE )NPUT
H) )
1. .
1. ). )NTERNAL 3HORT
. .
5.) ORIMARY !$# 5NIPOLAR "IT

3ET BY USER TO ENABLE UNIPOLAR CODING | E ZERO DIFFERENTIAL IN|
#LEARED BY USER TO ENABLE BIPOLAR CODING | E ZERO DIFFERENTIALI

2. ORIMARY !$# 2ANGE "ITS

2. 7TRITTEN BY THE USER TO SELECT THE PRIMARY !$# INPUT RANGE AS F

2. 2. 2. 2. SELECTED ORIMARY !$#:)NPUG@ 2ANGE 6
¢ M 6 M6n M6 IN 5NIPOLAR -ODE
¢ M6 M6n M6 IN 5NIPOLAR -ODE
¢ M6 M6n M6 IN 5NIPOLAR -ODE
¢ M6 M6 n M6 IN SNIPOLAR -ODE
¢ M6 M6n M6 IN 5NIPOLAR -ODE
¢ M6 M6n M6 IN S5NIPOLAR -ODE
¢ 6 6n 6 IN 5GNIPOLAR -ODE
¢ 6 6n 6 IN 5NIPOLAR -ODE

4ABLE 6)) !$# #/. 3&2 "IT $ESIGNATIONS

1T .AME $ESCRIPTION
nnn 2ESERVED FOR &UTURE 5SE
82%& TUXILIARY !$# %XTERNAL 2EFERENCE "IT

3ET BY USER TO ENABLE THE AUXILIARY !$# TO USE THE EXTERNAL REFE
#LEARED BY USER TO ENABLE THE AUXILIARY !$# TO USE THE INTERNAL

L# ( IUXILIARY !$# #HANNEL 3ELECTION "ITS
L# ( 7RITTEN BY THE USER TO SELECT THE SINGLE ENDED INPUT PINS USEL
1#(  '#( O0OSITIVE )NPUT  .EGATIVE )NPUT
. 1'.$
. . $
4EMP 3ENSOR I'.$ 4EMP 3ENSOR ROUTED TO THE !$# INP
. 1. $
5.) IUXILIARY !$# 5NIPOLAR "IT

3ET BY USER TO ENABLE UNIPOLAR CODING | E ZERO INPUT WILL RESU
#LEARED BY USER TO ENABLE BIPOLAR CODING | E ZERO INPUT WILL R

nnn 2ESERVED FOR &UTURE 5SE
nnn 2ESERVED FOR &UTURE 5SE
nnn 2ESERVED FOR &UTURE 5SE

14%3
7THEN THE TEMPERATURE SENSOR IS SELECTED USER CODE MUST SELECT INTERNAL REFERENCE VIA 82%& B
4HE TEMPERATURE SENSOR IS FACTORY CALIBRATED TO YIELD CONVERSION RESULTS (AT 2#
! 2% CHANGE IN TEMPERATURE WILL RESULT IN A ,3" CHANGE IN THE !$# ( 2EGISTER !$# CONVERSION RESL
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1$U#

I$# ( !$# - ORIMARY !$# #ONVERSION 2ESULT 2EGISTERS
4HESE TWO BIT REGISTERS HOLD THE BIT CONVERSION RESULT FROM THE PRIMARY !$#

3&2 'DDRESS 1$# ( (IGH $SATA "YTE $"(
1$# - -IDDLE $ATA "YTE $1(

OOWER /N $EFAULT 6ALUE I$@ ( 1$# -

“IT IDDRESSABLE .0 1$# ( I1$# -

I$# ( !1$# , IUXILIARY !$# #ONVERSION 2ESULT 2EGISTERS
4HESE TWO BIT REGISTERS HOLD THE BIT CONVERSION RESULT FROM THE AUXILIARY !

3&2 !DDRESS 1$# ( (IGH $ATA "YTE $$(
1$# ,OW $ATA "YTE $#(

OOWER /N $EFAULT 6ALUE 1@ ( 1$#

"IT IDDRESSABLE .0 1$# ( 1$#

/& (/& - ORIMARY !$# /FFSET #ALIBRATION 2EGISTERS
4HESE TWO BIT REGISTERS HOLD THE BIT OFFSET CALIBRATION COEFICIENT FOR THE P

WITH A FACTORY DEFAULT VALUE OF ( (OWEVER THESE BYTES WILL BE AUTOMATICAL
CALIBRATION OF THE PRIMARY !$# IS INITIATED BY THE USER VIA -$ n BITS IN THE !$#-/$%
3&2 'DDRESS /& ( ORIMARY !$# IFFSET #OEFICIENT (IGH "Y%K

/& - ORIMARY !$# /IFFSET #OEFICIENT -IDDLE %Y(TE
OOWER /N $EFAULT 6ALUE /& ((/& - RESPECTIVELY
“"IT '\ DDRESSABLE .0 & (/& -

/& (/& , 'UXILIARY !$# /[FFSET #ALIBRATION 2EGISTERS

4HESE TWO BIT REGISTERS HOLD THE BIT OFFSET CALIBRATION COEFICIENT FOR THE A
WITH A FACTORY DEFAULT VALUE OF ( (OWEVER THESE BYTES WILL BE AUTOMATICALLY
OF THE AUXILIARY !$# IS INITIATED BY THE USER VIA THE -$ n BITS IN THE !$#-/$% 2EGIST

3&2 'DDRESS /& ( TUXILIARY !$# /FFSET #OEFICIENT (IGH "%T(E
/& TUXILIARY !$# /FFSET #OEFICIENT ,OW "WIE

OOWER /N $EFAULT 6ALUE /& ( AND /& , RESPECTIVELY

"IT ' DDRESSABLE .0 & ( 1& ,

".('.- ORIMARY !$# '"AIN #ALIBRATION 2EGISTERS

4HESE TWO BIT REGISTERS HOLD THE BIT GAIN CALIBRATION COEFICIENT FOR THE PRII
WITH A FACTORY CALCULATED INTERNAL FULL SCALE CALIBRATION COEFICIENT %VERY DE
WILL BE AUTOMATICALLY OVERWRITTEN IF AN INTERNAL OR SYSTEM FULL SCALE CALIBRAT
BITS IN THE !'$#-/$% 2EGISTER

3&2 'DDRESS L ORIMARY !$# "AIN #OEFICIENT (IGH "YTE%"(
o- ORIMARY !$# "AIN #OEFICIENT -IDDLE "Y PE (
OOWER /N $EFAULT 6ALUE #ONIGURED AT &ACTORY &INAL 4EST 3EE .OTES ABOVE
“IT!'DDRESSABLE .0 .-
('., 'UXILIARY !$# "AIN #ALIBRATION 2EGISTERS

4HESE TWO BIT REGISTERS HOLD THE BIT GAIN CALIBRATION COEFICIENT FOR THE AUX
WITH A FACTORY CALCULATED INTERNAL FULL SCALE CALIBRATION COEFICIENT %VERY DE
WILL BE AUTOMATICALLY OVERWRITTEN IF AN INTERNAL OR SYSTEM FULL SCALE CALIBRAT
BITS IN THE !$#-/$% 2EGISTER

3&2 'DDRESS L TUXILIARY !$# '"AIN #OEFICIENT (IGH "YTEo$(

R TUXILIARY !$# '"AIN #OEFICIENT ,OW "YTBo#(
OOWER /N $EFAULT 6ALUE #ONIGURED AT &ACTORY &INAL 4EST SEE NOTES ABOVE
"IT IDDRESSABLE .0 .,

4HESE REGISTERS CAN BE OVERWRITTEN BY USER SOFTWARE ONLY IF -ODE BITS -$ n !$#-/$% 3&2 ARE ZERO

n n REV. B



1$U#

3& 3INC &ILTER 2EGISTER VALUE FOR THE 3& 2EGISTER IS ( RESULTINC
4HE NUMBER IN THIS REGISTER SETS THE RACEVAOFIOWNSFACONMERRANDZTHOTBH $# INPUTS A
THE OUTPUT UPDATE RATE FOR THE PRIMARN BNIF AUKXTLERRO RS#SWHHECE MEANS THAT Tt
3&2 CANNOT BE WRITTEN BY USER SOFTWARBRDNWHEIREIBN HER T$HE ISIMETIOEA IRST CONVEF
4HE UPDATE RATE APPLIES TO BOTH PRIMAOWWERSAONX IMIGVRE !'SS#E NNDODNED EARLIER A

IS CALCULATED AS FOLLOWS

WH E R Efypc

fMOD

SF $ECIMAL 6ALUE OF 3& 2EGISTERS& DEC

4HE ALLOWABLE RANGE FORSF IS $( TO &&( %XAMPLE% OF SF
VALUES AND CORRESPONDING fG@ NVEBR SSON UPDATE RATES
VERSION §JMEBETSHOWN IN 4ABLE 6))) 4HE_POWER ON %FAUL'

TION CYCLES WILL BE CARRIED OUT AUTOMAT
&&( 3& VALUE TO ENSURE OPTIMUM CALIBRAT

Japc =—X X fuc A CALIBRATION CYCLE HAS COMPLETED THE
x SE BE THAT PROGRAMMED BY USER SOFTWARE

I$# IJUTPUT 5PDATE 2ATE

_ODULATOR #LOCK &REQUENCY AtABLE 6))) 3& 3&2 "IT $ESIGNATIONS

3& HEX 14 (Z |F 1gs MS

y#/. #URRENT 30URCES #ONTROL 2EGISTER
4HE ICON 3&2 IS USED TO CONTROL AND CONIGURE THE VARIOUS EXCITATION AND BURN

3&2 IDDRESS
OOWER /N $EFAULT 6ALUE

$ (

"IT IDDRESSABLE .0
4ABLE )8 )#/. 3&2 "IT $ESIGNATIONS
"“1IT .AME $ESCRIPTION
nnn 2ESERVED FOR &UTURE 5SE
" "URNOUT #URRENT %NABLE "IT
3ET BY USER TO ENABLE BOTH TRANSDUCER BURNOUT CURRENT SOURCE
#LEARED BY THE USER TO DISABLE BOTH TRANSDUCER BURNOUT CURRET
I$# )# IUXILIARY !$# #URRENT #ORRECTION "IT 3ET BY USER TO ALLOW S
SOURCE CALIBRATION WORD
I$# ) # ORIMARY !$# #URRENT #ORRECTION "IT
3ET BY USER TO ALLOW SCALING OF THE PRIMARY !$# BY AN INTERNAL C
) 0) #URRENT 30OURCE OIN 3ELECT "IT
3ET BY USER TO ENABLE CURRENT SOURCE M! TO EXTERNAL OIN
#LEARED BY USER TO ENABLE CURRENT SOURCE M!I' TO EXTERNAL O
) 0). #URRENT 30URCE OIN 3ELECT "IT
3ET BY USER TO ENABLE CURRENT SOURCE M! TO EXTERNAL OIN
#LEARED BY USER TO ENABLE CURRENT SOURCE M!' TO EXTERNAL O
) %. #URRENT 30URCE %NABLE "IT
3ET BY USER TO TURN ON EXCITATION CURRENT SOURCE M!
#LEARED BY USER TO TURN OFF EXCM!ATION CURRENT SOURCE
) %. #URRENT 30URCE %NABLE "IT

3ET BY USER TO TURN ON EXCITATION CURRENT SOURCE M!
#LEARED BY USER TO TURN OFF EXCM!ATION CURRENT SOURCE

"OTH CURRENT SOURCES CAN BE ENABLED TO THE SAME EXTERNAL PIN YIELDING A M!I' CURRENT SOURCE

REV. B
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02)-129 1.$ 158),)!129 '$# ./)3% 0%2&/2-1.#% VIA THE 3INC &ILTER 3& 3&2 )T IS IMPORTANT
4ABLES 8 8) AND 8)) SHOW THE OUTPUT RMPEANR IBE& PN M6 REDOQUTPON IGURES REPRESENT
PEAK TO PEAK RESOLUTION IN BITS ROUNDHERBEWHE BEAREELODE ,A1TCKER WITHIN A SIX S

FOR SOME TYPICAL OUTPUT UPDATE RATES,Q Y él'gl | OYAMBNT SYSTEM 0# SOFT
AUXILIARY I$#S 4HE NUMBERS ARE TYPICA N I_}% AT TION TOOL 4H
DIFFERENTIAL INPUT VOLTAGE OF 6 4HE O I_S% I% E U B %Lg% D TO SEE THE

4ABLE 8 ORIMARY !$# 4YPICAL /JUTPUT 2-3 .OISE pn6
4YPICAL /UTPUT 2-3 .OISE VS )NPUT 2ANGE AND 5PDATEWBATE /UTPUT 2-3 .OISE |

3& $ATA 5PDATE JNPUT 2ANGE
70RD 2ATE| £ M6| = M6| £ M6 =* M 6 + M6| = M6 | = 6 |* 6

4ABLE 8) ORIMARY !$# OEAK TO OEAK 2ESOLUTION "ITS
OEAK TO OEAK 2ESOLUTION VS )NPUT 2ANGE AND 5PDATE 2ATE OEAK TO OEAK 2ES(

3& $ATA 5PDATE JNPUT 2ANGE
70RD 2ATE| £ M6| = M6| = M6 = M 6 +* M6| = M6| = 6| = 6

4YPICAL 2-3 2ESOLUTION VS )NPUT 2ANGE AND 5PDATE 2ATE 2-3 2ESOLUTION II

3& $ATA 5PDATE JNPUT 2ANGE
70RD 2ATE| £ M6| = M6 = M6 = M 6 * M6| = M6| = 6| = 6

"ASED ON A SIX SIGMA LIMIT THE RMS RESOLUTION IS BITS GREATER THAN THE PEAK TO PEAK RESOLUTION

4ABLE 8)) IUXILIARY !$#
4YPICAL /UTPUT 2-3 .OISE VS 5PDATE 2ATE OEAK TO OEAK 2ESOLUTION VS 5PDATE 2ATE

JUTPUT 2-3 .OISE IN p6 OEAK TO OEAK 2ESOLUTION IN "ITS
3& $ATBPDATE JNPUT 2ANGE 3& $ATA 5PDATE )NPUT 2ANGE
7O0RD 2ATE (Z 6 70RD 2ATE (Z 6
1$# CONVERTING IN "IPOLAR MODE A4%3
!1$# CONVERTING IN "IPOLAR MODE
JN 5NIPOLAR MODE PEAK TO PEAK RESOLUTION AT (Zz 1S
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1$U#

02)-129 1.$ 158),)!29 1$# #)2#5)4 $%3#2)04)/. ALLOWING 2 # ILTERING FOR NOISE REJECTI!
IVERVIEW PLACED ON THE ANALOG INPUTS IF REQUIRED
4HE '$U# INCORPORATES BWOSHNED PFRANBEMIN ALSO BE TURNED ON 4HESE CURRENTS ¢
AND AUXILIARY WITH ON CHIP DIGITAL ILTERIR/AGNISDNENDE D ¥ TR 5 HBE IMEATED CHANNEL |
SUREMENT OF WIDE DYNAMIC RANGE LOW AREERWENCE JIGNAKE MERQISASEMENTS

THOSE IN WEIGH SCALE STRAIN GAGE PRESSURE ERANSHEGERE PR JEMRERAIQUE To F
TURE MEASUREMENT APPLICATIONS BITS OF NO MISSING CODBS REFAORNMARCE
ORIMARY !$# CONVERTS THE SAMPLED INPUT SIGNAL INTO
4HIS 1$# IS INTENDED TO CONVERT THE PRDWARYCYEN S OO NNTRUN S4HEE D | GA ROIG RAADWRABA
INPUT IS BUFFERED AND CAN BE PROGRAMMEW PAKSOINEERFIS IGHENI ERMPTOYED TO DECIN
RANGES FROM ¢ M6 TO ¢ 6 BEING DRIVPNTRROMREONE D6 GHREBR VALID DATA CONVER.
DIFFERENTIAL INPUT CHANNEL OPTIONS !).0UTHUT RARES. FROM (z MS TO

4HE INPUT CHANNEL IS INTERNALLY BUFFEGEOPRINOWOHEMEB P ARSOTEMPLOYED TO MIN
HANDLE SIGNIICANT SOURCE IMPEDANCES OBLDHK ANAGAGMNFPRUTHENPRIMARY 1$# IS SHC
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1$U#

TUXILIARY [$# 4HE AUXILIARY !$# HAS THREE EXTERNAL INPUT
4HE AUXILIARY !$# IS INTENDED TO CONVEROD HUPFALEWENT ARSYAINRNTERNAL CONNECTION T
SUCH AS THOSE FROM A COLD JUNCTION DIPPEACRBREHBEMNEOMORLLAHINPISES TO THE AUXILIAF
IS NOT BUFFERED AND HAS A IXED INPUT RANPH DF REFEORENC EASFOMINE !'.$ ON THE PART
AN EXTERNAL 6 REFERENCE 4HE SINGLBENDBDTNE UFH #/A SBE ERIAEBEND IN 4ABLE 6)) Al
FROM !). ). OR!). PINS OR DIRECTLY FEBRPMONHBPORGCHPNPUTS

TEMPERATURE SENSOR VOLTAGE ! BLOCK QA& RAMUGFMULE Y ENERRYS\ETCH THE SELECTE
IS SHOWN IN &IGURE ON CHIP BUFFER AMPLIIER IN THE CASE OF THE
INALOG )NPUT #HANNELS DIRECTLY TO THE 3 $ MODULATOR INPUT IN THE
4HE PRIMARY !$# HAS FOUR ASSOCIATED ANALQBEINFHE RNSLOGBEPET CHANNEL IS SWITC
). TO!). THAT CAN BE CONIGURED AS TWOr AWE LOYF DT AEERART IM U SNPEITAPSE BEFORE A NEW
CHANNELS #HANNEL SELECTION BITS IN THROM FHE3%2 DETAILED

IN 4ABLE 6) ALLOW THREE COMBINATIONS OF DIFFERENTIAL PAIR SELECTION

AS WELL AS AN ADDITIONAL SHORTED INPUT OPTION !). n!).
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z%{x?ojfzz%‘l.y% é/(,?!'zzg)g%f%!,'om 3 AISH /54054 16%2!"%
i) 054 #(/00) SIEERTTARETUO e A DTG B EEPRRPIORTISY
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ORIMARY AND !UXILIARY !$# )NPUTS
4HE OUTPUT OF THE ORIMARY !$# MULTIPLEXER FEHDS |INTO A|HIGH
IMPEDANCE INPUT STAGE OF THE BUFFER AMPLJIER[ TSTA REESULT [THE
PRIMARY I$# INPUTS CAN HANDLE SIGNIICANT iOU CE IMPEEDANCE J
AND ARE TAILORED FOR DIRECT CONNECTION T@ EX[TERINAL RESISTIVE 3
SORS LIKE STRAIN GAGES OR 2ESISTANCE 4EMPERATURES$ETEETO

Un =

4HE AUXILIARY 1$# HOWEVER IS UNBUFFERED “RE nm ! “‘1!‘1&' i UIHH
ANALOG INPUT CURRENT ON THE AUXILIARY !$# )T il MWM »M‘W“ﬂ\
THAT THIS UNBUFFERED INPUT PATH PROVIDESZA D fret L A ‘ i |
DRIVING SOURCE 4HEREFORE RESISTOR CAPAEITOR

INPUT PINS CAN CAUSE DC GAIN ERRORS DEPENDIN|[G O
IMPEDANCE OF THE SOURCE THAT IS DRIVING THE !$#INPUTS
INALOG )NPUT 2ANGES
AHE ABSOLUTE INPUT VOLTAGE RANGE ON THE®RIMARY !$# IS RESTRICTED
TO BETWEEN !'.$ MGITO !816 #ARE MUST BE, ,, s £ £ £ 2

TAKEN IN SETTING UP THE COMMON MODE VOLTAGE AND A{NPUT VOLTAGE « =«

RANGE SO THAT THESE LIMITS ARE NOT EXCEEDED OTHERWISE THERE WILL
BE A DEGRADATION IN LINEARITY PERFORMANCE g GURE ORIMARY 1$# 2ANGE -ATCHII

4HE ABSOLUTE INPUT VOLTAGE RANGE ON THE AUXILIARY !$# IS RESTRICTED
TO BETWEEN !I'.$n (M6 TQM® 4HE SLIGHTLY'IROGCARIYRIPOLAR )NPUTS
ABSOLUTE INPUT VOLTAGE LIMIT DOES ALLONME WHNAPOG INRAUTSY @ MHENIFWHR CAN ACCH

ING SMALL SIGNAL BIPOLAR SIGNALS USIN® R HBeEPONAER B NENDEVYOAT RGEARANGES "IPOLA
!$# FRONT END THAT THE PART CAN HANDLE NEGATIVE VOLT/

OROGRAMMABLE 'AIN IMPLIIER %
4HE OUTPUT FROM THE BUFFER ON THE PR MARGLASR AN A BPP(HDARSNMGHNALS ON THE ).
INPUT OF THE ON CHIP PROGRAMMABLE GAI% MRELRERERENCGHEDE TO THE VOLTAGE ON Tk
0'! CAN BE PROGRAMMED THROUGH EIGHT DNPUEREQOR EXPORIMR IKRPVUTN IS 6 AND THI
RANGES AND BIPOLAR RANGES 4HE 0'! GAIROMNANGERERB FABARNAMMELIDG INPUT RANGE OF
VIA THE RANGE BITS IN THE !$# #/. 3&2 7ITHOTHAGEXRARNGALON THE !). INPUT IS 6T
REFERENCE SELECT BIT SET IN THE !$# #/. 382 AMND PHEESPYERNAS CONIGURED FOR AN A
6 REFERENCE THE UNIPOLAR RANGES ARE M® TOHE MEAL®MG T™PUT RANGE ON THE !]
M6 M6 TO M6 M6 TO M6 M6 TO w6 | BM6 6 € 6

TO M6 6 TO 6 AND TO 6 THE BI® QUART FAMNNETEEARLIER THE AUXILIARY 1$# |
ARE ¢ M6 ¢ M6 ¢ M6 ¢ M6 ¢ M6 ¢ NPAST WITH RESPECT TO THE SYSTEM !'.$ )N
¢ 6 AND ¢ 6 4HESE ARE THE NOMINALSRANSE ® N HME SHOULMMRY 1$# CAN ONLY SPA

APPEAR AT THE INPUT TO THE ON CHIP 0! dﬁs‘ﬁEcR]Ahd@E MAEEHORE VIOLATING THE VOL
SPECIICATION OF «6 TYP ACROSS ALL RANGESGMEANS THAT CALIBRATION

NEED ONLY BE CARRIED OUT AT A SINGLE GAI| NGE AN S NOT HA
TO BE REPEATED WHEN THE 0'! GAIN RANGGﬁ)g%@g % S0AR $PTISNS ARE cHosEN
AUXILIARY 5NIPOLAR ENABLE BITS

4YPICAL MATCHING ACROSS RANGES IS SHOWAN#N 8464dRRESPERE IVEHEY 4HIS PROGRAMS
PRIMARY !$# IS CONIGURED IN BIPOLAR MOPERVETHHAENR EMTIPRONAR ORGBIPOLAR OPERATIC
REFERENCE WHILE JUST GREATER THAN i pPDERR OFRPBANO T AR MPERSATION DOES NOT
4HE !$# CONTINUOUSLY CONVERTS THE DC ENENALVEbMGEIONIAN UPDAMNEPLY CHANGES T
RATE OF (Z 1E 3& &&( )N TOTAL &N N VIERS N RESS BINTBHERFRANSFER FUNCTIO!
GATHERED 4HE IRST RESULTS ARE GATHEREP AN T8 TIRECRRNMAREBS#£OR UNIPOLAR OF
OPERATING IN THE ¢ M6 RANGE 4HE !$# RANGENIS ISHRNTIMINICHETRAIGHT BINARY WITFH
TO ¢ M6 MORE CONVERSION RESULTS ARF A3 HEREU IANRS NAINCODE OF

UNTIL THE LAST GROUP OF SAMPLES IS GAKHEREPCWIN H THHD EB#HEON AND A FU
IGURED IN THE ¢ 6 RANGE &ROM &IGURERE JHETYAR AT WONJNE BE ZHEN AN
SAMPLE MEAN THROUGH EACH RANGE | E Adk BPNARMOPERAR ON SRHENCODING IS OF]
TO BE OF THEMORDER OF FULL SCALE VOLTAGE RESULTING IN A CODE

4HE AUXILIARY !$# DOES NOT INCORPORATE BRENAMD NSOEDAGGEUREDULTING IN A CODE O
FOR A IXED SINGLE INPLT RANGE OF TO 6FULL SCALE VOLTAGE RESULTING IN A CODE
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1$U#

2EFERENCE )NPUT %XCITATION #URRENTS

4HE '$U# S REFERENCE INPUTS 2%&). ARND !3WB&). MLSO CONTAINS TWO IDENTICAL « |
PROVIDE A DIFFERENTIAL REFERENCE INPWIOOREEBILIOVYHAFHEURGH NCORRENT) hB&®M OR O0IN
MODE RANGE FOR THESE DIFFERENTIAL INP)Ysst | S ARESME ICBRRENGT SOURCES ARE CONTROL
4HE NOMINAL REFERERNCB&OLTAGER&). n 3&2 SHOWN IN 4ABLE )8 4HEY CAN BE CONIGUREL
FOR SPECIIED OPERATION IS 6 WITH THENIRMIBBAXLAND @ BOTHARMNS OR A COMBINATION
REFERENCE ENABLE BITS SET IN THE RESPECJIVEOE# HERNIF ORE SELECTED PINS 4HESE
I$# #/. 3&2S USED TO EXCITE EXTERNAL RESISTIVE BRIDGE O

4HE PART IS ALSO FUNCTIONAL ALTHOUGHENEGRENCECSEITEECDOR PERFOR

MANCE WHEN THE 82%& OR 82%& BITS AREHEWHUGH ENCBUHESEBHEN CHIP CIRCUITRY TO DE™
ON CHIP INTERNAL BAND GAP REFERENCE )N VALSDVRBEERHECOBE#SOWICIOSEFERSIONS OR CALI
THE INTERNAL REFERENCE OF 6 THEREBDBRWEHALVHEGEXTE RMAUT2 REAN.GERAND 2%&). n P
!S A RESULT OF USING THE INTERNAL REFERBNCRE FIOHEARCGEHEB NO&)CEABRER%&). n INPUTS
DEGRADATION IN PEAK TO PEAK RESOLUTIONBVISU#RE DETE ATSEREAD RE NPOIRONGER HAS A
BEST PERFORMANCE OPERATION WITH AN EXSERNAE REFERBNTO FSTHERIGNIAIY 3&2 IS SET
RECOMMENDED I$U# IS PERFORMING NORMAL CONVERSIONS A

)N APPLICATIONS WHERE THE EXCITATION BJO BERCGEMER AGRVENT HEORONYERSION RESULTS
TRANSDUCER ON THE ANALOG INPUT ALSO BDRGFESAHE THEELPRE WYOYSEY A@NITOR THE ST/
FOR THE PART THE EFFECT OF THE Low FMEGNE %WRBI‘@E‘QNCQNQ'EE&%‘@M%@N'S ONLY NE
SOURCE WILL BE REMOVED AS THE APPLICARI 1S RWEBRIEPR RESELFHEEAD FROM THE !$#

I$U# IS NOT USED IN A RATIOMETRIC APPEICHEI BN #A LICS\NPEBH:S)ERMING EITHER AN OFFSE’
REFERENCE SHOULD BE USED 2ECOMMENDENCRERER ENCE VEIL TREEOMEGRAESIVE THE UPDA
FOR THE !$U# INCLUDE THE !$ 2%& AINDVE2 &L IBRATION REGISTERS IS INHIBITED TO A

)T SHOULD ALSO BE NOTED THAT THE REFE%%W%JE'Fr\I\bTUSTEOP’Fi'éWﬁERECH'l%THERS AND THE AP
IMPEDANCE DYNAMIC LOAD "ECAUSE THE PNPYTNIMPEDRKTAE40T & ARE SET )F THE USER IS
REFERENCE INPUT IS DYNAMIC RESISTOR CXBRENTYORCCOME I AT MG %%F%ﬁggl@E IS IN PLAC
INPUTS CAN CAUSE DC GAIN ERRORS DEPENDRIEFMEPHE GUSPOTYSMPEDTHE %22 OR %22
ANCE OF THE SOURCE THAT IS DRIVING THR REREFNPcE Nﬁ'@T%Alz'EBIPEAﬁH—:QEECYCLE
VOLTAGE SOURCES LIKE THOSE RECOMMENRBEODARAVERE G !$

WILL TYPICALLY HAVE LOW OUTPUT IMPEDANGES$ANIENEHEREIFORPD NDEIGTE RAFNTNO MAIN BLOC
CAPACITORS ON THE 2%&). INPUT WOULDLREORELIOM MENGEDAL ILTER )N THE CASE OF TH
$ERIVING THE REFERENCE INPUT VOLTAGE AR @SS MODEX AERRSLCROMNSIISTTOBF A DIFFERENC
AS SHOWN IN &IGURE WILL MEAN THAT TBLE RE F E ROEONVOFEA RATOR SANEB A FEEDBACK $!# AS
SIGNIICANT EXTERNAL SOURCE IMPEDANCE %XTERNAL DECOUPLING ON
THE 2%&). AND 2%&). n PINS WOULD NOT!BE REDGYUMENDED  #/-0214r2
IN THIS TYPE OF CIRCUIT CONIGURATION

"URNOUT #URRENTS
4HE PRIMARY !$# ON THE !$U# CONTAINS TWO
STANT CURRENT GENERATORS ORMETSOURCING C
). AND ONE SINKING FROM !). n TO !I'.$ 4HE CURRENTS
ARE SWITCHED TO THE SELECTED ANALOG INPUT PAIR "OTH CURRENTS ARE
EITHER ON OR OFF DEPENDING ON THE "URN&UTURRRERP YlnwEAR 3IMPLIIED "LOCK $IAGH
“/ BIT IN THE )#/. 3&2 SEE 4ABLE )8 4HE$NE CRRRANDN CAME ANALOG SIGNAL SAMPLE IS |
BE USED TO VERIFY THAT AN EXTERNAL TRAMSDIVEE RIS NT IWLTHPERA DONALT OF THE FEEI
BEFORE ATTEMPTING TO TAKE MEASUREMENTRENK T BAT G EHAN NELE SR TWO SIGNALS IS INTE
THE BURNOUT CURRENTS ARE TURNED ON CTOiNE¥ AW IATLOrRO MWH EN OTUHTEP B X TBEFR NAE COMPARATOT
TRANSDUCER CIRCUIT AND A MEASUREMENTHBP F HHEBIAPK §1¥ BT AGE GMSTEM FUNCTIONS ¢
THE ANALOG INPUT CHANNEL CAN BE TAKENODFP THRARERUESANT WNIMAGIEE THE DIFFERENCE
MEASURED IS FULL SCALE IT INDICATES THNRT RE FRANSNDIUC EREHASAGONEINPUT VOLTAGE
OPEN CIRCUIT )F THE VOLTAGE MEASUREDCNCLE OF ITNDH CPAUTIESSE THMTIN ABPEARING AT THE
TRANSDUCER HAS SHORT CIRCUITED &OR AIQIRMALT® RERATH @M TAHESNE B RECOVERED AS A
OUT CURRENTS ARE TURNED OFF BY WRITISGQAUENTODIGETALBILTTER BHEGE 4HE SAMPLING FF
)#/. 3&2 4HE CURRENT SOURCES WORK OVER P ESNARWM T INEESOKMUSHEER THAN THE BANDW I
INPUT VOLTAGE RANGE SPECIICATIONS 4HE INTEGRATOR IN THE MODULATOR SHAPES Tt
WHICH RESULTS FROM THE ANALOG TO DIGITAL
NOISE IS PUSHED TOWARD ONE HALF OF THE MO

).4%'214/2 —> ")4 34
)
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1$U#

$IGITAL &ILTER
4HE OUTPUT OF THE 3 $ MODULATOR FEEDS DIREGANILY INTO THE DIGUTA
ILTER 4HE DIGITAL ILTER THEN BAND LIMITS THE & PONSE TO|A FREQUENICY

SIGNIICANTLY LOWER THAN ONE HALF OF THE MODULATOR FREQUENCY |)N
THIS MANNER THE BIT OUTPUT OF THE COMPARATQR[IS|TRIANSLATED [NTP
A BAND LIMITED LOW NOISE OUTPUT FROM THE !BU#| N&#S

4HE !$U# ILTER IS A LO@RPA$S.X 8). ILTER WHQS|E Al

PRIMARY FUNCTION IS TO REMOVE THE QUANT4ZATIONJNdIA \INfRODUCED
AT THE MODULATOR 4HE CUTOFF FREQUENCY AND DHMIMATED QI P/ A
DATA RATE OF THE ILTER ARE PROGRAMMABLE VIA THE BHING BILTIER] [\

3&2 AS DESCRIBED IN 4ABLE 6))) I

n
&IGURE SHOWS THE FREQUENCY RESPONSE QF[THE]!$# |[[CHA E.\ A [T
THE DEFAULT 3& WORD OF DEC OR ( YIELDIL\IG AN DIVEHALL UTIRIUT H \
UPDATE RATE OF JUST UNDER (Z
&2%15%.49 n (Z

)T SHOULD BE NOTED THAT THIS FREQUENCY RESPONSE ALLOWS FREQUENCY
COMPONENTS HIGHER THAN THE !$# .YQUIST FREQUFEWNETEY TOLASER 2ESPONSE 3&

THROUGH THE !$# IN SOME CASES WITHOU | [LCA TN TT AT | -2 FOR (Z AN
4HESE COMPONENTS MAY THEREFORE BE |L' L N FI’EP r_A DI E  3& DE

AFTER THE SAMPLING PROCESS

TI

)T SHOULD ALSO BE NOTED THAT REJECTION OF WMATN r;tvgutug FREQUEND
COMPONENTS | E (Z AND  (Z IS SEEN TO BE[RFA t
D" AT  (Z AND D" AT  (Z 4HIS CONIRMSTIHH A
SHEET SPECIICATIONS FOR (Z (Z .ORMAL -ODE-2EREETHON
-2 AT A (Z UPDATE RATE n \
: ~N
an
N S n \ \ N 1A
" \ = I\ _h
: I : !
n \ : |
2 YN : |
<, ’ l
o \ A \ n
n \\ [/ \ 3& n $SECIMAL
" \ \F &IGURE (Z .ORMAL -ODE 2EJECTION
) \
| I T
&2%15%.49 n (Z n
n
&IGURE &ILTER 2ESPONSE 3& DEE \ A
4HE RESPONSE OF THE ILTER HOWEVER WILLCHANG & [ AS
CAN BE SEEN IN &IGURE WHICH SHOWS D" {2 /-\Ij'\ el A
AND D" .-2 AT  (Z WHEN 3& DEC T \I’ f &
n
n
’ |
3& n $SECIMAL
&IGURE (Z .ORMAL -ODE 2EJECTION
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1$U#

I$# #HOPPING PRESENT AT POWER ON AN INTERNAL FULL SCAL
"OTH !$#S ON THE !'$U# IMPLEMENT A CHRERINIRELHEMEBEE PART IS BEING OPERATED AT
WHEREBY THE !$# REPEATEDLY REVERSES STEGNNEBUNFLY¥HEIDEERERTEROM 2#

DIGITAL OUTPUT WORDISTERS M HEHEEFIORE Hé\gg AGPSIBVEERS INTERNAL OR SYSTEM CALIBI
OFFSET AND NEGATIVE OFFSET TERM INCL P CALIBRATION TO OCCUR ON THE SELECTED

!S A RESULT A INAL SUMMING STAGE IS INCIODEDMUYSEAREHCIGRBTHHMODULATOR OUTPUT |
EACH OUTPUT WORD FROM THE ILTER IS SUWOWDDTAN D SAVZEERAOGEOAWETAND FULL SCALE POIN
THE PREVIOUS ILTER OUTPUT TO PRODUCEDERPBMD/BIYIP ERFICPRMIRESAJCONVERSION ON TH
TO BE WRITTEN TO THE !$# DATA 3&2S )N RAGIBSWAROVWEHBELLE TTAHEHE#I NPUT OF THE MODULAT
THROUGHPUT OR UPDATE RATE IS AS DISCUBEEREEARTIER ANP ZEIRCSTRATEDCALIBRATION C
4ABLE 6))) THE FULL SETTLING TIME THROURHEHEHEAS#BRRTTONE ZEBESTEBRS FOR THE APPRC
A IRST CONVERSION RESULT WILL:ACTUALO¥Y BEHESFWHN BCALETCALIBRATION CONVERSION |

AHE CHOPPING SCHEME INCORPORATED IN BRATSQN 2EQLSAERS FQR THE APPROPRIATE !$#
IN EXCELLENT DC OFFSET AND OFFSET DRIET BAAGIBRRATORYN ARB! s EWY REMELEATE THE O
BENEICIAL IN APPLICATIONS WHERE DRIFT NHINREGEOTPIN PINDT B8 AN FUNCTION OF
%-) REJECTION ARE IMPORTANT FACTORS $URING AN INTERNAL ZERO SCALE OR FULL SCAL
4ALIBRATION ZERO SCALE INPUT AND FULL SCALE INPUTS ARE

4HE 1$U# PROVIDES FOUR CALIBRATION MHOBES#THLM E LNNSE! BRERNALLY TO THE DEVICE

GRAMMED VIA THE MODE BITS IN THE !$#-/$WWWEYBHETRAPES TR THE SYSTEM ZERO SCALE AN
4ABLE 6 )N FACT EVERY !$U# HAS ALREADCEBEEN BECIRYEOALY THE EXTERNAL !$# PINS
BRATED 4HE RESULTANT /FFSET AND 'AIN MPOOBRATNIN 2 OEE | eNeNHS WAY EXTERNAL !$# E
FOR BOTH THE PRIMARY AND AUXILIARY '$A§ QRENITONRE M ONMIAF® AS A RESULT OF SYSTE
MANUFACTURING SPECIIC &LASH %% MEMORYSPo SN HABWERPBNIMIZE CALIBRATION
OR AFTER RESET THESE FACTORY CALIBRAY IO EIBRADANST § MR EARKIGERAGYT AUTOMATIC
CALLY DOWNLOADED TO THE CALIBRATION REBASEFERASTEN THE 15U#

3&2 SPACE %ACH !$# PRIMARY AND AUXILJNRERNASLPENICAERBU# THE COEFICIENTS AR
CALIBRATION 3&2S WHICH HAVE BEEN DESBRIBEDSABLTIERS A& FFARAEOW ORIES COMING OUT
GENERAL !$# 3&2 DESCRIPTION (OWEVER OHESEACTARIBREALIGRATIEON CIENT IS SUBTRACTI
VALUES IN THE !$# CALIBRATION 3&2S WILLTBE GVERWRITAENOIN BWYHE GAIN COEFICIENT

ONE OF THE FOUR CALIBRATION OPTIONS W ITNAT ELRAN Po WA To Bk S0 F VIEW A CALIBR
ENABLED VIA THE !$# ENABLE BITS IN !$#-/$Y% E ANOTHER !$# CONVERSION | ZERO SCALE C
%VEN THOUGH AN INTERNAL OFFSET CALIBRAGLAM MDWEYS BE SARIBIED OUT BEFORE A FUL
BELOW IT SHOULD BE RECOGNIZED THAT BOOHTVARRABE CHOP MOMNIFBRS THE RELEVANT !$#
CHOPPING SCHEME INHERENTLY MINIMIZE S $¥RRASE 3 &2NDOMERANESR MHRE BEND OF CALIBRATION
INTERNAL OFFSET CALIBRATION SHOULD NE¥BR BECEKEQR IREERRSPT BRIKESEROUTINE
FACTORY 6 2# GAIN CALIBRATION COEFICIENTS ARE AUTOMATICALLY

0
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1$U#

1.61,14),% &,!13( %% -%-/29 I$U# &LASH %% -EMORY 2ELIABILITY

&LASH %% -EMORY /VERVIEW 4HE &LASH %% PROGRAM AND DATA MEMORY .
4HE '$U# INCORPORATES &LASH %% MEMARE FBECIHWQUAGNED FOR TWO KEY &LASH %%
ON CHIP TO PROVIDE THE USER WITH NON VEUASTHL%E %I NEMRRY 1Y RIENRBO%WNDURANCE AND
GRAMMABLE CODE AND DATA MEMORY SPAGRATALASH: BPAOMNEMORY IS

A RELATIVELY RECENT TYPE OF NONVOLATH E MEMORX TIFEHNQENBY AN dF THE &LASH
BASED ON A SINGLE TRANSISTOR CELL ARCHNEFEERURR IHES TEANWBROGRAYM READ AN
BASICALLY AN OUTGROWTH OF %02/- TECHNRRQGY ANDNVWAS PEYBERANCE CYCLE IS COM]

OPED THROUGH THE LATE S &LASH %% MF @@I\YTTAM%%EFN*ﬁsmﬁ/Wl%HﬂEARE DEINED AS
IN CIRCUIT REPROGRAMMABLE FEATURES OF %%02/- AND COMBINES

|
THEM WITH THE SPACE EFICIENT DENSITY FE“AWUE'E% BRGRERASEESEQUENCE

' 3IINGLE &LASH %%
I RE
&IGU B2EAERNIFY SEQUEN E-EMORY %NDURANCE

"ECAUSE &LASH %% TECHNOLOGY IS BASED ONYZAES FRGMES ERANSIGHOR CELL

ARCHITECTURE A &LASH MEMORY ARRAY L|B$ O/Q)?rézb %%% N
PLEMENTED TO ACHIEVE THE SPACE EF|C|ENC Eg FS '|C'|:E
REQUIRED BY A GIVEN DESIGN RELlABlLlTY QUALllCATlON EVERY BYTE II

TA &LASH % MEMORY IS CYCLED FROM (
JIKE %%02/- mASH MEMORY CAN BE PROGRr_A GNIEYI G THE ENDURAI
AT A BYTE LEVEL ALTHOUGH IT MUST IRST RASI%\IE
PERFORMED IN PAGE BLOCKS 4HUS mASH AND MORE

CORRECTLY REFERRED TO AS &LASH %% MES\AU\HNCATED 'N THE 3PECIICATION TABLES T
"-EMORY %NDURANCE QUALIFICATION HAS BE

%02/ %%02/- ACCORDANCE WITH *%$%# 3PECIICATION ! |

A% (1,119 A%#(11T9 TEMPERATURE RANGE OF n 2a# ay ag AN
RESULTS ALLOW THE SPECIICATION OF A MIN

3014% %8&)#) M4 ). #)2#5)4 OVER SUPPLY AND TEMPERATURE OF CY
$%.3)49 2%02/2t--1r, % ANCE IGURE OF CYCLES BEING TYPICAL

9 Retention QUANTIIES THE ABILITY OF THE &LASH ¢

ITS PROGRAMMED DATA OVER TIME IGAIN Tt

UALIIED IN ACCORDANCE WITH THE FORMAL

&IGURE &LASH %% -EMORY $EVE'—$|M'\éEé\bTEC||CAT|ON ! AT A SPECIIC JUNCT
IVERALL &LASH %% MEMORY REPRESENTS A STER CLOBERTTOFTHHEISDEBALIICATION PROC
MEMORY DEVICE THAT INCLUDES NONVOLATMAMDRX Sl Y CITEMRDGG RAMSIRECIIED ENDURA
BILITY HIGH DENSITY AND LOW COST )NC BEFORATEATINRETERNE IGN#S CHARACTERIZED
&LASH %% MEMORY TECHNOLOGY ALLOWS WHMOBNR T G WARANEEEROTGRRBTAIN ITS DAT,
CODE SPACE IN CIRCUIT WITHOUT THE NEBDONO LREPLIMEE EONER Y IMB P ROIE &LASH %% M|
GRAMMABLE /40 DEVICES AT REMOTE OPERASHOG NDBESO BE NOTED THAT RETENTION
&LASH %% -EMORY AND THE 1$U# TION ENERGY OF E6 WAS DHEGRWKNEIN ENG YR

4HE '$U# PROVIDES TWO ARRAYS OF &LASH %% MEMORY FOR USER
APPLICATIONS +BYTES OF &LASH %% PROGRAI\/ SPAGE |ARE PROV|IDED
ON CHIP TO FACILITATE CODE EXECUTION WITHO ANY EXTERNAL DIS
CRETE 2/- DEVICE REQUIREMENTS 4HE PROGRDAM EMORY CAN |BE
PROGRAMMED IN CIRCUIT USING THE SERIAL DO LOAD MO RQVIDED
USING CONVENTIONAL THIRD PARTY MEMORY RR MMERS,) QR VIR ANY
USER DEINED PROTOCOL IN 5SER $OWNLOAD §,/! ODE W) ﬁ

' +BYTE &LASH %% DATA MEMORY SPACE IS A;SC RO VIL
4HIS MAY BE USED AS A GENERAL PURPOSE N®NVQLA H(
AREA 5SER ACCESS TO THIS AREA IS VIA A GROUP [OF\{
SPACE CAN BE PROGRAMMED AT A BYTE LEVEL ALTHOUG
ERASED IN BYTE PAGES

N

<

HIP
CH PAD
S [4HTS
T T

D

5 C
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/_<II|}N\
Ped
N = A

/ S wAl
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4, *5.#4). 4%-0%2!'452% n °#

&IGURE &LASH %% -EMORY $ATA 2ET
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1$U#

&LASH %% OROGRAM -EMORY OARALLEL OROGRAMMING

4HE '$U# CONTAINS A +BYTE ARRAY OF4&EAGARKU PRORBBAERAMMING MODE IS FULLY CC
MEMORY 4HE LOWER +BYTES OF THIS PRUBRRAIN MVEMDHRRARA RVAI&LLASH OR %%02/- DEV|
ABLE TO THE USER AND CAN BE USED FOR!PRMEKAM AGRRWMGCH ORI ENEXTEDRNAL PIN CONIGL
AS ADDITIONAL .6 DATA MEMORY SUPPORT PARALLEL PROGRAMMING IS SHOWN IN

AHE UPPER +BYTES OF THIS &LASH %% PRABRAR MENMD R P RRRAVECAHY THE EXTERNAL ADDR
TAIN PERMANENTLY EMBEDDED IRMWARE ATBRANES & X IFIEUFX GERNAL DATA BUS INTERF/

DOWNLOAD SERIAL DEBUG AND NONINTRUSTFE BN “ENAR:E WS ROBEBNOORT o 0 A
4AHESE +BYTES OF EMBEDDED IRMWARE ALAsSoAc%H:\N'%N\'A EHRSNION PORT THAT CONIC
CONIGURATION ROUTINE THAT DOWNLOADS #’Ascpr%‘?z@RéNL/r\é\‘@AEr%/bSE&EPﬁRAT'ONS DURING P.
CIENTS TO THE VARIOUS CALIBRATED PERIPHERALS !$# PERATUR
SENSOR CURRENT SOURCES BAND GAP REfERENDR)S @AW%(%(%NEMORY OARALLEL OROGRAI
4HIS +BYTE EMBEDDED IRMWARE IS HIDDEN FROM APFER Pdbe
ITTEMPTS TO READ THIS SPACE WILL READYsS | E? THE EmBEDbED IRMROGRAMMING -ODE
WARE APPEARS AS ./0 INSTRUCTIONS TO USER CODE %RASE &LASH %
)N NORMAL OPERATING MODE POWER UP DEFAULT THE +BY¥&GAQAND 3ECURITY -ODES
USER &LASH %% PROGRAM MEMORY APPEAR AS A SINGLE BLOCK 4HIS 2EAD SEVICE 3¢
BLOCK IS USED TO STORE THE USER CODE AS SHOWN IN &IGURE OROGRAM #ODE
OROGRAM $ATA
%-"%$$%$ $/7.,/1 $%"5' +9%2.%, cead 2EAD #ODE "YTE
P41 87 s 4] 1o 18 4% +oavs e | +rsad 2EAD SATA "YTE
/. #()0 02/'2!- -%-/129 4(% +%2.%, 02/'2!- & OROGRAM 3ECU]I
100%!23 13 @./0 ).3425#4)/.3 4/ 53%2 #/$% 2 2a SEAD 6ERIFY 3E
ILL OTHER CODES| 2EDUNDANT

539%2 02/'21- -%-/29
+"94%3 /& &,13( %% 02/'2!- -%-/29 )3
161),1",% 4/ 4(% 53%2 !,, /& 4()3 30!#%#k3 L g4R
"% 02/'21--%$ &2/- 4(% 0%2-1.%.4,9
%-"%$$%S $/7.,/1$ $%"5" +%2.%, /2 ).
0121,,%, 02/'21--)." -/$%

|
653 U 02/'21-
0o K sia
-8 $ ns
02/°21- -/$% .
3% % 4!",0/35.).).)—_>0 0 0 P$2

|
( #/--1.8 I n!
%.1m, —»y0 8 !

&IGURE &LASH %% OROGRAM -EMORY -AP IN ORMAL -0[

o<y
)N .ORMAL MODE THE +BYTES OF &LASH %%»RR %RAM Mive o o @4)_),
CAN BE PROGRAMMED BY SERIAL DOWNLOADING QR PARAL| 153004

3ERIAL SOWNLOADING )N #IRCUIT OROGRAMMING

AHE 1$U# FACILITATES CODE DOWNLOAD VIA TH D 5!

SERIAL PORT 4HE !1$U# WILL ENTER 3ERIAL $8{A§\ff%'% FiD“Egk?é’?%@R'EMORY OARALLEL ORO
A RESET OR POWER CYCLE IF THE HK=F PIN IS PULLED LOW THROUGH AN

EXTERNAL K6 RESISTOR /NCE IN SERIAL DOWNLOAD MODE THE HIDDEN

EMBEDDED DOWNLOAD KERNEL WILL EXECUTE 4HIS ALLOWS THE USER TO

DOWNLOAD CODE TO THE FULL +BYTES OF &LASH %% PROGRAM MEMO

RY WHILE THE DEVICE IS IN CIRCUIT IN ITS TARGET APPLICATION HARDWARE

! 0O# SERIAL DOWNLOAD EXECUTABLE IS PROVIDED AS PART OF THE

I$U# 1UICK3TART DEVELOPMENT SYSTEM I!PPLICATION .OTE

U# FULLY DESCRIBES THE SERIAL DOWNLOAD PROTOCOL THAT IS USED
BY THE EMBEDDED DOWNLOAD KERNEL 4HIS 'PPLICATION .OTE IS
AVAILABLE AT WWW ANALOG COM MICROCONVERTER

LN
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1$U#

5SER $OWNLOAD -ODE 5,/!$ &LASH %% OROGRAM -EMORY 3ECURITY
)N &IGURE ~ WE CAN SEE THAT IT WAS POS4HELESU®H USBCIHETATESYTTHREE MODES OF &LA
OF &LASH %% PROGRAM MEMORY AVAILABLEE@QURHEYUS$HRSASMINEESINGNEBE INDEPENDE]
BLOCK OF MEMORY )N THIS MODE ALL OF TNE ACAEH $ HOMENEO RWTERNAL CODE SPACE
READ ONLY TO USER CODE BE ENABLED AS PART OF SERIAL DOWNLOAD |

(OWEVER THE &LASH %% PROGRAM ME|v|oF{gwé%zEgﬁ:)%@ég%g\lﬂjéﬁg%w&ﬁli(;”SAEE?J'E’TTL\L(ENLK

DURING RUNTIME SIMPLY BY ENTERING 5,/!

MODE THE LOWER +BYTES OF PROGRAM MEMORVECAN BE ERASED

AND REPROGRAMMED BY USER SOFTWARE S SHOWR P @KSURHEE CODE MEMORY DISAB
5,/'!$ MODE CAN BE USED TO UPGRADE YOUMINOGDEFINNHEHRRECIRAMAMEMORY (OWEVER R
ANY USER DEINED DOWNLOAD PROTOCOL #HARASUEINY OMHE BAYP RERDPINE THE MEMORY \
THE !$U# AS A SLAVE IT IS POSSIBLE TOFEROWPEKTERWARIE MENORAMIS STILL ALLOWED
THE +BYTES OF &LASH %% PROGRAM MEMYRWYIINAINNG ANEERMBE CODE AND DATAvV C
SEE !PPLICATION .OTE U# LOAD OR OARALLEL OROGRAMMING MODES

ILTERNATIVELY 5,/!$ MODE CAN BE USED T3EGWURE OOTEA TO THE
+BYTES OF &LASH %% MEMORY 4HIS CANMMBESEMOGREMBICKE JEHHEJCORE MEMORY DISAB
DATA LOGGING APPLICATIONS WHERE THE MG OEANBRPROBGRAM MOMORY 2EADING VE
+BYTES OF .6 DATA MEMORY ON CHIP  #BYOARAOEEDEMODATAND READING THE INTERN
&LASH %% DATA MEMORY ALSO EXIST COMMAND FROM EXTERNAL MEMORY IS ALSO

AHE UPPER +BYTES OF THE +BYTES OF %Eéﬁ%%@@@é\@@?ﬁ? AN hOERROAGSREACMOMDlﬁ
ARE ONLY PROGRAMMABLE VIA SERIAL DOWRFOAD kRALLEF & RAEt

MING 4HIS MEANS THAT THIS SPACE APPE/MSESRIAS RARED-OREY TO USER

CODE 4HEREFORE IT CANNOT BE ACCIDENAHNS EMRABE B IR RIEEFESR B ERIANM MPEDVNLOAD CAP
BY ERRONEOUS CODE EXECUTION 4HIS MAKESEHRIVERBVAKL MABEEISAURNATED AND AN /
THE +BYTES AS A BOOTLOADER ! "OOTLOADEXNWBTL ENTOTIERIBEKISTWNNOAD MODE | E
THE SERIAL DOWNLOADER TO hILWAYS 25. PEOWMSHR THE A (W IR HKSETLOW THE PREWNVILL
)F USING A BOOTLOADER THIS OPTION IS REAOMMESND EAS TAO NFOVSWARLE RTE-BATT OBERIAL WL
THE BOOTLOADER ALWAYS EXECUTES CORPRECNMNECOBPE MOER BRSIEPNLY ESEQUERCGENOF
OROGRAMMING THE &LASH %% PROGRAM M%@%’%ﬁ@f%%ﬁ%&%@mONLYAE‘LEE'f'ség'éERim
IS DESCRIBED IN MORE DETAIL IN THE DESCRPP O OMMARNR M PEE

IN IPPLICATION .OTE U#

%-"%%$%%$ $/7.,/'$ $%"5"' +%2.%,

0062-1.%.4,9 %-"%$$%S$ &)2-712% |,,/73 #/$%

41 "% $17.,11$%S$ 4/ 1.9 /& 4(%  +"94%3 /& &&&&(
/. #()0 02/'21- -%-129 4(% +%2.%, 02/' 21— % +"94%
100%123 13 @./0 ).3425#4)/.3 4/ 53%2 #/$%| — &_ (

* 53%2 "//4,/'$%2 30!'#% & &&
| 4(% 53%2 "//14,/1$%2 30!'#%
| H1. "% 02/°21--%$ ). . 940
I $/7.,/1$ $%"5" -/$% 6)! 4(%
| +%2.%, "54 )3 2%!$ /.,9 7(%. % (
+"94%3] %8%#54)." 53%2 #/$% I~ sesas
/& 53%2 | il L
#1$% 53%2 $/7../1$ 301#% * *

~%-/29 %4 (%2 4(% $/7.,/1$ $%"5' +%2.% L9 4%
/2 53%2 #/$% ). 5,/1$ -I1$% #!.

02/'21- 4()3 3014%

- — — — — — —

&IGURE &LASH %% OROGRAM -EMORY -AP IN
5,/'$ -ODE
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1$U#

5SING THE &LASH %% $ATA -EMORY
+BYTES OF &LASH %% DATA MEMORY A:

4HE
PAGES

-

EACH OF FOUR BYTES !S WITH Tha

PERIPHERALS THE INTERFACE TO THIS MEM(g
REGISTERS MAPPED IN THE 3&2 SPACE ! GRQ‘;V

TERS

%$!4! n!

IS USED TO HOLD THE FOUR 9

PAGE 4HE PAGE IS ADDRESSED VIA THE TWO&=

%!$2,

&INALLY
WRITTEN WITH ONE OF NINE &LASH

BIT CONTROL RES
%% MEMZC

%#/. 1S AN

TRIGGER VARIOUS READ WRITE ERASE AND:

! BLOCK DIAGRAM OF THE 3&2 INTERFACE TC -+

MEMORY ARRAY IS SHOWN IN &IGURE

%#/."&LASH

OROGRAMMING OF EITHER THE &LASH %% DA]!A2WEOM°$3
PROGRAM MEMORY IS DONE THROUGH THE &LA'SH*%
4HIS 3&2 ALLOWS THE USER TO READ WRITE ERASE OR
VERIFY THE

3&2 %N#/.

&LASH %%

%% -EMORY #ONTROL 3&2 -

Teal| 1194% 7947’ T"940%’ 949’
N, &&#%L D: &&$( : & & % ( : & & &
94% . 94%! 94%! "949%!
&% HE ee oU# I ea ( Logel Y
] T | | | |
E|P4 \|“|> ‘ ‘AG‘ ‘P IOF‘ o
>IF‘ ’Rl C b E . o
8 ! DAT! L EA | ! |
1"94% 94 % 1794 % 1"94%
o S R A e
(ER 9240 AT Troa% BE i"oa0%, 1"940
ce (s ece  Canp o | ¢ "G
()F‘HQM(AHNCJ"“D?"S [ 940(/0\ 1"949%:
I | | I | | ()
Gy &‘ 940(A:‘H o "94%) AlT | 94°(m ‘ 940(0\
‘ ‘ ] | al | | al |
S I R E R RS
[ | | ™ | | ™ | | ™ |
949% | _ O Co L
2 ORI T D&LEE %% T
s MO, ¢ !ON = L | s |

+BYTES OF &LASH %% DATA MEMOREK ORglitABEH %BYJEPACEMORY #ONTROL AN

PROGRAM MEMORY

4ABLE 8)6 %#/."&LASH

%% -EMORY #OMMANDS

%#/. 6ALUE

#OMMAND $ESCRIPTION
.ORMAL -ODE OOWER /N $EF

#OMMAND $ESCRIPTION
AWLTS$ -ODE

(
2%!$

72)4%

(

(
6%2)&9

(

%2!3% 0!"%

(
%213% !,,

(
2%!$"94%

(
72)4%"94%

&(
%85,/1$

5,1'$

2ESULTS IN FOUR BYTES IN THE &L

ADDRESSED BY THE PAGE ADDRESS

INTO %$!4! TO

2ESULTS IN FOUR BYTES IN %$!4! n
&LASH %%
%!$2( , %1$2( , (

_.OTE 4HE FOUR BYTES IN THE PAG
BE PRE ERASED

2ESERVED #OMMAND

6ERIIES IF THE DATA IN %$!4! n IS
PAGE ADDRESS GIVEN BY %!$2( ,
OF THE %#/. 3&2 WILL RESULT IN A

VERIICATION IS VALID OR A NONZE

TO INDICATE AN INVALID VERIICATI

2ESULTS IN THE ERASE OF THE B
DATA MEMORY ADDRESSED BY

2ESULTS IN THE ERASE OF ENTIRE
DATA MEMORY

2ESULTS IN THE BYTE IN THE &LAS

ADDRESSED BY THE BYTE ADDH

INTO %$!4! %I$2(, &&&(

2ESULTS IN THE BYTE IN %$!4!
&LASH %%

BEI
DATA MEMORY AT T

,EAVES THE %#/. INSTRUCTIONS TO
&LASH %% DATA MEMORY

%NTERS 5,/!$ MODE DIRECTING SU
INSTRUCTIONS TO OPERATE ON THE

DATA MEMORY AT THE P

ASH %% DATA MEMORY
%!$2(, BEING READ

.OT )MPLEM

BEING WRITTEN TO THE 2ESULTS IN BYT
AGE ADDRESS GIVEN BY TO THE B
PAGE ADDRESS GIVEN BY %!$2( %!1$2(
- BEING ADDRESSED MUST .OTE 4HE
BE PRE ERASED

2ESERVED #OMMAND

CONTAINED IN THE

I SUBSEQUENT READ
BEING READ IF THE

RO VALUE BEING READ

ON

TES PAGE OF &LASH %%
THE PAGE ADDRESS %!$2( , MEMORY ADI
BEING ERASED %!$2, CAN EQUAL ANY OF
WITHIN THE PAGE ! NEW PAGE STARTS WH
IS EQUAL TO ( ( ( OR # (

FOUR +BYTES OF &LASH %%
&LASH %% PROGRAM MEMORY

%% DATA MEMORY .OT )MPLEMENTE
ESS %!$2(, BEING READ

.OT )MPLEMENTEI
INSTRUCTIONS

2ESULTS |

2ESULTS

_|

NG WRITTEN INTO 2ESULTS IN THE BY
HE BYTE ADDRESS %!$2( , &LASH %% PF
%1$2( , %I$2(, $&&&(

OPERATE ON THE NTERS .ORMAL M
INSTRUCTIONS TO OPERATE ON THE &LASH

BSEQUENT %#/. ,EAVES THE %#/. INST
&LASH %% PROGRAM MEMORY PROGRAM

REV. B



1$U#

OROGRAMMING THE &LASH %% $ATA -EMORSET TO &&( IT IS NONETHELESS GOOD PRC
' USER WISHES TO PROGRAM & ( INTO THE SNECIONDEBANEEQNIAREL ROUTINE AS PART
OF THE &LASH %% DATA MEMORY SPACE WKEIQB P RESNNRWIG @ NHEHE THSEIR: IN %2!3% !,
THREE BYTES ALREADY IN THIS PAGE CONSISTS OF WRITING ( TO THE %#/. 3&2

| TYPICAL PROGRAM OF THE &LASH %% $ATRARASEAQRWTHE NVBYWE &LASH %% ARRAY 4
ASSEMBLY WOULD APPEAR AS
3ETTING %!$2( , WITH THE PAGE ADDRESS

7RITING THE DATA TO BE PROGRAMMED T &OY HEEON, $AgH iErase all Command
7RITING THE %#/. 3&2 WITH THE APPROPRIATE COMMARDs Duration

3TEP 3ET 5P THE OAGE 'DDRESS &LASH %% -EMORY 4IMING

4HE TWO ADDRESS REGISTERS %!$2( AND WWCAH@@OEHQE\MI@N*D ERASE TI ES FOR THI
BYTE ADDRESS AND THE LOW BYTE ADDRESS OF THE PAGE._TO ADDRESSE

4HE ASSEMBLY LANGUAGE TO SET UP THE ABBMALSs QP QFE’IE@,@F'\“N§3 OR°EERsH %w% DAT)
MOV EADRH, #0 Set Page Address Pointer 2%!1$50!"% BYTES n MACHINE CYCLES
MOV EADRL, #03H 72)4%0!"% BYTES n MS

60 1'9
3TEP 3ET 5P THE %$!4! 2EGISTERS 6%2)&901"% BYTES N MACHINE CY(

4HE FOUR VALUES TO BE WRITTEN INTO THEZ/OIgASC{;E'O IIR{OTO Er}JrT:EEfo’L‘JR'\ﬁizs

%$14l n 3INCE WE DO NOT KNQW ISHR E E OFS AR .
TO READ THE CURRENT PASECOMWD (B\YE[IEWRIZTD/E $r|a?éﬁ’ BYTE n 'V'ACH'NE CYCLES

MOV ECON, #1 ; Read Page into EDATAL-4 2)4%"94%  BYTE n MS
MOV EDATA2, #0F3H ; Overwrite byte 2 5,/1$ -ODE OPERATING ON &LASH %% PROGR!/
3TEP OROGRAM 0AGE 72)4%0!"% BYTES n MS

! BYTE IN THE &LASH %% ARRAY CAN BE PRO GRAMAMED ONLBYTFEST HAS n MS
PREVIOUSLY BEEN ERASED 40 BE MORE SPEMPC3%!BYTE+BANEKSNLY BEn MS
PROGRAMMED IF IT ALREADY HOLDS THE VALVJZE)&Q&(94%CAlB§(E’EOF rTHEMS

&LASH %% ARCHITECTURE THIS ERASE MUS{

4HEREFORE A MINIMUM OF FOUR BYTES % VgLIE % G:\S/EV\I;IR'}ATOTDEENC-)[-FC
AN ERASE COMMAND IS INITIATED /NCE TH PERATION ON THE
PROGRAM THE FOUR BYTES IN PAGE AND Tk] I@%Qé%)RASE MODE

THE DATA

MOV ECON, #5 ; ERASE Page )N PRACTICE THIS MEANS THAT EVEN THOUG
MOV ECON, #2 ; WRITE Page MODE OF OPERATION IS TYPICALLY INITIATED
MOV ECON, #4 ; VERIFY Page CYCLE -/6 INSTRUCTION TO WRITE TO THE %:
MOV A,ECON ; Check if ECON=0 (OK!) INSTRUCTION WILL NOT BE EXECUTED UNTIL °
JNZ ERROR COMPLETE 4HIS MEANS THAT THE CORE WILL

REQUESTS UNTIL THE &LASH %% OPERATION
-OTE THAT ALTHOUGH THE FOUR +BYTESCOR & PARHP WER RATFAHNCEMONSYLIKE COUNTER
IS SHIPPED FROM THE FACTORY PRE ERASERT ARD TWE ADCBNIONRED THROUGHOU

REV.B n n



1$U#

$1# PROGRAMMED TO APPEAR AT O0IN OR 0IN )T ¢
4HE '$U# INCORPORATES A BIT VOLTAGEAGUNPUTBST#MODE THE $!# VOLTAGE OUTPUT |
ON CHIP )T HAS A RAIL TO RAIL VOLTAGE ONZ FIOTOBIUAS ETRH E ARABDR TOF 3BRIVINSG BEEN WRITT

K6 P& )T HAS TWO SELECTABUHRANGER: DATIMORBEGISTERS SHOULD BE UPDATED AS $!
NAL BAND GAP 6 REFERENCET BND OF HA®E!#, 4HE BIT $!# DATA SHOULD BE WRITTEN
IN  BIT OR BIT MODE 4HE $!# HAS A CONTR@HREUISTHRDSS##EH THAT $!#, CONTAINS THE |
AND TWO DATA REGISTERS $!#(, 4HE $!#TQPTLROUMERANBEAE OF $!#( CONTAINS THE UPPE

4ABLE 86 $!##/. 3&2 "IT $ESIGNATIONS

“1IT .AME $ESCRIPTION
nnn 2ESERVED FOR &UTURE 5SE
nnn 2ESERVED FOR &UTURE 5SE
nnn 2ESERVED FOR &UTURE 5SE
$1#0). $!# /UTPUT OIN 3ELECT

3ET BY USER TO DIRECT THE $!# OUTPUT TO O0IN 0 . $#
#LEARED BY USER TO DIRECT THE $!# OUTPUT TO OIN 0 $!# )%8#

$!# $!# BIT -ODE "IT

3ET BY USER TO ENABLE BIT $!# OPERATION )N THIS MODE THE BITS IN $!
OF THE $!# AND THE ,3"S OF THE $!# ARE SET TO ZERO

#LEARED BY USER TO OPERATE THE $!# IN ITS NORMAL BIT MODE OF OPEI

$1#2. $!# /JUTPUT 2ANGE "IT
3ET BY USER TO CONIGURE §{# RANGE OF TO !6
#LEARED BY USER TO CONIGURE $!#,RANGE OF 6 TO 6 6

<9;;DJ $!# #LEAR "IT
3ET TO BY USER TO ENABLE NORMAL $!# OPERATION
#LEARED TO BY USER TO RESET $!# DATA REGISTERS $!#, ( TO ZERO

$1#%. $!# %NABLE "IT

3ET TO BY USER TO ENABLE NORMAL $!# OPERATION
#LEARED TO BY USER TO POWER DOWN THE $!#

$1#( $!1# $ATA 2EGISTERS
&UNCTION $!# SATA 2EGISTERS WRITTEN BY USER TO UPDATE THE $!# OUTPUT
3&2 IDDRESS $1#, $!# SATA ,OW "YTE &"(

$1#( $!'# $SATA (IGH "YTE  &#(

OOWER /N $EFAULT 6ALUE ( "OTH 2EGISTERS
“"IT I DDRESSABLE .0 "OTH 2EGISTERS
5SING THE $ ! #ONVERTER &EATURES OF THIS ARCHITECTURE INCLUDE INHE

4HE ON CHIP $ ! CONVERTER ARCHITECTURMICITN SANDSE® E L RENTSITIGRERENTIAL LINEARITY
STRING $!# FOLLOWED BY AN OUTPUT B U F FIE-RE ARERFIE RER CTEH § OFURNGET FIDNRAT HE $!# IS USER S
EQUIVALENT OF WHICH IS ILLUSTRATED IN GAGUBREE E IsHERAS)N T@s!BMODE THE $!# OUTPUT
TRANSFER FUNCTION SPANS FROMs BINO THE VO
1655 — ‘s U )N T@,6MODE THE $!# OUTPUT TRANSFER FUNC
6 TO THE INJERNGAL 4HE $!# OUTPUT BUFFER AM
62908 2 eoes FEATURES A TRUE RAIL TO RAIL OUTPUT STAGE |
"3aevn2 THAT UNLOADED EACH OUTPUT IS CAPABLE OF S
M6 OF BO;FHAND GROUND -OREOVER THE $!#
) st ITY SPECIICATION WHEN DRIVING A K6 RESIS’
IS GUARANTEED THROUGH THE FULL TRANSFER
: TO IN ,,LQMODE AND TO AND TO IN
1% 6ss MODE

,(INEARITY DEGRADATIONgN EAR ACARSEDNBDYANDTE R A
OF THE OUTPUT AMPLIIER AND A GENERAL REPF
NEGLECTING OFFSET AND GAIN ERROR IS ILLU:
DOTTED LINE IN &IGURE INDICATES THE IDEAL
THE SOLID LINE REPRESENTS WHAT THE TRANSF
LIKE WITH ENDPOINT NONLINEARITIES DUE TO S

&IGURE 2ESISTOR 3TRING $!# &UNCTWALL”&)%UIVALENT
n n REV. B
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1$U#

6ggn M 6—

6ggn M 6—

n 6

"%

154054 6/,4!

M6 —

M 6 —

-

(

M6 )

¢

&&&

&IGURE
IMPLIIER 3ATURATION

.OTE THAT &IGURE REPRESENTS As NRADBFER
ONLY )N, dMODE WL HGG

0’20

FU

WOULD BE SIMILAR BUT THE UPPER PORTIO® IDER
WOULD FOLLOW THE hIDEALvV LINE RIGHT TBXTHFRM

ENDPOINT LINEARITY ERRORS

4HE ENDPOINT NONLINEARITIES CONCEPTUALLY |
GET WORSE AS A FUNCTION OF OUTPUT LOADIN
DATA SHEET SPECIICATIONS ASSUME A K6 RE{
AT THE $!# OUTPUT !S THE OUTPUT IS FORCED T,
CURRENT THE NONLINEAR REGIONS AT THE TOH
OF &IGURE BECOME LARGER 7ITH LARGER CU
CAN SIGNIICANTLY LIMIT OUTPUT VOLTAGE SWIN
ILLUSTRATE THIS BEHAVIOR )T SHOULD BE NOT

EACH OF THESE IGURES IS VALID ONLY FOR AN OU
TQe®MODE $!# LOADING WILL NGHE AUWSGUTIRIHT BUFFER ALSO FEATURES A HIC

TO i )N

%NDPOINT .ONLINEARITIES $UE

THE LOWER NONIOREWRRF¥E

$1# /1$%$

m\

$1# /1$%$

fﬁ//L///’”////

3/5

T
I1G

9%

(0]
URE

C@’iﬁlgN
BASER
fib BY 6

2#% 3).+ #522%.4 n M!

BOURCE AND 3INK #URRENT #

TO_6
DS THE CURRENT DRIVE CA|

-}:\W%FS@JBQK_*CAIN@NSWK CURREN

WRNGTRE LD BlesA@PED AS SH

LLUSUBRATHED IN &I GURE
5 -0ST OKC

ISTIVE LO D

O SOURCE|OR S|INK MORJE

OR BOTTQ(Q
RRENT DEWM
G & IGUREIS
ED

M RESPECTIVELY
ANDS THIS
AND

#heliRean o e UFFER G e o1 1uTPy

SIDE VOLTAGE DROPS AS LONG AS THE REFAEQENDE WH. TAGE RPHAANVS BEOOWER ON STAT
THE UPPER TRACE IN THE CORRESPONRINGTE ORE PRI & XMW MPHEGHFIMBPEDANCE STATE

6 AND, S
LOADS LESS THAN M!
IN &IGURE DROPS BixLOMDICATING THAT AHWHER

6 THE HIGH SIDE VOLTAGE WITHEY TRENM AIN-ENCAEGDIBE UNTIL ENABLED IN SO

"UT SOMEWHERE ARQUND \ MA NEHEHWARPERACHRYE OUTPUT IS DESII
SFOWN TRANSIENT CONDITIONS A PUL

HIGHER CURRENTS THE OUTPUT WILKNOT BFpEHPAS lERA OF HIBASGHINGT® 1SSuMING THIS

$14 ,118%$ 7)4( &&&(

n 6

' %

/54054 6/,4!

$1# ,/1$%S$ 7)4( (

3/52#% 3).+ #522% .4 n M!

&IGURE

W I T Ho 6

1655

3OURCE AND 3INK #URRENT #APABILITY

$!# OUTPUT WILL REMAIN AT GROUND POTENT
IS DISABLED



1$U#

05,3%7)%$4( -/$5,14/2 07- 4HE 07- USES IVE 3&2S THE CONTROL 3&2 07-#)
4HE 07- ON THE !$U# IS A HIGHLY mEXIBLHOUR DAFERQE 07- ( 07-, 07- ( AND 07- ,

PROGRAMMABLE RESOLUTION AND INPUT CEK9. DpE B l}g::@ GAAR NTROLS T
FOR ANY ONE OF SIX DIFFERENT MODES OFb 5@%@%%%IONF é%ﬂ%ﬁ?égAg?NELLOASST
ALLOW THE 07- TO BE GGMIGURIEMN AP A O CY Q7- (., A - (, ARE THE DATA REGIS
OF RESOLUTION ! BLOCK DIAGRAM OF THE T ﬁwyééNlNHlél é‘\‘llJ%’l‘glzCEYC’LES OF THE 07- OUTP

(2 > 40 USE THE 07- USER SOFTWARE IRST WRITE T(
O7-w ™ 18+ | Llo2/21--17,9% THE 07- MODE OF OPERATION AND THE 07- INPU"
K (z—»| 3%, %44 $)6)$%2
(2 — TO 07-#/. ALSO RESETS THE 07- COUNTER )N AN
T MODES OF OPERATION MODES USER SC
TO THE 07-, OR 07-, 3&2S IRST 4HIS VALUE IS
")4 07- #/5.4%2 HIDDEN 3&2 7RITING TO THE 07- ( OR 07- ( 3&2S
BOTH THE 07-X( AND THE 07-X, 3&2S BUT DOES !
H THE OUTPUTS UNTIL THE END OF THE 07- CYCLE
. VALUES WRITTEN TO THESE BIT REGISTERS AF
#1-012% L ., 07- CYCLE
A A A
07-#/. 07- #ONTROL 3&2
&IGURE 07- "LOCK $IAGRAM 3&2 !DDRESS 1% (
OOWER /N $EFAULT 6ALUE (
"IT I DDRESSABLE .0
AABLE 86) 07-#/. 3&2 "IT $ESIGNATIONS
"IT .AME $ESCRIPTION
nnn 2ESERVED FOR &UTURE 5SE
-$ 07- -ODE "ITS
-$ 4HE -$ BITS CHOOSE THE 07- MODE AS FOLLOWS
-$ -$ -$ -$ -ODE

-ODE 07- $ISABLED

-ODE 3INGLE 6ARIABLE 2ESOLUTION 07-
-ODE 4WIN BIT 07-

-ODE 4WIN BIT 07-

-ODE SUAL .2: BIT 3 $ $!#

-ODE $UAL BIT 07-

-ODE $SUAL 2: BIT 3 & $!#

2ESERVED FOR &UTURE 5SE

#$)6 07- #LOCK $IVIDER
#$)6 3CALE THE CLOCK SOURCE FOR THE 07- COUNTER AS FOLLOWS

#$)6 #$)6 $ESCRIPTION
07- #OUNTER 3ELECTED #LOCK
07- #OUNTER 3ELECTED #LOCK
07- #OUNTER 3ELECTED #LOCK
07- #OUNTER 3ELECTED #LOCK

#3%, 07- #LOCK S$IVIDER
#3%, 3ELECT THE CLOCK SOURCE FOR THE 07- AS FOLLOWS

#3%, #3%, $ESCRIPTION
07- #LOCK, F
07- #LOCK, F
07- #LOCK %XTERNAL )NPUT AT 0O 4 07-#,+
07- #LOCKy F (Z

n n REV. B



07- -I1$%3 /& 10%214)/. e g —-07-,
-ODE  07- $ISABLED 07- #15.4%2
4HE 07- 1S DISABLED ALLOWING 0 AND O TO-B NOBMAL - — |- —- 07-

-ODE 3INGLE 6ARIABLE 2ESOLUTION 07- I > —o o
JN -ODE BOTH THE PULSE LENGTH AND THE CY
PROGRAMMABLE IN USER CODE ALLOWING THE R _‘LUTI_O_I‘\I OF:THE 07

TO BE VARIABLE , | .

07- (, SETS THE PERIOD OF THE OUTPUT WAVE M 2EDU ClHN— o
07- (, REDUCES THE RESOLUTION OF THE 07- %0
INCREASES THE MAXIMUM OUTPUT RATE OF TH EG SETT!
07-(, TO GIVES A BIT 07- WITH A MAXIMUM
OUTPUT RATE OF (z -(Z BETTING 07- (, &IGURE 07- -ODE
TO . GIVE?(? BIT 07- WITH A MAXIMUM QUTPUT RATE .QF
JN -ODE  THE 07- COUNTER IS IXED TO COUN
07- (, SETS THE DUTY CYCLE OF THE 07- O®J/MANG WAXEBORMNITA®7- /PERATING FROM TH
SHOWN IN &IGURE CLOCK RESULTS IN A 07- OUTPUT RATE OF
L o7 (. 07- OUTPUTS AT 0O AND O IS INDEPENDENT

07- #/5.4%2

_____ —-07-(, THE OUTPUT OF 07- O IS HIGH

THE 07- COUNTER ROLLS OVER

IS IN &IGURE WHILE THE 07- COUNTER IS L
INCE THE
EQUALS 07- (, 07- O GOES LOW AND REM

3IMILARLY WHILE THE 07- COUNTER IS LESS
OUTPUT OF 07- 0 IS HIGH /NCE THE 07- C

[ l [ 0 07- (, 07- 0 GOES LOW AND REMAINS LO!

' 07- COUNTER ROLLS OVER

&IGURE 07- IN -ODE JN THIS MODE BOTH 07- OUTPUTS ARE SYNCH
07- COUNTER ROLLS OVER TO BOTH 07-

_ODE 4WIN “IT 07-
)N -ODE  THE DUTY CYCLE OF THE 07- ouTPuTsWkb FReHkERoLuTiON

OF THE 07- OUTPUTS ARE BOTH PROGRAMMABLES 4HE _MAXHEUM—————_ -
RESOLUTION OF THE 07- OUTPUT IS EIGHT BIT 07- #15.4%2

07-, SETS THE PERIOD FOR BOTH 07- OUTPUTS “4YPICALLY IR WHL —|- - o7- .
BE SET TO &&( TO GIVE AN BIT 07- ALTHOU|IGH IT IS
TO REDUCE THIS AS NECESSARY ! VALUE OF
TO GIVE A PERCENTAGE 07- | E THE 07- 1S ACCl

4HE OUTPUTS OF THE 07- AT0O AND O ARE SHOWN IN &IGURE .
IS CAN BE SEEN THE OUTPUT OF 07- 0 GQES LOW WHEN THE [ o
07- COUNTER EQUALS 07-, 4HE OUTPUT OF 07- 0 . )
GOES HIGH WHEN THE 07- COUNTER EQUALS 02 AND GOEs Ldw— [ °
AGAIN WHEN THE 07- COUNTER EQUALS 07- ( 3ETTING 07- ( '
TO ENSURES THAT BOTH 07- OUTPUTS START SIMULTANEQRSLY 07- -0DE




1$U#

-ODE  $UAL .2: “"ITSASI# g g —-07-,
-ODE PROVIDES A HIGH SPEED 07- OUTPUT S AR TOPTHATHOF

3% $!# 4YPICALLY THIS MODE WILL BE USED WLT IHE—OJ-—i{ ¥ez: ___o07- ¢
EQUAL TO -(z S > 07

JN THIS MODE 0

07-

07- (, CYCLES AND LOW FOR

NS IN THE CASE
07- 0 IS H
no07-(, CYCL

)F 07- (1S SET TO
THEN TYPICALLY 0

CLOCK EACH CLOCK IS APPROXIMATELY

AND O
OF

ARE UPDATED EVERY
-(Z [IVER ANY

IGH FOR 07- (, CYCLES AND L : , , ,
ES 3IMILARLY 07- 0 IS HIGH FOR | . Lo
n07-(, CYCLES ' ' ' '

( SLIGHTLY ABOVE ONE RT
WILL BE LOW FOR THREE CLOCKS AND'HIGH FOR ONE

NS /VER E¥FERUYRE 07- -ODE

CLOCKS THE 07- WILL COMPROMISE FOR TI_-I%EAC% TA;?ZT' TH,,;_Q%‘EJ'TgiUT
SHOULD BE SLIGHTLY ABOVE ONE QUARTER EFU EO I'BIEFS HI%H @SE'%ISHO%H OUTPUT SIM

CYCLE FOLLOWED BY ONLY TWO LOW CYCLE%$

&0OR FASTER $!# OUTPUTS AT LOWER RESOLUTION

#1229 /54 14 0

$!# -ODE OPERATES VERY SIMILARLY TO -C
THE KEY DIFFERENCE IS THAT -ODE PROVIDES
3% $!'# OUTPUT -ODE PROVIDES NON RETURN 1
$!# OUTPUTS 4HE 2: MODE ENSURES THAT ANY L
RISE AND FALL TIMES WWS$LE!# Q.T APRMEEVIERHE

THE 2: -ODE HALVES THE DYNAMIC RANGE OF TH

FROM ¢46TO -4 &OR BEST RESULTS THIS MO
BE USED WITH A 07- CLOCK DIVIDER OF

JF 07- (IS SET TO ( SLIGHTLY ABOVE ONE QU

dan( |

THEN O WILL TYPICALLY BE LOW FOR THREE F|

(—
<

HIGH FOR HALF A CLOCK NS AND THEN LOW ¥

NS BEFORE REPEATING ITSELF /VER EVERY
07- WILL COMPROMISE FOR THE FACT THAT THE
SLIGHTLY ABOVE ONE QUARTER OF FULL SCALE

&IGURE

+ #1229 /54 14 0

FOR TWO HALF CLOCKS IN FOUR EVERY SO OFTE

&0OR FASTER $!# OUTPUTS AT LOWER RESOLUTI(
,3"S THAT ARE NOT REQUIRED WITH A IN THE ,:
EXAMPLE ONLY BIT PERFORMANCE IS REQUIR
,3"S 4HIS MEANS THAT A3 $ BI# AOTRPBATEAN
OCCUR AT K(Z 3IMILARLY WRITING TO T

AN BIT ACCURATE 3 $ $!# OUTPUT AT K(z
WRITE S TO THE

| | | | | |
rS

07- -ODE

,3"S THAT ARE NOT REQUIRED WITH A IN Tlos.(. % (|ITION )F FOR
EXAMPLE ONLY BIT PERFORMANCE IS RE RITE 10,0 EQTHE
,3"S 4HIS MEANS THAT M $ BIF OOTBPBRATEAN )4 ! ‘ !
OCCUR AT K(Z 3IMILARLY WRITING TO T (. ?FV'ES—’l-LI-U-U_m_I-U-U
AN BIT ACCURATE 3 $ $!# OUTPUT AT  K(Z — pHEHEEL
-ODE  $UAL "IT 07- " na S
)N -ODE  THE DUTY CYCLE OF THE 07- OUTPUTS AND FHE RESOLUTION
OF THE 07- OUTPUTS ARE INDIVIDUALLY PROGRAMMASR KHE M A X
IMUM RESOLUTION OF THE 07- OUTPUT IS BITS(Z— .14#(
4HE OUTPUT RESOLUTION IS SET BY THE 07-, AND|§7- 5
FOR THE O AND O OUTPUTS RESPECTIVELY 01}, AND 4
07- ( SET THE DUTY CYCLES OF THE 07- OUTPUTS AT N D A
0 RESPECTIVELY "OTH 07-S HAVE THE SAME CLOCK + [RGEAND [l | ' |
CLOCK DIVIDER —> —»I—U—U—U—U—U—U—U

")4 ‘<->\ | | | | | |

rS
07- (, (
&IGURE 07- -ODE



1$U#

. #()0 0,, REQUIRED 4HE DEFAULT CORE CLOCK IS THE
4HE '$U# IS INTENDED FOR USE WITH A ORK(Z WATCH 4HE !$# CLOCKS ARE ALSO DEI
CRYSTAL ! 0,, LOCKS ONTO A MULTIPLE 0,PELTOCE TWIPROHWBBMADULATOR RATE BEINC
STABLE -(Z CLOCK FOR THE SYSTEOQGISGHE ALCTOREFREQUENCY 4HIS CHOICE OF FR
OPERATE AT THIS FREQUENCY OR AT BINARMMOBUBNTORIP BN OHETCOREAMUIQW BE SYNCHF
POWER SAVING IN CASES WHERE MAXIMUM CIOREE CALEORCRKORMTAEN GAEHESONCCTONTROL REGISTE

0,.#. 0,, #ONTROL 2EGISTER
3&2 IDDRESS $ (

OOWER /N $EFAULT 6ALUE (

"IT IDDRESSABLE .0

4ABLE 86)) O,,#/. 3&2 "IT $ESIGNATIONS
“1IT .AME $ESCRIPTION

13#20% /ISCILLATOR OOWER $OWN "IT

3ET BY USER TO HALT THE K(Z OSCILLATOR IN OOWER $OWN MODE
#LEARED BY USER TO ENABLE THE K(Z OSCILLATOR IN OOWER $OWN
4HIS FEATURE ALLOWS THE 4)# TO CONTINUE COUNTING EVEN IN OOWI

JH#+ 0,, ,OCK "IT 4HIS IS A READ ONLY BIT

3ET AUTOMATICALLY AT POWER ON TO INDICATE THE 0,, LOOP IS CORI
POWER DOWN THIS BIT CAN BE POLLED TO WAIT FOR THE 0,, TO LOCK
#LEARED AUTOMATICALLY AT POWER ON TO INDICATE THE 0,, IS NOT (
BE DUE TO THE ABSENCE OF A CRYSTAL CLOCK OR AN EXTERNAL CRY.

CAN BE -(Z ¢ IFTER THE !$U# WAKES UP FROM POWER DOWN
TO WAIT FOR THE 0,, TO LOCK )F ,/#+ THEN THE 0,, IS NOT LOCKEI
nnn 2ESERVED FOR &UTURE 5SE 3HOULD BE WRITTEN WITH
DL=9 2EADING THIS BIT RETURNS THE STATE OF THE EXTERNAL =9 PIN LATC
&).4 &AST )NTERRUPT 2ESPONSE "IT

3ET BY USER ENABLING THE RESPONSE TO ANY INTERRUPT TO BE EXE
REGARDLESS OF THE CONIGURATION OF THE #$ n BITS SEE BELOW IF
THE CORE RESUMES CODE EXECUTION AT THE CORE CLOCK SELECTED
THE FAST INTERRUPT RESPONSE FEATURE

#9$ #05 #ORE #LOCK $IVIDER "ITS
#$ 4HIS NUMBER DETERMINES THE FREQUENCY AT WHICH THE MICROCON
#9$ #$ #$ #9$ #ORE #LOCK &REQUENCY -(Z

$EFAULT #ORE #LOCK &REQUENCY

REV.B n n



1$U#

4)-% ).4%26!, #/5.4%2 7!'+% 50 24# 4)-%2 JF THE '$U# IS IN OOWER $OWN MODE AGAIN V
! TIME INTERVAL COUNTER 4)# IS PROVIDRDFOINEQNAIPLEORTHE 4)) BIT WILL WAKE UP THE L
e OERIODICALLY WAKING UP THE PART FROVMOMDEWEREOOWBON BY VECTORING DIRECTLY TO T
¢ JMPLEMENTING A REAL TIME CLOCK VECTOR ADDRESS AT ( 4HE 4)# RELATED 3&2¢

e #OUNTING LONGER INTERVALS THAN THE 4ABANDFR D) WITHOMBADIBKLBDIAGRAM OF THE 4)#
TIMERS ARE CAPABLE OF

4#%. K(Z %84%2.!, #2934!,
4HE 4)# IS CAPABLE OF TIMEOUT INTERVALS RANGING FROM TH
SECOND TO HOURS &URTHERMORE THIS NTER IS CLOCKED BY THE®
CRYSTAL OSCILLATOR RATHER THAN THE BY 0\ JAND_THUS HAS THE ABIWTY TO
REMAIN ACTIVE IN OOWER $OWN MODE AND TI NG oROWER ID-QWN
INTERVALS 4HIS HAS OBVIOUS APPLICATIONS FOR REMOTE BATTERY P )
@

SENSORS WHERE REGULAR WIDELY SPACED REEADIN
ER

4HE 4)# COUNTER CAN EASILY BE USED TO GEN
CLOCK 4HE HARDWARE WILL COUNT IN SECONB
HOWEVER USER SOFTWARE WILL HAVE TO COJ\
YEARS 4HE CURRENT TIME CAN BE WRITTEN TO THE

(4(3%# 3%#

THE 24# TIMER IS ENABLED 4#%. IS SET THE[44
THE (4(3%# 3%# -). AND (/52 2EGISTERS ARE NO =) >
( AFTER A HARDWARE OR WATCHDOG TIMER RESET 4HIS IS TO PREV

4%261,
4)1)-0/3"!30 4)%.

; 3%,%#4) [
- -58
??pz&; l

= 11— A

-). AND (/52 WHILE 4#%. IS LOW

T

THE NEED TO RECALIBRATE THE REAL TIME CLOCK AREERsAWRESET (OWEVER
THESE REGISTERS WILL BE RESET TO ( AFTER A PQWERPEYCIE I) 26/
4%26!, #15.49

DENT OF 4#%. OR AFTER ANY RESET IF 4#%. IS CLEAR

31X 3425 ARE ASSOCIATED WITH THE TIME INTERVAL COUNTER 4)-p
BEING ITS CONTROL REGISTER S$EPENDING40N) Thbh: G & NkE U AEITO]

OVERMOW WILL CLOCK THE INTERVAL COUNTER 7HEN THIS COUNT

)4 AND )4 BITS IN 4)-%#/. THE SELECTED TIME COUNTER REGISTER
R OUAL
Fro ey

TO THE TIME INTERVAL VALUE LOADED IN THE ).46!, 3&2 THE 4))

BIT 4)-%#].

IS SET AND GENERATES AN INTERRUPT IF ENABLED

3EE )%)0 3&2 DESCRIPTION UNDER THE )NTERRURTG3INSHEM4ECSBIUMRLIIED "LOCK $IAGRAM

AABLE 86))) 4)-%#/. 3&2 "IT $ESIGNATIONS

"IT .AME $ESCRIPTION
nnh 2ESERVED FOR &UTURE 5SE
nnn 2ESERVED FOR &UTURE 5SE &OR FUTURE PRODUCT CODE COMPATIBILIT
)43 JNTERVAL 4IMEBASE 3ELECTION "ITS
)43 7RITTEN BY USER TO DETERMINE THE INTERVAL COUNTER UPDATE RATE
)43 )43 )NTERVAL 4IMEBASE
3ECOND
3ECONDS
-INUTES
(OURS
34 3INGLE 4IME )NTERVAL "IT

4))

4)9

44

0.

0.

B3ET BY USER TO GENERATE A SINGLE INTERVAL TIMEOUT )F SET A TIMEOUT
#LEARED BY USER TO ALLOW THE INTERVAL COUNTER TO BE AUTOMATICALLY F
TIMEOUT

4)# )NTERRUPT "IT
3ET WHEN THE BIT INTERVAL COUNTER MATCHES THE VALUE IN THE ).46!, 3¢
#LEARED BY USER SOFTWARE

4IME )NTERVAL %NABLE "IT
3ET BY USER TO ENABLE THE BIT TIME INTERVAL COUNTER
#LEARED BY USER TO DISABLE AND CLEARLTEHEUSD ERENRE OHAHBE HB I TBIINTIER
COUNTER IS CLEARED 4)%. MUST BE HELD LOW FOR AT LEAST MS K(z
41ME #LOCK %NABLE "IT
3ET BY USER TO ENABLE THE TIME CLOCK TO THE TIME INTERVAL COUNTERS
#LEARED BY USER TO DISABLE THE K(Z CLOCK TO THE 4)# AND CLEAR THE
-). AND (/523 3&2S 40 ENSURE THAT THESE REGISTERS ARE CLEARED 4#%. N

K(Z 4HE TIME REGISTERS (4(3%# 3%# -). AND (/52 CAN BE WRITTEN ON

n n REV. B



1$U#

). 46!, 5S5ER 4IME )NTERVAL 3ELECT 2EGISTER

&UNCTION 5SER CODE WRITES THE REQUIRED TIME INTERVAL TO THIS REGIST
TO THE TIME INTERVAL VALUE LOADED IN THE ).46!, 3&2 THE 4)) BI’
AN INTERRUPT IF ENABLED 3EE )%)0 3&2 DESCRIPTION UNDER TH

3&2 'DDRESS I

OOWER /N $EFAULT 6ALUE (

2ESET $EFAULT 6ALUE (

"IT IDDRESSABLE .0

6ALID 6ALUE TO DECIMAL

(4(3%# (UNDREDTHS 3ECONDS 4IME 2EGISTER

&UNCTION 4HIS REGISTER IS INCREMENTED IN SECOND INTERVALS ONCE -

4HE (4(3%# 3&2 COUNTS FROM TO BEFORE ROLLING OVER TO IN
3&2 'DDRESS Fo(

OOWER /N $EFAULT 6ALUE (

2ESET $EFAULT 6ALUE( IF 4#%. PREVIOUS VALUE BEFORE RESET IF 4#%.

"IT IDDRESSABLE .0

6ALID 6ALUE TO DECIMAL

3%# 3ECONDS 4IME 2EGISTER

&UNCTION 4HIS REGISTER IS INCREMENTED IN SECOND INTERVALS ONCE 4#%
4HE 3%# 3&2 COUNTS FROM TO BEFORE ROLLING OVER TO INCR

3&2 'DDRESS L

OOWER /N $EFAULT 6ALUE

2ESET $EFAULT 6ALUE ( IF 4#%. PREVIOUS VALUE BEFORE RESET IF 4#%.

"IT IDDRESSABLE .0

6ALID 6ALUE TO DECIMAL

-). -INUTES 4IME 2EGISTER

&UNCTION 4HIS REGISTER IS INCREMENTED IN MINUTE INTERVALS ONCE 4#%
4HE -). COUNTS FROM TO BEFORE ROLLING OVER TO INCREMEN"

3&2 'DDRESS I

OOWER /N $EFAULT 6ALUE

2ESET $EFAULT 6ALUE ( IF 4#%. PREVIOUS VALUE BEFORE RESET IF 4#%.

"IT IDDRESSABLE .0

6ALID 6ALUE TO DECIMAL

(152 (OURS 4IME 2EGISTER

&UNCTION 4HIS REGISTER IS INCREMENTED IN HOUR INTERVALS ONCE 4#%. Il
COUNTS FROM TO BEFORE ROLLING OVER TO

3&2 'DDRESS I

OOWER /N $EFAULT 6ALUE

2ESET $EFAULT 6ALUE( IF 4#%. PREVIOUS VALUE BEFORE RESET IF 4#%.

"IT IDDRESSABLE .0

6ALID 6ALUE TO DECIMAL



1$U#

7144 (8] 4)-%2
4HE PURPOSE OF THE WATCHDOG TIMER ISTTREREINBEAFH A AD E VB CTE CRESNETTER THAT IS CLOC

OR INTERRUPT WITHIN A REASONABLE AMOWNTCHD OBMEI VEDMWE ISITERVAL CAN BE ADJUSTEI
ENTERS AN ERRONEOUS STATE POSSIBLY DUE#TOSUPRCO®RANRIDINGNERBDRTUS OF THE WATC
ELECTRICAL NOISE OR 2&) 4HE WATCHDOE® AN BMETCON TQRAO\L BEEDDMBPABHEDIATCHDOG 4IMER #(
BY CLEARING THE 7$% 7ATCHDOG %NABLEA4BET7I9N/THBRZATALMH DNEGY BE WRITTEN BY USER S
#ONTROL 7%$#/. 3&2 7HEN ENABLED THE WAOUBD®O &/ RIRE SHQWENCE DESCRIBED IN 7$72 B
GENERATE A SYSTEM RESET OR INTERRUPEVERY WRINIHE BWEERSPRDOCRAM 7$#/. 3&2

FAILS TO SET THE WATCHDOG 7%$% BIT WITHIN A PREDETERMINED

AMOUNT OF TIME SEE 02% n BITS IN 7$#/. 4HE

7$#/. 7JATCHDOG 4IMER #ONTROL 2EGISTER
3&2 IDDRESS # (
OOWER /N $EFAULT 6ALUE (

“IT'DDRESSABLE9YES

4ABLE 8)8 7$#/. 3&2 "IT $ESIGNATIONS

1T

.AMIE

$ESCRIPTION

02%
02%
02%
02%

7TATCHDOG 4IMER ORESCALE "ITS

4HE 7ATCHDOG TIMEOUT PERIQD I$26IVEF BY THE EQUATION T
028, F K(Z
AIMEOUT

02% 02% 02% 02% OERIOD MS  ICTION
2ESET OR )NTERRUPT
2ESET OR )NTERRUPT
2ESET OR )NTERRUPT
2ESET OR )NTERRUPT
2ESET OR )NTERRUPT
2ESET OR )NTERRUPT
2ESET OR )NTERRUPT
2ESET OR )NTERRUPT
)MMEDIATE 2ESET

02% n 2ESERVED

79%)2 7TATCHDOG )NTERRUPT 2ESPONSE %NABLE "IT )F THIS BIT IS SET BY THE U

RESPONSE INSTEAD OF A SYSTEM RESET WHEN THE WATCHDOG TIMEOUT PERIC
THE #,2 %! INSTRUCTION AND IT IS ALSO A IXED HIGH PRIORITY INTERRUPT )
THE SYSTEM IT CAN ALTERNATIVELY BE USED AS A TIMER 4HE PRESCALER IS
INTERRUPT WILL BE GENERATED 3EE ALSO .OTE 4ABLE 888)8 IN THE )NTERR

7$3 7TATCHDOG 3TATUS "IT
3ET BY THE WATCHDOG CONTROLLER TO INDICATE THAT A WATCHDOG TIMEOUT
#LEARED BY WRITING A OR BY AN EXTERNAL HARDWARE RESET )T IS NOT CLE
7$% 7TATCHDOG %NABLE "IT

7$7

3ET BY USER TO ENABLE THE WATCHDOG AND CLEAR ITS COUNTERS )F A IS N(
PERIOD THE WATCHDOG WILL GENERATE A RESET OR INTERRUPT DEPENDING
#LEARED UNDER THE FOLLOWING CONDITIONS 5SER WRITES WATCHDOG RESE

2 7TATCHDOG 7RITE %NABLE "IT
40 WRITE DATA INTO THE 7$#/. 3&2 INVOLVES A DOUBLE INSTRUCTION SEQUEN(

VERY NEXT INSTRUCTION MUST BE A WRITE INSTRUCTION TO THE 7$#/. 3&2 &O

CLR EA ; disable interrupts while writing
; to WDT

SETB WDWR ; allow write to WDCON

MOV WDCON, #72h ; enable WDT for 2.0s timeout

SETB  EA ; enable interrupts again (if rgd)

n n REV. B



1$U#

0/7%2 3500,9 -/.)4/2 WILL INTERRUPT THE CORE USING THE 03-) B
!SITS NAME SUGGESTS THE OOWER 3UPPLYHIGNBTOW IONEEGTEBBBIIEHARED UNTIL THE FA
MONITORS BOTH$ OFRPHBESNIBHE $U# )JTRRETURNED ABOVE THE TRIP POINT FOR AT LE
INDICATE WHEN ANY OF THE SUPPLY PINS PERNESIBNLOM CONE THEFWIER TO SAVE WORKII
USER SELECTABLE VOLTAGE TRIP POINTS ARAOM LOSSSTMUE TO &R ICAVMR SUPPLY CONDITI
RECT OPERATION OF THE OOWER 3kPHUSTOINIRMRLFONDEIDPNECAUTION WILL NOT RESUME
BE EQUAL TO OR GREATER THAN 6 -ONITIORSFRINEN WHELIS ESOMBROIHED MIME SUPPLY M
THE 03-#/. 3&2 )F ENABLED VIA THE )%)0 3&AINISE BPUWRTOBS GLITCHES TRIGGERING TI

03-#/. OOWER 3UPPLY -ONITOR #ONTROL 2EGISTER
3&2 'DDRESS $&(

OOWER /N $EFAULT 6ALUE $ % (

“IT'DDRESSABLE.O

4ABLE 88 03-#/. 3&2 "IT $ESIGNATIONS
1T .AME $ESCRIPTION

#-0% 45 #OPAMPARATOR "IT

4HIS IS A READ ONLY BIT AND DIRECTY; YCRBEMPRRAI ORE STATE OF THE $6
2EAD INDICATEESSURELS IS ABOVE ITS SELECTED TRIP POINT

2EAD INDICATESSURELS IS BELOW ITS SELECTED TRIP POINT

#-0! ¢ #OGMPARATOR "IT

4HIS IS A READ ONLY BIT AND DIRECTLY REmMECTS THE STATE OF THE !6$$
2EAD INDICAGTESUMELN IS ABOVE ITS SELECTED TRIP POINT

2EAD INDICAGESUMELN IS BELOW ITS SELECTED TRIP POINT

031) OOWER 3UPPLY -ONITOR )NTERRUPT "IT

4HIS BIT WILL BE SET HIGH BY THE -ICRO#ONVERTER IF EITHER #-0! OR #-(
SUPPLY 4HE 03-) "IT CAN BE USED TO INTERRUPT THE PROCESSOR /NCE #
HIGH A MS COUNTER IS STARTED 7HEN THIS COUNTER TIMES OUT THE
WRITTEN BY THE USER (OWEVER IF EITHER COMPARATOR OUTPUT IS LOW

408 ss 4RB® OOINT 3ELECTION "ITS

408 4HESE BJJSFEIPLECTINTHEOSGAGE AS FOLLOWS
40% 40% 3ELEGRTEMGBNT 6

40 16$$ 4RIP OOINT 3ELECTION "ITS

40 4AHESE BLTBRIELECI NTHWOLHFAGE AS FOLLOWS
40! 40! 3ELERTEDOGNT 6

031%. OOWER 3UPPLY -ONITOR %NABLE "IT

3ET TO BY THE USER TO ENABLE THE OOWER 3UPPLY -ONITOR #IRCUIT
#LEARED TO BY THE USER TO DISABLE THE OOWER 3UPPLY -ONITOR #IRC\

REV.B n n



1$U#

3%2)!, 0%2)0(%2!, ).4%2&!4% -)3/ -ASTER )N 3LAVE /UT $ATA ) / OIN OIN

4HE '$U# INTEGRATES A COMPLETE HARDWHARE)3ERWAISDERIMHERAYE OUT PIN IS CONIGUF
JNTERFACE 30) INTERFACE ON CHIP 30) ISNANABNMTERRSVMRY 5 AANDARDDUTPUT LINE IN 3LAVE
SYNCHRONOUS SERIAL INTERFACE THAT ALLOWESOR GHE BIAS TER DBAAATONBSHOULD BE CON
SYNCHRONOUSLY TRANSMITTED AND RECEIVEVE SN UHEANEOAESDEVIEE BWITA OUT 4HE DAT
DUPLEX )T SHOULD BE NOTED THAT THE 30WPDES 3B|T#+SERDALUDATA -3" IRST

ARE MULTIPLEXEDPWSHBAHEL)AND 3$!14! 4HE RINS\STER /UT 3LAVE )N OIN OIN

ARE CONTROLLED VIA THE ) ##/. 3&2 ONLY If;#0%3hS (1 hEAR VE IN PIN IS CONIGUF

38U E AN

R A

BE CONIGURED FOR MASTER OR SLAVE OPERATH QN ANDT £ % PhSAE W e MRS S OFLINE IN 3LA
FOUR PINS LINE ON THE MASTER DATA OUT SHOULD BE CO
3#,/#+ 3ERIAL #LOCK ) / OIN OIN LINE IN THE SLAVE DEVICE DATA IN 4HE DATA
4HE MASTER CLOCK 3#,/#+ IS USED TO SYWOHRONIZE $SERIBATMATA -3" IRST

BEING TRANSMITTED AND RECEIVED THROWE Ha T REE-AEL ANP 'NBUT 0IN  OIN

DATA LINES ! SINGLE DATA BIT IS TRANSMUTEEB ANR BECECYER KN |KACH PIN IS ONLY USEC
3#,/#+ PERIOD 4HEREFORE A BYTE IS TRANSMbUINIBGR RES EAVE®) ATRER MODE 4HIS LINE IS
EIGHT 3#,/#+ PERIODS 4HE 3#,/#+ PIN IS CON|GURECEMPEANOR TRANSMITTEOKPNNILAVEW OD!
OUTPUT IN MASTER MODE AND AS AN INPUTR INGBWAVE MODEUN -ADTBER USED IN SINGLE MA
MODE THE BIT RATE POLARITY AND PHASEANJUEAGIOFK ARReGRMIRIMEYEBE PERMANENT
BY THE #0/, #0(! 302 AND 302 BITS IN THB0¥# . d&2 7ITH #BKINPUTHMUST BE DRIVEN LO
SEE 4ABLE 88) )N 3LAVE MODE THE 30)#/gREGRE THEREWRISLT lBAYBEN A BYTE WIDE TRANSMIS
TO BE CONIGURED WITH THE PHASE AND PQIEARIFN Hi&H ABRIKOAFTER THE LAST BIT IN THA
AS THE MASTER AS FOR BOTH -ASTER ANDRHAVETMIANPBR B0E3RAVA MPODE THEKKPINIC LEVE
TRANSMITTED ON ONE EDGE OF THE 3#,/#+ §GNAICANDE S AMRAED ®NHE 302 BIT IN THE 30)

THE OTHER 4HE FOLLOWING 3&2 REGISTERS ARE USED TO C
4ABLE 88) 30)#/. 3&2 "IT $ESIGNATIONS
"I T .AME $ESCRIPTION
)30) 30) )NTERRUPT "IT

3ET BY -ICRO#ONVERTER AT THE END OF EACH 30) TRANSFER
#LEARED DIRECTLY BY USER CODE OR INDIRECTLY BY READING THE 30)$!4 ¢

TH#HI, 7TRITE #OLLISION %RROR "IT
3ET BY -ICRO#ONVERTER IF 30)$!4 IS WRITTEN TO WHILE AN 30) TRANSFER |
#LEARED BY USER CODE

30% 30) )NTERFACE %NABLE "IT
3ET BY USER TO ENABLE THE 30) INTERFACE
#LEARED BY USER ®OINMNABEACEHE )

30)- 30) -ASTER 3LAVE -ODE 3ELECT "IT
3ET BY USER TO ENABLE -ASTER MODE OPERATION 3#,/#+ IS AN OUTPUT
#LEARED BY USER TO ENABLE 3LAVE MODE OPERATION 3#,/#+ IS AN INPUT

#0/, #LOCK OOLARITY 3ELECT "IT
3ET BY USER IF 3#,/#+ IDLES HIGH
#LEARED BY USER IF 3#,/#+ IDLES LOW

#0(! #LOCK OHASE 3ELECT "IT
3ET BY USER IF LEADING 3#,/#+ EDGE IS TO TRANSMIT DATA
#LEARED BY USER IF TRAILING 3#,/#+ EDGE IS TO TRANSMIT DATA

302 30) "IT 2ATE 3ELECT "ITS
302 AHESE BITS SELECT THE 3#,/#+ RATE BITRATE IN -ASTER MODE AS FOLLO\
302 302 B3ELECTED "IT 2ATE
Fow
b
Fow
Foow
)N 30) 3LAVE MODE | E 30)- THE LKK&KICINEWEN ON TAN BETERARLNVIA THE

4HE #0/, AND #0(! BITS SHOULD BOTH CONTAIN THE SAME VALUES FOR MASTER AND SLAVE DEVICES

n n REV. B



1$U#

30)$!4 30) $ATA 2EGISTER

&UNCTION 4HE 30)$!4 3&2 IS WRITTEN BY THE USER TO TRANSMIT DATA OVER THE
DATA JUST RECEIVED BY THE 30) INTERFACE

3&2 'DDRESS & (

OOWER /N $EFAULT 6ALUE (

"IT'DDRESSABLE.O

$EPENDING ON THE CONIGURATION OF THESRITS T R{ﬁ\
SHOWN IN 4ABLE 88) THE !$U# 30) INTER S
OR RECEIVE DATA IN A NUMBER OF POSSIB f é? i
ALL POSSIBLE !$U# 30) CONIGURATIONS Hy
TIONSHIPS AND SYNCHRONIZATION BETWE EW |1€’ | )}1 &" Ul.fEs LSO BE NOTE
SHOWN IN THIS IGURE IS THE 30) )NTERRU ? y ﬁri @QDE JF THE !SU#
TRIGGERED AT THE END OF EACH BYTE WID-Sr Umﬁg |§§£5 NAL SLAVE DEVICE
)N -ASTER MODE A BYTE TRANSMISSION OR F
‘ BY A WRITE TO 30)$!4 %IGHT CLOCK PERIODS
| THE 3#,/#+ PIN AND THE 30)$!4 BYTE BEING T|
#3;;3/#+~| |_| |_| |_| U |_| U U I_ /3) 7ITH EACH 3#,/#+ PERIOD A DATA BIT IS
\I— VIA -)3/ IFTER EIGHT CLOCKS THE TRANSMIT
| COMPLETELY TRANSMITTED AND THE INPUT B
INPUT SHIFT REGISTER 4HE )30) mAG WILL Bl

INTERRUPT WILL OCCUR IF ENABLED 4HE VAL
BE LATCHED INTO 30)%$!4

| 30) )NTERFACE"3LAVE -ODE

#,/#+ BIT RATE IS DET

) T ODE

0{? IEE‘%#,/#+ PIN IS ALWAYS A
R E%ﬁg%éﬁLOCKS WHENEVE
|

#,1#+ S S A A I A S A O |

3
#0/

.
31-0,% ).054

$141 /54054
#0(1 <

\
\)30) &, ‘ )N 3LAVE MODE THE 3#,/#+ IISKANINNWUST 4AES
(31-0,% ).054 ‘ BE DRIVEN LOW EXTERNALLY DURING THE BY'
141 /54054 MISSION IS ALSO INITIATED BY A WRITE TO 3(
#o(! < A DATA BIT IS TRANSMITTED VIA -)3/ AND A D

-/3) THROUGH EACH INPUT 3#,/#+ PERIOD !FT
r THE TRANSMITTED BYTE WILL HAVE BEEN COl
{ THE INPUT BYTE WILL BE WAITING IN THE INP

mAG WILL BE SET AUTOMATICALLY AND AN INT
&IGURE 30) 4IMING !LL -ODES4HE VALUE IN THE SHIFT REGISTER WILL BE 1
WHEN THE TRANSMISSION RECEPTION OF A B
4HE END OF TRANSMISSION OCCURS AFTER T
RECEIVED IF #0(! OR WHEN KK RETURNS H




1$U#

Y# 3%2)!, ).4%2&!#% THE USER CAN ENABLE ONLY ONE INTERFACE OF
4HE '$U# SUPPORTS A FUWLSERIIKCIENSEIR FIA®IE 434HE 30% IN4ABLE 88) !PPLICATION .OTE
)# INTERFACE IS IMPLEMENTED AS A FULL AFARDWEBRATSOAVEFAND SONTTERFACE AS IMPLEME!

WARE MASTER 3$!4! OIN IS THE DATA ) /TREN -AGIROMO MMAE RTER WEBSITE AT WWW ANALOC
0IN IS THE SERIAL CLOCK 4HESE TWO P R A | S\

-13) AND 3#,/#+ PINS OF THE ON CHIP 30) |Nﬁ%§%&§&§§£§é¥égﬁﬁ BRFROE RHESE ARE
) ##] . Y #ONTROL 2EGISTER

3&2 |IDDRESS % (

OOWER /N $EFAULT6ALU K

"IT IDDRESSABLE 9E S

4ABLE 88)) ) ##/. 3&2 "IT $ESIGNATIONS
1T JAME $ESCRIPTION

-$/ )# SOFTWARE -ASTER $ATA /UTPUT "IT -ASTER -ODE /NLY
4HIS DATA BIT IS USED TO |MHIRANNSNI TAT MRASNERRFACE IN SOFTWARE $ATA
BE OUTPUT ON THE 3%!4! PIN IF THE DATA OUTPUT ENABLE -$% BIT IS SET

-$ % # 3DFTWARE -ASTER $ATA /UTPUT %NABLE "IT -ASTER -ODE /NLY
3ET BY USER TO ENABLE THE 3$!4! PIN AS AN OUTPUT 4X
#LEARED BY USER TO ENABLE 3$!4! PIN AS AN INPUT 2X

-#1 # BOFTWARE -ASTER #LOCK /UTPUT "IT -ASTER -ODE /NLY
4HIS DATA BIT IS USED TO |MHIRANNSNTI TAT MRASNERRFACE IN SOFTWARE $ATA
BE OUTPUT ON THE 3#,/#+ PIN

-$) # B3DFTWARE -ASTER $ATA )NPUT "IT -ASTER -ODE /NLY
4HIS DATA BIT IS USED TO IMREMENERAIMASBSRERCE IN SOFTWARE $ATA ON
LATCHED INTO THIS BIT ON 3#,/#+ IF THE DATA OUTPUT ENABLE -$% BIT IS

) # - # JASTER 3LAVE -ODE "IT
3ET BY USER WOSENABWARE -ASTER MODE
#LEARED BY USER HARENABRE BLAVE MODE

) #2 3 # 2ESET "IT 3LAVE -ODE /NLY
3ET BY USER TG RMEBERFRKE )
#LEARED BY USER COH B HFERANIDRAMAL )

) #4 8 # 9IRECTION4RANSFER "IT 3LAVE -ODE /NLY
3ET BY -ICRO#ONVERTER IF THE INTERFACE IS TRANSMITTING
#LEARED BY THE -ICRO#ONVERTER IF THE INTERFACE IS RECEIVING

) #) )# YNTERRUPT "IT 3LAVE -ODE /NLY
3ET BY THE -ICRO#ONVERTER AFTER A BYTE HAS BEEN TRANSMITTED OR RE
#LEARED AUTOMATICALLY WHEN THE USER CODE READS THE ) #$!4 3&2 SEE

) #1$$ # 'DDRESS 2EGISTER

&UNCTION (OLDS HHEERIPHERAL ADDRESS FOR THE PART )T MAY BE OVERWRITTEN BY
AT WWW ANALOG COM MICROCONVERTER BESARBARES TBHE AORRRART SOIRN TIHET

3&2 'DDRESS

OOWER /N $SEFAULTG6ALUE (

“IT'DDRESSABLE.O

) #$!4 ¥ $ATA 2EGISTER

&UNCTION 4HE ) #%$!4 3&2 IS WRITTEN BY THE USER #Q NTRARFSACIH OR TRE@ADERY THEER C
DATA JUST RECEAVEDERFABE ) CCESSING ) #$!4 AUTOMATHCIALTERRIUPARS A
AND THE ) #) BIT IN THE ) ##/. 3&2 5SER SOFTWARE SHOULD ACCESS ) #$!¢

3&2 IDDRESS 1(

OOWER /N $EFAULT6ALUE (

"IT \IDDRESSABLE .0

OURCHASE OF#A KCEMBERENTS OF INALOG $EVICES OR ONE OF ITS SUBLICENSED ASSOCIATED COMPANIES CONVEYS
OATENT 2IGHTS TO USE THESESCGNE U NERNON\SIDEANHAT THE S# STEMDARMDFORBVCI ITATIABN AS DEINED BY OHILIPS

n n REV. B
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1$U#

4HE MAIN FEATURES OF THE INCRREACK EAREERE) ENABLEDBLAVE MODE THE SLAVE CONTR!

e INLY TWO BUS LINES ARE REQUIRED A SERIALDHEPAR|I(EONg)f THE 1$U#  DETECTS A
AND A SERIAL CLOCK LINE 3%, /#+ DITION FOLLOWED BY A VALID ADDRESS AND

e IN ¥ MASTER CAN COMMUNICATE WITH MOTERREPS RVE WEy BELAUTOMATICALLY SET
"ECAUSE EACH SLAVE DEVIC¥EDBRESS USIIKEES PEIRIPHERAL WILL ONLY GENERATE A CC

MASTER SLAVE RELATIONSHIPS CAN EXISHASTPRHACOIMEBS ENYBENRHE RT ENABLE BIT IN TF
MULTISLAVE ENVIRONMENT &IGURE AS WELL AS THE GLOBAL INTERRUPT "IT =9 IN

« IN CHIP ILTERING REJECTS NS SPIKES ONyTHE 3%!4! AND uois for the ADuCS36
3#,/#+ LINES TO PRESERVE DATA INTEGRIT 18102, #01h ; enable 12C interrupt

$65s SETB EA

IN THE I$U# AN AUTO CLEAR OF THE ) #) BI
$ 3 SO THIS BIT IS CLEARED AUTOMATICALLY ON
) #$!14 3&2
# - #
-!334%2 - > 3,!)6% MOV I2CDAT, A ; I2CI auto-cleared
MOV A, I2CDAT ; I2CI auto-cleared
! JF FOR ANY REASON THE USER TRIES TO CLE,
> 3.16% ONCE | E ACCESS THE DATA 3&2 MORE THAI
THEN BHEONTROLLER WILL HALT 4HE INTERF
&IGURE AY#R IYASTEM BE RESET USING THE ) #23 BIT
30FTWARE -ASTER -ODE 4HE USER CAN CHOOSE TO POLL THE ) #) BIT

4HE I$U# CAN BE USEERASSTER DEVICE BY IMONHEURASE OF THE INTERRUPT THE 0# COU
THE#)PERIPHERAL IN -ASTER MODE AND WRIATNIGHEGINTVARREACHOOOMPLETE BYTE &OR T
THE DATA BIT BY BIT WHICH IS REFERRED G&TAS T SIGFETWARES MABHE R BASYERRIESSARRE
MODE IS ENABLED BY SETTING THE ) #- BITIIW THHE )) #$/4 REGISTER

40 TRANSMIT DATA ON THE 3$!4! LINE -$% MUBT) BBRSSBITTOORNNABNE THE 2 O BIT SENT FR
THE OUTPUT DRIVER ON THE 3$!4! PIN )F -3%4& ISESETHEHESMASTER WOULD LIKE TO RE
PIN WILL BE PULLED HIGH OR LOW DEPEND IN{GECON MHEEWHIEEIR TIRHAENSMIT DATA BY WRITING
BIT IS SET OR CLEARED -#/ CONTROLS THER¥ ##48 PSNCARARED THE MASTER WOULD LIK
ALWAYS CONIGURED AS AN OUTPUT IN -ASPHEMOMCERENT-AS SERWEOWELL RECEIVE A SERI
THE 3#,/#+ PIN WILL BE PULLED HIGH OR LOWTBRREGBIMNEGTEIR SMATE OF ) #48 TO DETERI
WHETHER -#/ IS SET OR CLEARED WRITE TO OR READ FROM ) #$!4

40 RECEIVE DATA -$% MUST BE CLEARED TINOESABEESIUHE OUABRECRIVER A VALID ADDF
ON 3%$!4! 30FTWARE MUST PROVIDE THE CLBQGKB B#, /MO GOWNGNTHIE THE ) #) BIT IS CLEAF
-#/ BIT AND READING THE 3%$!4! PIN VIA THE4)SBALLYAW-$%HE MASTER TO WAIT FOR THE

IS CLEARED -$) CAN BE USED TO READ THETBRHMNISMINTANG VAEUELOEKS FOR THE NEXT B?

THE 3$!4! PIN IS LATCHED INTO -$) ON A RISINS \EDGK PFRRAUF BIT WILL BE SET EVERY 1
-$) IS SET IF THE 3$!4! PIN WAS HIGH ON THE RASTER/SHNGREPBENEMITTED PROVIDED IT |
3#,/#+ -$) IS CLEAR IF THE 38141 PIN WAS L@W QN gVHEE UASFOLLOWED BY A .1#+ AN INTE
RISING EDGE OF 3#,/#+ I$U# WILL CONTINUE TO ISSUE INTERRUPTS
30FTWARE MUST CONTROL -$/ -#/ AND -$%DAPRBOYARIARANSFBORRED UNTIL A 34/0 COND
GENERATE THE 34124 CONDITION SLAVE ADNREBBABEKNRESESGE BITS

DATA BYTES AND 34/0 CONDITIONS 4HESE/RUMNCZIONG ABRPIRPYNDIEPRECEIVED THE IN-
IN 'PPLICATION .OTE U# STATE WHERE IT IS WAITING TO BE ADDRESS|
(ARDWARE 3LAVE -ODE INTERFACE RECEIVES A .!1#+ AT THE END OF A
IFTER RESET THE !$U# DEFAULTS TO HAROWAREDEFMUL M ODIEE SARTE 4HE ) #23 BIT C
)# INTERFACE IS ENABLED BY CLEARING THE BNWERFAOE 34145 BIT CAN BE USED TO FOR
3LAVE MODE IS ENABLED BY CLEARING THETHE-DEEFAWLY 4®LE STATE

4HE '$U# HAS A FULL HARDWARE SLAVE YN SLAVEMPP R OoTMED )THAT THERE IS NO WAY
ADDRESS IS STORED IN THE ) #!$$ REGIST BB TFeWRA FAMER ®RpTOGERERATED BY A RE
TRANSMITTED IS STORED IN THE ) #$!4 REGISHPRRSS AND AN INTERRUPT GENERATED BY

SOFTWARE MUST BE USED TO DISTINGUISH BI



1$U#

$5!, $141 0/).4%2

$0#/. $ATA OOINTER #ONTROL 3&2

4HE I$U# INCORPORATES BOTH MAIN AND3SRADOWEDBSTA POINTERS

4HE SHADOW DATA POINTER IS SELECTED VOAWHE MNAYBFRAQIINTTERLOBN TR O(L
3&2 $0#/. $0#/. ALSO INCLUDES FEATURESISUDHRESBNBDBMAOTIC

HARDWARE POST INCREMENT AND POST DECREMENT AS WELL AS AUTOMATIC
DATA POINTER TOGGLE $0#/. 1S DESCRIBED IN 4ABLE 88)))

4ABLE 88))) $0#/. 3&2 "IT $ESIGNATIONS

1T .ANME $ESCRIPTION
nnn 2ESERVED FOR &UTURE 5SE
$04 $ATA OOINTER I/UTOMATIC 40GGLE %NABLE
#LEARED BY USER TO DISABLE AUTO SWAPPING OF THE $042
3ET IN USER SOFTWARE TO ENABLE AUTOMATIC TOGGLING OF THE $042 AFT
$0 M 3HADOW $ATA OOINTER -ODE
$0 M 4HESE TWO BITS ENABLE EXTRA MODES OF THE SHADOW DATA POINTER
EFICIENT CODE SIZE AND EXECUTION
M M "EHAVIOR OF THE 3HADOW $ATA OOINTER
"EHAVIOR
$042 IS POST INCREMENTED AFTER A -/68 OR -/6# INSTRUCTION
$042 IS POST DECREMENTED AFTER A -/68 OR -/6# INSTRUCTION
$042 ,3" IS TOGGLED AFTER A -/68 OR -/6# INSTRUCTION
4HIS INSTRUCTION CAN BE USEFUL FOR MOVING BIT BLOCKS T
$0 M -AIN $ATA OOINTER -ODE
$0 M 4HESE TWO BITS ENABLE EXTRA MODES OF THE MAIN DATA POINTER OP/|
EFICIENT CODE SIZE AND EXECUTION
M M "EHAVIOR OF THE -AIN $ATA OOINTER
"EHAVIOR
$042 IS POST INCREMENTED AFTER A -/68 OR -/6# INSTRUCTION
$042 IS POST DECREMENTED AFTER A -/68 OR -/6# INSTRUCTION
$042 ,3" IS TOGGLED AFTERA -/68 OR -/6# INSTRUCTION
4HIS INSTRUCTION CAN BE USEFUL FOR MOVING BIT BLOCKS T
nnn 4HIS BIT IS NOT IMPLEMENTED TO ALLOW THE ).# $0#/. INSTRUCTION TO TC
MENTING THE REST OF THE 3&2
$03%, $ATA OOINTER 3ELECT
#LEARED BY USER TO SELECT THE MAIN DATA POINTER 4HIS MEANS THAT TH
IN THE THREE 3&2S $0, $0( AND $00
3ET BY USER TO SELECT THE SHADOW DATA POINTER 4HIS MEANS THAT THI
APPEARS IN THE THREE 3&2S $0, $0( AND $00

14%3

4HIS IS THE ONLY PLACE WHERE THE MAIN AND SHADOW DATA POINTERS ARE DISTINGUISHED %VERYWHERE ELSE
ACTIVE $042 IS IMPLIED

INLY -/6# -/68 $042 INSTRUCTIONS ARE RELEVANT ABOVE -/6# -/68 0# 21 INSTRUCTIONS WILL NOT CAUSE THE $0
AND SO ON 40 ILLUSTRATE THE OPERATION OF $0#/. THE FOLLOWING CODE WILL COPY BYTES OF CODE MEMO'

THE CODE USES BYTES AND CYCLES 40 PERFORM THIS ON A STANDARD REQUIRES APPROXIMATELY BY
MOV DPTR, #0 ; Main DPTR = 0 MOVC A, @A+DPTR ; Get data
MOV DPCON, #55h ; Select shadow DPTR ; Post Inc DPTR
; DPTR1 increment mode, ; Swap to Main DPTR (Data)
; DPTRO increment mode MOVX @DPTR,A ; Put ACC in XRAM
; DPTR auto toggling ON ; Increment main DPTR
MOV DPTR,#0D000h ; Shadow DPTR = DO0Oh ; Swap to Shad DPTR (Code)
MOVELOOP : MOV A, DPL
CLR A JNZ MOVELOOP

n n REV. B



1$U#

#1-014)" % /. #()0 0%2)0(%2!,3 00ORT

4HIS SECTION GIVES A BRIEF OVERVIEW OFORHE V& RILGBWDSANE CBINDR®RRT DIRECTLY CON’
PERIPHERAL CIRCUITS WHICH ARE ALSO AYAELABRHE T® INEAREERIVIND EHINTO TWO DIST
4HESE REMAINING FUNCTIONS ARE MOSTLYTO 0 COMVPRATDIBLEOVIITH

A FEW ADDITIONAL FEATURES AND ARE CONTRQIy-ED VIA STANDARD

3&2 BIT DEINITIONS 0O AND O ARE BIDIRECTIONAL DIGITAL )/
OARALLEL ) / PULL UPS

4HE !$U# USES FOUR INPUT OUTPUT PORYS 57O ENBHANGEAPATA WRITTEN TO THEM VI,
WITH EXTERNAL DEVICES )N ADDITION TO BERFORV NG B¢ NEREA W?Hﬁﬁﬁ?§%uu UP RESI
)/ SOME PORTS ARE CAPABLE OF EXTERN‘AEW'&@RJ%@@'%%ANQUTSS FURpPuT PINS BEI
OTHERS ARE MULTIPLEXED WITH ALTERNATEEUNGTIONS FOR: THFRRERP BERALSE OF TH
FEATURES ON THE DEVICE )N GENERAL WWER'\'T/‘ré’rgR"c?'ﬁ%/mL BOFNAP-FRESE PINS WL

THAT PIN MAY NOT BE USED AS A GENERAL\RYRREBeKED WHNL BE CAPABLE OF SINKING
0ORT THE STANDAR M! SINK CAPABILITY ON TH

D
0ORT IS AN BIT OPEN DRAIN BIDIRECTIOMA S/ PRBTATHA LS/ R RESTEYS SECONDARY
CONTROLLED VIA THE 0ORT  3&PIPLEXED ISOM SO gBhE MU 4 MER ALTERNATE FUNCTIO

ORDER ADDRESS AND DATA BEUSHRNRAINGRAEXHHYESY BR ACTIVATED IF THE CORRESPONI

OR DATA MEMORY CONTAINS A /THERWISE THE PORT PIN IS S

&IGURE SHOWS A TYPICAL BIT LATCH ANDHE BUFGERPROB ADORTAND 0 THE 07- OU

PORT PIN 4HE BIT LATCH ONE BIT IN THE WRRTESANYZTHINREPRESENTEDO 0 OR 0

AS A 4YPE $ mIP mOP WHICH WILL CLOCK IN A V. oM T TE

BUS IN RESPONSE TO A hWRITE TO LATCHv-S+& Y, D LTERNATE 01N &UN

OUTPUT OF THE mIP mOP IS PLACED ON THEINNTERNAL'BUER N\A RE AT E OMNo

A hREAD LATCHv SIGNAL FROM THE #05 4HB LEVEL OR T HENERRAOUNTIERELEX TERNAL )N

IS PLACED ON THE INTERNAL BUS IN RESPONSE T@7A hREADORIMNVUSI GNALHIS PIN

FROM THE #05 30ME INSTRUCTIONS THAT BEAD A PORT%ACE|IMARE#DHUINTER #APTURE 2

hREAD LATCHvV SIGNAL AND OTHERS ACTIVATE THE7hREAD RINYBUGNALTREE PIN

THE 2EAD -ODIFY 7RITE )NSTRUCTIONS SE€&F+oH

1352 $141 $655 &IGURE SHOWS A TYPICAL BIT LATCH AND )

poots 442/, 0 PORTPIN .O EXTERNAL MEMORY ACCESS

a#( OF THESE PINS ALTHOUGH INTERNAL PULL U
$6gg
:] 0
) a%2.1, — 0). 2%1s 1,4%2.14% 4%2.1,

"53 /54054 &5.#4)/.

H ,!4#(% .y
72)4% o ‘ 0 X
)4 % #. F ).4%2.1, .
"53

4l 1a#( ey s 1l-e 0)
2%!$ ]/\‘l 4/ 7,%1)#4(% #, F
0). " aH(
&IGURE OORT “IT ,ATCH AND )/ "UFFER's :} I 3%% &)'52%

| 0 ! 0,
14%2.14% %12 $%41),3 /&

0).
IS SHOWN IN &IGURE THE OUTPUT DRIVERS OF OORT PIN% 55E ).4%2.1, 05,, 5
SWITCHABLE TO AN INTERNAL !$$2 AND !$$2 $!4! BUS BY AN
INTERNAL #/.42/, SIGNAL FOR USE IN EXTERNAKNENREGERY ACCRHNDES "IT ,ATCH AND ) /

$URING EXTERNAL MEMORY ACCESSES THRHE IRZERNMRIPUEN WHTHONSISTS OF ACTIVE
S IE ALL OF ITS BIT LATCHES BECOME §|GIHEN AGHENEWEREXHERMARLO BIT LATCH
MEMORY THE #/.42/, SIGNAL IN &I GURE GOQES$ &HGH ENWABEUNE TURNS ON FOR TWO
PUSH PULL OPERATION OF THE OUTPUT PIN)BREKM Y Hk | N FIE-RN B INAPP REISSG IC HIGH STA®
OR DATA BUS !$$2 $!4! LINE 4HEREFORE NOTEXNBROWL PHEREBRSLATCHING THE PIN TC
ARE REQUIRED ON OORT FOR IT TO ACCES§ ROMERWNARMEMORY ED LOW EXTERNALLY 1

JN GENERAL PURPOSE )/ PORT MODE O0ORVYERYNSEAKAT MAVLE COWRINUE TO SOURCE SO
TEN TO THEM VIA THE 0ORT 3&2 WILL BE 6O NEMPREMCABOORERTORAEINT TO A LOGIC HIGH
AND THEREFORE WILL mOAT )N THIS STATE OORT _PINS CAN BB SEBs ADss
HIGH IMPEDANCE INPUTS 4HIS IS REPRESENTED INK
.1.$ GATE WHOSE OUTPUT REMAINS HIGH AS LONG AS
SIGNAL IS LOW THEREBY DISABLING THE TOP &%4R
RESISTORS ARE THEREFORE REQUIRED WHEN QR
GENERAL PURPOSE OUTPUTS O0ORT PINS WITH?Z

DRIVE A LOGIC LOW (DU'IAFNDI'WIO.ILTIAIBE:AGPABLE OF SINK
ING M! &IGURE JNTERNAL OULL 5P #ONIGUF




1$U#

0 TO 0 OORT PINS ALSO HAVE VARIOUS SECONDARY FI
4HE REMAINING OORT PINS O TO O CAMABNEY8BBE CHHEISUREHEHDNASE FUNCTIONS OF OORT
ANALOG INPUT !$# OR DIGITAL INPUT PIN®NLY PROWER COR REFPAANDING BIT LATCH IN THE
THESE PINS ARE CONIGURED AS ANALOG INPHEBWIEE TWRIAORN PNNTHESTUCK AT
CORRESPONDING OORT REGISTER BIT 40 CONIGURE ANY OF THESE PINS

AS DIGITAL INPUTS THE USER SHOULD WRITE A 4ABRLEHBSEO®ORRT BLTERNATE OIN &UNCTION

CONIGURE THE CORRESPONDING PIN AS A W
&IGURE ILLUSTRATES THIS FUNCTION .OYE THAT THERE ARE NoSYMH PN
DRIVERS FOR 0ORT PINS AND THEY THEREFORE CANROST BR4 $EBUASOIN
OUTPUTS OR 3ERIAL $ATA )/ IN -ODE
ot 0 4X$ 5124 [UTPUT OIN
a4k OR 3ERIAL #LOCK /UTPUT IN -ODE
). 4%2.1, b 0 AFL( %XTERNAL )NTERRUPT
'53 st 0 AFL) %XTERNAL )NTERRUPT
72)4% . 0 4 4IMER #OUNTER %XTERNAL )NPL
A NPT | 07-#,+ 07- %WXTERNAL #LOCK
2915 f] <, 9.7 0 4 4IMER #OUNTER %XTERNAL )NPL
0). e ° : 0 0J %XTERNAL $ATA -EMORY 7RITE 3TRO
&1GURE 0 TOO0 “IT ATCH AND )% "UEFPR %XTERNAL $ATA -EMORY 2EAD 3TROE
0ORT 0ORT PINS HAVE THE SAME BIT LATCH AND ) / |

OORT IS A BIDIRECTIONAL PORT WITH INTERBNAHEPULL ANPDRESISA®D BEH OWRNEON KYGURE 4H
CONTROLLED VIA THE 0 3&2 OORT ALSO EMINBSUHRRA HIGH ISROESFOADHIREBSBY THE ONE IN &
BYTES DURING FETCHES FROM EXTERNAL PROGRAM MEMORY AND MIDDLE

AND HIGH ORDER ADDRESS BYTES DURING ACCESSES TO THE BIT EXTERNAL

DATA MEMORY SPACE pors b isa05a ).4%2.1,

IS SHOWN IN &IGURE THE OUTPUT DRIVERS 0%*00 ESWI BLE
TO AN INTERNAL !$$2 BUS BY AN INTERNAL #/.42/, SIG
IN EXTERNAL MEMORY ACCESSES AS FOR 00RT*ZiynE[s 1
ADDRESSING MODE #/.42/, THE PORT PINS FEATUS
PULL OPERATION CONTROLLED BY THE INTERNAL4AD Rt BUS 1§82
(OWEVER UNLIKE THE 0 3&2 DURING EXTERNAL MEMO T ACCESSES
THE 0 3&2 REMAINS UNCHANGED ponts j t T 8500

\l
)N GENERAL PURPOSE ) / PORT MODE 0ORT PIN® THAT HAVEE /WR|TTE«1>$$%I4I(>J53 I
TO THEM ARE PULLED HIGH BY THE INTERNAL PULL UPS &IGURE N D 08
THAT STATE CAN BE USED AS INPUTS IS INPUTS 0 % RTI%: NS %EQIIQNG”P L|7[i D .
EXTERNALLY LOW WILL SOURCE CURRENT BECAUSSE? ¢ Iy NAL Pu E[QJ’bAND ) [ "UFFI
RESISTORS OORT PINS WITH S WRITTEN TDDTHEMNALISIGDRAVE A LOGIC LOW
OUTPUT VOLTAIGE WolLL BE CAPABLE OF SINKNNADDITMON TO THE PORT PINS THE DEDICATED

s 552 AND 3$!4! -/3) ALSO FEATURE BOTH INPUT AND O
At #1.42/,  SBss SOss 4HEIR EQUIVALENT ) / ARCHITECTURES ARE ILLU
Qﬂ ). 4%2.1 &IGURE RESPECTIVELY FOR 30) OPERATION /

).4%2.1, — N &IGURE #FORERATION
. 0). .OTICE THAMOWDE 30% THE STRONG PULL UP
e #, F 5 DISABLED LEAVING ONLY A WEAK PULL UP 1 PI
:<}| NELY 30) MODE 30% THE STRONG PULL UP &%4 1
% Sy B98N st o DIRECTLY BY 30) HARDWARE GIVING THE PIN PL
DE 30% TWO PULL DOWN &%4S 1 Al
&IGURE OORT "IT ,ATCH AND ) /owﬂﬁég E IN PARALLEL IN ORDER TO PROVIDE AN
0ORT CURRENT SINKING CAPABILITY )N 30) MODE HO
OORT IS A BIDIRECTIONAL PORT WITH INTEBNALORUTH R PS (DI REOTNYSGQASTROLOBERATES ON
VIA THE 0 3&2 IN SINK CAPABILITIES IDENTICAL TO THAT OF 00

OORT PINS THAT HAVE S WRITTEN TO THEN ARE IRPIUTEP AIGOBBA HE NOTICE THAT A 3C
INTERNAL PULL UPS AND IN THAT STATE CANRB ¥ BEDSABHINRUGEALSANPNGE SO THE 30) HAR
OORT PINS BEING PULLED EXTERNALLY LOMRWIGERO URCEBLBERIRENTGBRSADRNESLOW INCOMI
OF THE INTERNAL PULL UPS OORT PINS WIIGNAL VRROME NHEO3IEHEM AWID L3 $4 4H PROSV SRENG T
DRIVE A LOGIC LOW QUTANDT WIRLTRE EA® ABL FL PERSCOMDITIONS THE SIGNALS TO REJECT G
ING M! DURATION
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.OTICE ALSO THAT DIRECT ACCESS TO THE 133 ,3#H©OWMNDI S $&4 GURE THE -)3/ PIN IN 30) M,
PINS IS AFFORDED THROUGHf TWAST&ER IMOPEFOREORFERS THE EXACT SAME PULL UP AND
4HEREFORE IF YOU ARE N® FUNCNB NISE VOPHERAN3) PIN IN 30) SLAVE MASTER OPERATIOI

USE THESE TWO PINS TO PROVIDE ADDITIONAIEHIGH ARV RRENT WEAIK AN TERIWATR ULL urP P

$ 65 PREVENT THE KK INPUT FROM mOATING 4HIS

$0% - 30) % OVERDRIVEN BY AN EXTERNAL DEVICE TO DRI
1
$65g
(12%$712% 30 3# /#+
-134%2 3,'6%
3#(- )44
42)" %2 ‘;‘ ('2%7!12% 30|
-134%2 3,!'6
&IGURE 3#,/#+ OIN ) / &UNCTIONAL %QUIVALENT
IN 30) -ODE
&IGURE -3/ 0IN ) / &UNCTIONAL % QU]
30% #)%.!", % $6$$ $6$$
(128712% )# 1
3,!16% /.,9 1& &
‘ =1
..3)8;% 2%*%?@4)’/).41(), 1062 i (!'%%/!5%3 3{((5)‘
+ % 3#o,l#+ : v
{ ). ]
;571 &IGUREKS 0IN ) / &UNCTIONAL %QUIVALE
4571 2EAD -ODIFY 7RITE )NSTRUCTIONS
SOME INSTRUCTIONS THAT READ A PORT

THERS READ THE PIN 4HE INSTRUCTIONS Tt

&IGURE 3#,/#+ 0IN ) / &UNCTIONAL %QNNVME%TNS ARE THE ONES THAT READ A \
IN# -ODE AND THEN REWRITE IT TO THE LATCH 4HESE
$6ss WRITEvV INSTRUCTIONS WHICH ARE LISTED BE

OPERAND IS A PORT OR A PORT BIT THESE IN
RATHER THAN THE PIN

30% 30) %.1",%

ﬁ

1 /&& ANL (Logical AND, e.g., ANL P1, A)
(_!!23527%520/% ?g 3_$,!34)! ORL (Logical OR, e.g., ORL P2, A)
' % e 0). XRL (Logical EX-OR, e.g., XRL P3, A)
g‘ JBC (Jump If Bit = 1 and Clear Bit,
e.g., JBC P1.1, LABEL
CPL (Complement Bit, e.g., CPL P3.0)
INC (Increment, e.g., INC P2)
DEC (Decrement, e.g., DEC P2)
&IGURE 3$141 -/3) OIN ) / &UNCTIONAL"RDUIVALE Rﬁcrement and Jump IFE Not Zero,

,DJINZ P3, LABEL)
MOV PX.Y, C (Move Carry to Bit Y of Port X)
$63g CLR PX.Y (Clear Bit Y of Port X)

30% #)%. 1", % ‘ SETB PX.Y (Set Bit Y of Port X)

(128712% )# 1/&& 4HESE INSTRUCTIONS READ THE PORT BYTE ALL EIGHT ¢

380 3,16% /.,9 ”:1 AND THEN WRITE THE NEW BYTE BACK TO THE LATCH
)43 NS ', )a#(
v 2%*%#4)]. &), 4%2 4HE REASON THAT READ MODIFY WRITE INSTF
-13) THE LATCH RATHER THAN TO THE PIN IS TO A
. PRETATION OF THE VOLTAGE LEVEL OF A PIN
v MIGHT BE USED TO DRIVE THE BASE OF A TRA
@ TO THE BIT THE TRANSISTOR IS TURNED ON
L1 SAME PORT BIT AT THE PIN RATHER THAN THE
@ VOLTAGE OF THE TRANSISTOR AND INTERPRE
LATCH RATHER THAN THE PIN WILL RETURN T

IN 30) -ODE

&IGURE 314! -/3) OIN ) / &UNCTIONAL %QUIVALENT
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4)-%23 #/5.4%23 EVERY MACHINE CYCLE 7HEN THE SAMPLES SHC
AHE '$U# HAS THREE BIT 4IMER #OUNTERND AMBRY IMIVMER NEXT CYCLE THE COUNT IS |
AND 4IMER 4HE 4IMER #OUNTER HARDWARBOUKS BEEDEIMCPPERRB IN THE REGISTER DURIN
ON CHIP TO RELIEVE THE PROCESSOR CORELOWINGE DIE FOHNEAPNIMHHEB ENTTHIEN TRANSITION WA,
IMPLEMENTING TIMER COUNTER FUNCTIONAMWOYMANCHONEWAREE®ACH ORE CLOCK PERIODS

4IMER #OUNTER CONSISTS OF TWO BIT RERANBER ® N4 (RHENWAX MM UM COUNT RATE IS C
X AND 'LL THREE CAN BE CONIGUREPENC YORERREEARIE HNEDORRAESTRICTIONS ON THE |
TIMERS OR EVENT COUNTERS INPUT SIGNAL BUT TO ENSURE THAT A GIVEN LE

)N 4IMER FUNCTION THE 4,X 2EGISTER IS | NAECEMERTEBEEVE RH ANCEHHNE MUST BE HELD FO
CYCLE 4HUS IT CAN BE VIEWED AS COUNTIM&CHANEH WECERCREMEMRER THAT THE CORE CL(
A MACHINE CYCLE CONSISTS OF CORE CIGFAMME®R b THEE#fAX SAJIHFECTION BITS IN THE
COUNT RATE IS OF THE CORE CLOCK FRESEFRENOGNIGURATION AND CONTROL OF THE TIME
)N #OUNTER FUNCTION THE 4,X 2EGISTER MAINCREZMEATEAND 4#/.TQONTROL THE CONIGUR
TRANSITION AT ITS CORRESPONDING EXTERNMERSPAND | N MHILE HE/4 CONIGURES 4IMER
)N THIS FUNCTION THE EXTERNAL INPUT IS SAMPLED DURING 3 0 OF

4-1% 4IMER #OUNTER AND -ODE 2EGISTER
3&2 IDDRESS (
OOWER /N $EFAULT 6ALUE
"IT IDDRESSABLE .0
4ABLE 886) 4-/$ 3&2 "IT $ESIGNATIONS
1T .AME $ESCRIPTION
"ATE 4IMER 'ATING #ONTROL

3ET BY SOFTWARE TO ENABLE 4IMER #OUNTER ONLY WHILE AFL) PIN IS HIGH
#LEARED BY SOFTWARE TO ENABLE 4IMER WHENEVER 42 CONTROL BIT IS SE

# (L 4IMER 4IMER OR #OUNTER 3ELECT "IT
3ET BY SOFTWARE TO SELECT COUNTER OPERATION INPUT FROM 4 PIN
#LEARED BY SOFTWARE TO SELECT TIMER OPERATION INPUT FROM INTERNAL

- 4IMER -ODE 3ELECT "IT USED WITH - "IT
- 4IMER -ODE 3ELECT "IT

4( OPERATES AS AN BIT TIMER COUNTER 4, SERVES AS BIT PI
"IT 4IMER #OUNTER 4( AND 4, ARE CASCADED THERE IS NO PR
“"IT'TUTORELOAD 4IMER #OUNTER 4( HOLDS A VALUE THAT IS TO

TIME IT OVERmMOWS

4IMER #OUNTER STOPPED

"ATE 4IMER 'ATING #ONTROL
3ET BY SOFTWARE TO ENABLE 4IMER #OUNTER ONLY WHILE AFL( PIN IS HIGH
#LEARED BY SOFTWARE TO ENABLE 4IMER WHENEVER 42 CONTROL BIT IS SE

#|L 4IMER 4IMER OR #OUNTER 3ELECT "IT
3ET BY SOFTWARE TO SELECT COUNTER OPERATION INPUT FROM 4 PIN
#LEARED BY SOFTWARE TO SELECT TIMER OPERATION INPUT FROM INTERNAL

- 4IMER -ODE 3ELECT "IT
- 41MER -ODE 3ELECT "IT

4( OPERATES AS AN BIT TIMER COUNTER 4, SERVES AS BIT Pl
"ITAIMER #OUNTER 4( AND 4, ARE CASCADED THERE IS NO PR
"IT/IUTORELOAD 4IMER #OUNTER 4( HOLDS A VALUE THAT IS TO

IT OVERmMOWS

4, IS AN BIT TIMER COUNTER CONTROLLED BY THE STANDARD 41

TIMER ONLY CONTROLLED BY 4IMER CONTROL BITS

n n REV. B
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4#/. 4IMER #OUNTER AND #ONTROL 2EGISTER
3&2 IDDRESS (
OOWER /N $EFAULT 6ALUE (

"IT'DDRESSABLE9ES

4ABLE 886)) 4#/. 3&2 "IT $ESIGNATIONS

1T

E $ESCRIPTION

~

~

~

~

& 4IMER /VERMOW &LAG
3ET BY HARDWARE ON A 4IMER #OUNTER OVERMOW
#LEARED BY HARDWARE WHEN THE OROGRAM #OUNTER O0# VECTORS TO THE

2 4IMER 2UN #ONTROL "IT
3ET BY USER TO TURN ON 4IMER #OUNTER
#LEARED BY USER TO TURN OFF 4IMER #OUNTER

& 4IMER /VERMOW &LAG
3ET BY HARDWARE ON A 4IMER #OUNTER OVERMOW
#LEARED BY HARDWARE WHEN THE 0# VECTORS TO THE INTERRUPT SERVICE

2 4IMER 2UN #ONTROL "IT
3ET BY USER TO TURN ON 4IMER #OUNTER
#LEARED BY USER TO TURN OFF 4IMER #OUNTER

% %XTERNAL )NTERRUPT ).4 &LAG

3ET BY HARDWARE BY A FALLING EDGE OR ZERO LEVEL BEING APPLIED TO EXT
#LEARED BY HARDWARE WHEN THE 0# VECTORS TO THE INTERRUPT SERVICE
ACTIVATED )F LEVEL ACTIVATED THE EXTERNAL REQUESTING SOURCE RATH

4 %XTERNAL )NTERRUPT )% 4RIGGER 4YPE
3ET BY SOFTWARE TO SPECIFY EDGE SENSITIVE DETECTION | E TO TRAI
#LEARED BY SOFTWARE TO SPECIFY LEVEL SENSITIVE DETECTION | E ZERC

% %XTERNAL )NTERRUPT ).4 &LAG
3ET BY HARDWARE BY A FALLING EDGE OR ZERO LEVEL BEING APPLIED TO EXT
#LEARED BY HARDWARE WHEN THE 0# VECTORS TO THE INTERRUPT SERVICE
ACTIVATED )F LEVEL ACTIVATED THE EXTERNAL REQUESTING SOURCE CONT!

4 %XTERNAL )NTERRUPT )% 4RIGGER 4YPE
3ET BY SOFTWARE TO SPECIFY EDGE SENSITIVE DETECTION | E TO TRAI
#LEARED BY SOFTWARE TO SPECIFY LEVEL SENSITIVE DETECTION | E ZERC

4HESE BITS ARE NOT USED IN THE CONTROL OF 4IMER #OUNTER AND BUT ARE USED INSTEAD IN THE CONTR

4IMER #OUNTER AND $ATA 2EGISTERS
"OTH 4IMER AND 4IMER CONSIST OF TWO BIT REGISTERS 4HESE CAN BE USED AS I[N
REGISTER DEPENDING ON THE TIMER MODE CONIGURATION

4( AND 4,

41MER

Hl

GH BYTE AND LOW BYTE

3&2 'IDDRESS #( !( RESPECTIVELY
4( AND 4,

4IMER

Hl

GH BYTE AND LOW BYTE

3&2 'DDRESS $( "( RESPECTIVELY

REV. B
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4)-%2 #/5.4%2 1.$ [0%214)." -/$%3 -ODE  "IT 4IMER #OUNTER WITH !UTO 2ELOAD
4HE FOLLOWING PARAGRAPHS DESCRIBE THD DPERANNGURDS B$ EORMEREREGISTER AS AN

#OUNTERS AND 5NLESS OTHERWISE NOTWEDIHPRSHAOMADIBERESOUBERS SHOWN IN & GURE
THAT THESE MODES OF OPERATION ARE THE GRAME E'YD /S EBBIST 424 | MBI AABD RELOADS 4, WIT}
_ODE “IT 4IMER #OUNTER WHICH ARE PRESET BY SOFTWARE 4HE RELOAD

-ODE CONIGURES AN BIT TIMER COUNTERWHTHAPDIVIDE BY
PRESCALER &IGURE SHOWS -ODE OPERRIYON - —l
# 1

0
£12% ). 4%225¢(

A o B ~e—1T0 EVE > 48
# 1 , #1
| 4, 4 ).4%225 0 a4
i ") 4 " >
# 1 H #1.421,
42
0o 4

#1.42/, 2%,/1$
42 4% (
")43

0 >C

- 4(% #12% #,/#+ )3 4(% /54054 /& 4(% 0,, 3%% 4(% /. #()0

0 >C
4(% #/2% #,/#+ )3 4(% /54054 /& 4(% 0,, 3%% 4(% /. #()0 C &IGURE 4IMER #OUNTER -ODE
-ODE 4WO "IT 4IMER #OUNTERS
&IGURE 41MER #OUNTER -ODE-ODE HAS DIFFERENT EFFECTS ON 4IMER AND

)N THIS MODE THE TIMER REGISTER IS CON‘P@GRE%”\A%LX HELP RES GERNT 4HE EFFECT 1S
!S THE COUNT ROLLS OVER FROM ALL S TdaLL <IWERBEIH TQEETlMEE%T/éWEI'ﬁHES 4, AND 4
mMOW mAG 4HE OVERMOW mAG 4& CAN TH%ﬁPé\@@TSEES@r‘é REBSESHIANCONIGURATION 1S St
INTERRUPT 4HE COUNTED INPUT IS ENABLEBSED THE HIWER w it I ROL BFILY AND AT E 42

AND EITHER 'ATE  OR AFL( 3ETTING 'AHE!S '-M_CL'&E(/\PS”MQ A TIMER FUNCTION COUNTI!
TIMER TO BE CONTROLLED BY EXTERNAL INPPr T R ST VEae M FatEPQTE ¢ AND 4& FROM
WIDTH MEASUREMENTS 42 1S A CONTROL BIGWN PNERPIES TAE #NER I OV TERRUPT -ODE |

REGISTER 4#/. 'ATE IS IN 4-/$ 4HE BIT REGTSFRR 86%%@#‘%‘5 AN EXTRA BIT TIMER OR C

OF ALL EIGHT BITS OF 4( AND THE LOWER PNHEBINMBORF 4|S IMEODEPERIMER CAN BE TURNE
THREE BITS OF 4, ARE INDETERMINATE ANBGWHCCHIN@BETIOND ROEDABETINING ITS OWN -ODE

THE RUN mAG 42 DOES NOT CLEAR THE REHH STHEHRAL INTERFACE AS A BAUD RATE GENERA
_ODE “IT 4IMER #OUNTER ANY APPLICATION NOT REQUIRING AN INTERRUPT

-ODE IS THE SAME AS -ODE  EXCEPT THAT THETHMER REGISTER IS
RUNNING WITH ALL BITS -ODE IS SHOW\li,ﬁlﬁ—eleuTE—>§{3%
#1

412 4 ).4%22504
#+°—> = ~e— o0 )4 > 48 f—
—l #1 # 1
. a( ).4%225C o 4
\o——r\l’o—— Nad ThagH 4s ——> #1421
# 42
0 4
42 #1.42/, 49
0 >C
' .4%22504
14 % #12% o 4 o e ) 4%
0 >C #,+ o )4 i —
1
4(% #I12% #,/#+ )3 4(% /54054 /& 4(% O,, 3%% 4(% /. #()0 | 42 I

4(% #/12% #,/#+ )3 4(% /54054 /& 4(% 0,, 3%% 4(% /. #()0
&IGURE 4IMER #OUNTER -ODE

&IGURE 4IMER #OUNTER -ODE
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4)-%2 #/5.4%2 /0%2!4)." -/$%3 "IT #APTURE -ODE
4HE FOLLOWING PARAGRAPHS DESCRIBE THEPORREA-TONE NODEHWE®PTIONS WHICH ARE
41IMER #OUNTER 4HE OPERATING MODES ARE SELEEPEDOBY BIBSMIBNNRTHIES A BIT TIMER
4 #/. 3&2 AS SHOWN IN 4ABLE 88)8 THAT UPON OVERmMOWING SETS BIT 4& THE
WHICH CAN BE USED TO GENERATE AN INTERR
4ABLE 886))) 4IMER /PERATING -ODESTILL PERFORMS THE ABOVE BUT AL TO TR

2# + OR 4# #10 42 -1$% 4 %8 CAUSES THE CURRENT VALUE IN THE 411

+

. AND 4( TO BE CAPTURED INTO REGISTERS 21
T IUTORERPAPECTIVELY )N ADDITION THE TRANSITIOI
IT #APTURK 4 #/. TO BE SET %8& LIKE 4& CAN GENE|

. g '/'ggD 2ATE  #APTURE MODE IS ILLUSTRATED IN &IGURE
4HE BAUD RATE GENERATOR MODE IS SELECT
"IT IUTORELOAD -ODE 44, +
IUTORELOAD MODE HAS TWO OPTIONS WHIGHEARGEREERSEEPEBY | BER IS BEING USED T
%8%. IN A4 #/. )F %8%. WHEN 4IMER  ROUEIPVIRRERRUPT mAG WILL NOT OCCUR 4H

IT NOT ONLY SETS 4& BUT ALSO CAUSES THE@tMER | IRRETSHERSR QBHFHEY DO NOT HA)
RELOADED WITH THE BIT VALUE IN REGISTIERH 12#MWoODANT RE 968 mAG CAN STILL CAU S
WHICH ARE PRESET BY SOFTWARE )F %8%pgg ygMER ASTHHRD EXTERNAL INTERRUPT

PERFORMS THE ABOVE BUT WITH THE ADDED FEATURE. THAT A. 10  TRAN
SITION AT EXTERNAL INPUT 4 %8 WILL ALSOAPRIREER PERERAHGE MW kp BE DESCRIBED
AND SET %8& 4HE !UTORELOAD MODE IS PSS RAFED 1RO IGURE

- 4, 4(
°ﬂ|/° > “ya3 Y43 [
1
4 1 # "
0). | #1.421, ‘J/\L
42
2%.,/1%
421.3)4)/. o
$9%4%#4/2
2#10 , | 2#10 (
4)-%2
0 ). 4%22504
4 %Gy
0). L :°
1

|#/A42/,

%8%.
4(% #I2% #,/#+ )3 4(% /54054 /& 4(% 0,, 3%% 4(% /. #Y)0 0,, 3%#4

&IGURE 4IMER #OUNTER "IT!IUTORELOAD -ODE

4, 4
oo haz| s

#1.421,

42 \/

4)-%2
#104529
421.3)4)/! g4 D).4W02250
$%A%#4/2

l 2#10 , | 2410 (

40‘?3—» _\_ :/‘I/c > %8%—

| #1421,

\

o

%38 %.
4(% #12% #,/#+ )3 4(% /54054 /& 4(% 0,, 3%% 4(% /. #()0 0,, 3%#4)/.

&IGURE 4IMER #OUNTER "IT #APTURE -ODE
n n
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4 #]. 4IMER #OUNTER #ONTROL 2EGISTER
3&2 'DDRESS # (
OOWER /N $EFAULT 6ALUE (

“"IT/'DDRESSABLE9YES

4ABLE 88)8 4 #/. 3&2 "IT $ESIGNATIONS

"1IT

.AME $ESCRIPTION

4 &

% &

2#

4#

% §

4IMER /VERMOW &LAG
3ET BY HARDWARE ON A4IMER OVERmMOW 4& WILL NOT BE SET WHEN EITHE
#LEARED BY USER SOFTWARE

& 41IMER % XTERNAL &LAG
3ET BY HARDWARE WHEN EITHER A CAPTURE OR A RELOAD IS CAUSED BY A N|
#LEARED BY USER SOFTWARE

+ 2ECEIVE #LOCK %NABLE "IT
3ET BY USER TO ENABLE THE SERIAL PORT TO USE 4IMER OVERmMOW PULSES
#LEARED BY USER TO ENABLE 4IMER OVERmMOW TO BE USED FOR THE RECEIV

+ 4ARANSMIT #LOCK % NABLE "IT
3ET BY USER TO ENABLE THE SERIAL PORT TO USE 4IMER OVERMOW PULSES F
#LEARED BY USER TO ENABLE 4IMER OVERMOW TO BE USED FOR THE TRANS|

%. 4IMER % XTERNAL %NABLE &LAG

3ET BY USER TO ENABLE A CAPTURE OR RHIEDARANG I@CEYN RPNEIMERRESUSL NOTF A
BEING USED TO CLOCK THE SERIAL PORT

#LEARED BY USER FOR 4IMER TO IGNORE EVENTS AT 4 %8

42 4IMER 3TART 3TOP #ONTROL "IT
3ET BY USER TO START 4IMER
#LEARED BY USER TO STOP 4IMER
#.4 4IMER 4IMER OR #OUNTER &UNCTION 3ELECT "IT
3ET BY USER TO SELECT COUNTER FUNCTION INPUT FROM EXTERNAL 4 PIN
#LEARED BY USER TO SELECT TIMER FUNCTION INPUT FROM ON CHIP CORE C
#10 4IMER #APTURE 2ELOAD 3ELECT "IT

3ET BY USER TO ENABLE CAPTURES ON NEGATIVE TRANSITIONS IN 4 %8 WHEN
#LEARED BY USER TO ENABLE AUTO RELOADS WITH 4IMER OVERMOWS OR NE
THEN EITHER 2#,+ OR 4#,+ THIS BIT IS IGNORED AND THE TIMER IS FORC

4IMER #OUNTER $ATA 2EGISTERS
4IMER #OUNTER ALSO HAS TWO PAIRS OF BIT DATA REGISTERS ASSOCIATED WITH IT 4H

CAPTURE RELOAD REGISTERS

4( AND 4,

41MER

DATA HIGH BYTE AND LOW BYTE

3&2 'DDRESS #$( ##( RESPECTIVELY
2#10 ( AND 2#!0 ,

4IMER

#APTURE 2ELOAD BYTE AND LOW BYTE

3&2 'DDRESS #"( #!( RESPECTIVELY

n n REV. B
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5124 3%2)!, ).4%2&!#% 3"5&

4HE SERIAL PORT IS FULL DUPLEX MEANINGHE ERARIARPORVI RAMNDI RE QNIVET RANSMIT RE
SIMULTANEOUSLY )T IS ALSO RECEIVE BUFFERPUD GMERHENG 51& EAN CGOMADDRESS ( 7
MENCE RECEPTION OF A SECOND BYTE BEFO®RADAS PIRIEEVTRASISMRIEEBE B/ISD BRY TEAND READIN
HAS BEEN READ FROM THE RECEIVE REGISTER LOWERARATE RHEE ERYE BEGESTER

STILL HAS NOT BEEN READ BY THE TIME RECEPTION OF THE SECOND BYTE IS

COMPLETE THE IRST BYTE WILL BE LOST 4HE PHYSICAL INTERFACE TO THE

SERIAL DATA NETWORK IS VIA PINS 2X$ 0O AND 4X$ 0O WHILE

THE 3&2 INTERFACE TO THE 5!24 COMPRISES THE FOLLOWING REGISTERS

3#/. 5124 3ERIAL OORT #ONTROL 2EGISTERS
3&2 IDDRESS
OOWER /N $EFAULT 6ALUE (

“"IT'DDRESSABLEYES

4ABLE 888 3#/. 3&2 "IT $ESIGNATIONS

"IT AME $ESCRIPTION
3- 5124 3ERIAL -ODE 3ELECT "ITS
3- 4HESE BITS SELECT THE 3ERIAL OORT OPERATING MODE AS FOLLOW
3- 3- 3ELECTED /PERATING -ODE

-ODE 3HIFT 2EGISTER 4%ED BAUD RATE F
-ODE BIT 5!24 VARIABLE BAUD RATE
-ODE BIT 5!24 IXED BAUD RORIEE F
-ODE BIT 5!24 VARIABLE BAUD RATE

3- -ULTIPROCESSOR #OMMUNICATION %NABLE "IT

%NABLES MULTIPROCESSOR COMMUNICATION IN -ODES AND )N -ODE K
3- IS SET 2) WILL NOT BE ACTIVATED IF A VALID STOP BIT WAS NOT RECE!
AS THE BYTE OF DATA HAS BEEN RECEIVED )N -ODES OR IF 3- IS SET

DATA BIT IN 2" IS )JF 3- IS CLEARED 2) WILL BE SET AS SOON AS THE BY

29%. 3ERIAL OORT 2ECEIVE %NABLE "IT
3ET BY USER SOFTWARE TO ENABLE SERIAL PORT RECEPTION
#LEARED BY USER SOFTWARE TO DISABLE SERIAL PORT RECEPTION

4" 3ERIAL OORT 4RANSMIT "IT

4HE DATA LOADED INTO 4" WILL BE THE NINTH DATA BIT THAT WILL BE TRA
2" 3ERIAL OORT 2ECEIVER "IT

4HE NINTH DATA BIT RECEIVED IN -ODES AND IS LATCHED INTO 2" &OR
4) 3ERIAL OORT 4RANSMIT )NTERRUPT &LAG

3ET BY HARDWARE AT THE END OF THE EIGHTH BIT IN -ODE OR AT THE B
4) MUST BE CLEARED BY USER SOFTWARE

2) 3ERIAL OORT 2ECEIVE )NTERRUPT &LAG
3ET BY HARDWARE AT THE END OF THE EIGHTH BIT IN -ODE OR HALFWAY
2) MUST BE CLEARED BY SOFTWARE

5124 /0%2I4) " 1$%3 |e— 38000 —a— 500 I e i
-ODE "IT 3HIFT 2EGISTER -ODE
_ODE IS SELECTED BY CLEARING BOTH THE 3- ANt B lgiglglylglel | 14l slslals]z]2]]

THE 3&2 3#/. 3ERIAL DATA ENTERS AND EXITS T+ R@rdaihnAnfifinndnafinn | nnnnmnmrnmnninminmn
OUTPUTS THE SHIFT CLOCK %IGHT DATA BITS ARE TRANSMITTED OR RECEIVED

4RANSMISSION IS INITIATED BY ANY |NSTRUCT|O'1‘\|—*r_+H—'F'_W—R—|J_E—s—'T g LI

4HE DATA IS SHIFTED OUT OF THE 2X$ LINE 4HExs RAN S VWHEFER——5x
WITH THE LEAST SIGNIICANT BIT ,3" IRST A%“sj: 0

2ECEPTION IS INITIATED WHEN THE 2ECEIVE%NABLE BTT2%. -rs ANDT  ———

THE 2ECEIVE )NTERRUPT BIT 2) IS 7HEN 2) IS CLEARED THE DATA

IS CLOCKED INTO THE 2X$ LINE AND THE CLOCGK PUREES ARZ4BERIBE ERBMARANSMISSIC
THE 4X$ LINE

REV.B n n
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-ODE “IT 5124 6ARIABLE "AUD 2ATE 40 TRANSMIT THE EIGHT DATA BITS MUST BE W]
_ODE IS SELECTED BY CLEARING 3- AND SENTHNGIB-MUWSACHE DMRITTEN TO 4" IN 3#/. 7THEI
BYTE ,3" IRST IS PRECEDED BY A START BET INITARDERO LTHOBNEMG BY BATA BITS FROM 3"5&
STOP BIT AHEREFORE BITS ARE TRANSMWRIANED IONSHXBTORERESEERED3" IRST 4HE CONT
ON 2X$ 4HE BAUD RATE CAN BE SET BY 4IMERT OORHE MERTH BRTBOISITION OF THE TRANSMIT
ILTERNATIVELY A DEDICATED BAUD RATE %E‘%{E Tgﬂ@%lgpg WI'[E Pg T AT THE NEXT VA
VIDED ON CHIP TO GENERATE HIGH SPEED ,V Aﬁg% A Lli\ fﬁgE STOP BIT APPEA
ARANSMISSION IS INITIATED BY WRITING T E?ﬂéﬁ” &%BI_T(ED$O \LAR TO THAT OF .
3"5&v SIGNAL ALSO LOADS A STOP BIT | (% H é (Eé |7 130 RST AND LOADED
| Q} E
|

OF THE 4RANSMIT 3HIFT 2EGISTER 4HE DA 7 H’ TIH‘HT BITS HAVE BE]
RR P ARG

THE STOP BIT APPEARS ON 4X$ AND THE T
2470 4 . 4HE EIGHT BITS IN THE 2ECEIVE 3HIFT 2EGIES

IS AUTOMATICALLY SET AS SHOWN IN &IGUR
34124 3"5&
axa\ s Yo Xs X s XsXsXsXs/

. 4HE NINTH DATA BIT IS LATCHED INTO 2" IN

sur. Y A . 4HE 2ECEIVER )NTERRUPT mAG 2) IS SET
| B%4,)d%22504 )J)F AND ONLY IF THE FOLLOWING CONDITIONS A
$141 o INAL SHIFT PULSE IS GENERATED
&IGURE 5124 3ERIAL OORT4RANSMIS’SIOKI) -OD'%ND

2ECEPTION IS INITIATED WHEN A To TRANS?IORER SeTEC?BpPon AND THE RECEIVED
2X$ ISSUMING A VALID START BIT WAS DETNECEIEHEBHARABESE RONOPTIONS IS NOT MET T
CONTINUES 4HE START BIT IS SKIPPED AN DRRIET REIBABDR O BTTENORE) IS NOT SET

CLOCKED INTO THE SERIAL PORT SHIFT REGQSEER 7\HEN ALY FLGARIBESEFAYE 2ATE

BEEN CLOCKED IN THE FOLLOWING EVENTSHH&CUR SELECTED BY SETTING BOTH 3- AND 3

. 4HE EIGHT BITS IN THE 2ECEIVE 3HIFT ZHGISTER 2MREEIRAACHEIRTNOPERATES IN BIT MC
3"5& BAUD RATE DETERMINED BY EITHER 4IMER OR 4

« AHE NINTH BIT STOP BIT IS cLOCKED QFfrdHE |RI%4'24 IS THE SAME AS FOR -ODE B
CAN BE VARIED AS FOR -ODE

. 4HE 2ECEIVER )NTERRUPT mAG 2) IS SET
N ALL FOUR MODES TRANSMISSION IS INITIATE
JF AND ONLY IF THE FOLLOWING CONDITIGNAARERET " Ad AHEA TDMETINAEION REGISTER 2

INAL SHIFT PULSE IS GENERATED -ODE BY THE CONDITION 2) AND 2%. 2EC
- 2)  AND ATED IN THE OTHER MODES BY THE INCOMING S
+  %ITHER 3- OR 3-  AND THE 2ECEBVED3ERIRL'OPRT "AUD 2ATE 'ENERATION

JF EITHER OF THESE CONDITIONS IS NOT Mefle lighd Bateciengitlg" e g ame 1S | L
IRRETRIEVABLY LOST AND 2) IS NOT SET

.ODE  "IT 5124 WITH &IXED "AUD 2ATE Mode 0 Baud Rate =7%%%¢

-ODE IS SELECTED BY SETTING 3- AND CLEARING 3- )N THIS MODE

THE 5!24 OPERATES IN BIT MODE WITH A I)58 2BAldRaR S keratibhE BAUD

RATE IS IXED AT #ORE?#LK BY DEFAULT AHEHRAGO BATEENTINGEHHBEPENDS ON THE VAL
3-/$ BIT IN 0#/. THE FREQUENCY CAN BE DOUBKHE DR/#QRBR?HEK3 /¢ THE BAUD RATE IS

%LEVEN BITS ARE TRANSMITTED OR RECEIVE®RA GTARK BIF 3-/$EIGHTHRATAUD RATE IS C
BITS A PROGRAMMABLE NINTH BIT AND A STOP BIT 4HE NINTH BIT

IS MOST OFTEN USED AS A PARITY BIT ALTHOUGH IT CAN BE USED, FOR ANY
THING INCLUDING A NINTH DATA BIT IF REQUIRED Mode 2 Baud Rate =228 —

Mode 1 and 3 Baud Rate Generation
4ARADITIONALLY THE BAUD RATES IN -ODES AN
THE OVERMOW RATE IN4IMER OR 4IMER OR E
AND THE OTHER FOR RECEIVE /N THE '$U# H
RATE CAN ALSO BE GENERATED VIA A SEPARATE
ACHIEVE HIGHER BAUD RATES AND ALLOW ALL T
FUNCTIONS
fcore REFERS TO THE OUTPUT OF THE 0,, AS DESCRIBED IN THE /N #HIP 0,, SECTION



1$U#

"15$% 214% "% .%2!4)/. 53)." 4)-%2 1.$4)-%2 4IMER 'ENERATED "AUD 2ATES

4IMER 'ENERATED "AUD 2ATES "AUD RATES CAN ALSO BE GENERATED USING
7THEN 4IMER IS USED AS THE BAUD RATE GHMERMWRT0R USHEN GBAUNDERATENS THAT THE TIMEF
IN -ODES AND ARE DETERMINED BY THE BENFPRE GQVEIRMOWRANEMITTED RECEIVED "E
AND THE VALUE OF 3-/$ AS FOLLOWS IUTORELOAD MODE A WIDER RANGE OF BAUD

Modes 1 and 3 Baud Rate ={ SMoD , ]X (Timer 1 Overflow Rate) Mode 1 and Mode 3 Baud Rate =( / )>< (Timer Overflow Rate)

4HE 4IMER INTERRUPT SHOULD BE DISABIHER ER O'RHH SVAERL4OWEHRONS USED TO GENER
4HE TIMER ITSELF CAN BE CONIGURED FOIRN EREMER TS MEE/EE OR TG(MAJ BRTEBRK CYCLES AND
OPERATION AND IN ANY OF ITS THREE RUGYXCNE MOBEBSORE MHHE MAFTTNCREMENTS SIX
TYPICAL APPLICATION IT IS CONIGURED ROR THERERPERBAUDNRANEHEIX TIMES FAST
IUTORELOAD MODE HIGH NIBBLE OF 4-/$ 4IMBRNARXS AN TBIB AUTORELOAD CAPABILIT®
CASE THE BAUD RATE IS GIVEN BY THE FORRIUISAILL POSSIBLE

SMODXfCORE 4IMER IS SELECTED AS THE BAUD RATE GENI
( —THI) AND OR 2#,+ IN 4 #/. 4HE BAUD RATES FOR TR

CAN BE SIMULTANEOUSLY DIFFERENT 3ETTIN
' VERY LOW BAUD RATE CAN ALSO BE ACHIENEERNITNTAOMER BBYODL RAVMENGENERATOR MOD
THE 4IMER INTERRUPT ENABLED CONIGURNNGHTHE A$SHEERHEOBRU® RATE IS GIVEN BY TF

Mode 1 and Mode 3 Baud Rate =

BIT TIMER HIGH NIBBLE OF 4-/$ BINARY AND USING Frore
THE 4IMER INTERRUPT TO DO A  BIT SOFMunirid Hede & hemd RBt E—888)— — — HJL)
SHOWS SOME COMMONLY USED BAUD RATES AND HOW THEY MIGHT

BE CALCULATED FROM A CORE CLOCK FREGQNEINE $88F) SHOWZ 2OIME COMMONLY USED B
-(Z USING 4IMER 'ENERALLY SPEAKINKGOW THERRWIREHS BE CALCULATED FROM A CO
TOLERABLE USING ASYNCHRONOUS START STOP(ZCAONDMUNICATZIOWNSING 4IMER

4ABLE 888) #OMMONLY 5SED "AUD 2ATES 4IMEBRLE 888)) #OMMONLY 5SED "AUD 2ATES 4

J)DEAL *tORE 3-1% 4(| 2ZELOAD 'O DAL tORE 2#10 ( 2#10 , ICTUA
"AUD #, |+ 6ALUE 6/A L'WARU D % R RORD # 6AILUE 6ALUE
n o & ( n &&( n | %#(
n % n &&( n | $ (
no#( n &&( n #(
n & ( n B%( n | "(
n |&&( n| &"(
n |&&( n | %#(
n | &&( n $ (
4)-%2

16%2&,17

/3# &2%1 )3 $)6)$%$ "9 14
#1129 #1.421,
#,+ #1' 4)-%2
:/‘/ _ 4, 4( 16%2&,17
| © > ")43 ") 43
4 #1

. ! -
N | AT
42
4% 161),1"),)49 /& 1$$)4)/.1, 2%,/1$
%84%2.1, ). 4%22504 48
\ 2#10 , | 2#10 (
4 %8 4)-%2
0). _\_ °A|/° ').4%22504

| w42/,

421.3)4)].
$%A4%#A[2
%28 %.

4(% #/12% #,/#+ )3 4(% /54054 /& 4(% 0,, 3%% 4(% /. #()0 0,, 3%#4)/.

&IGURE 41IMER 5124 "AUD 2ATES
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"I5$ 214% '%.%214)/. 53)." 4)-%2 4HE APPROPRIATE VALUE TO WRITE TO THE $)6
4HE HIGH INTEGER DIVIDERS IN A 5124 BLOCKLMEERN SUSHMG HHEHF O L L QW | NSG THERMWILAUW HOF
SPEED BAUD RATES ARE NOT ALWAYS POSSIBEE USMSGDEGIER IBERTIN THAER/N #HIP 0,, SECT]
CRYSTALS E G USING A -(Z CRYSTAL ADBAWDLBEBTNEUGH BE ROIUNDED DOWN

NOT POSSIBLE 40 ADDRESS THIS PROBLEM THE !$U# HAS/ADDED

A DEDICATED BAUD RATE TIMER 4IMER SPECIICALLY Fohﬁﬁr@gﬁ?ﬁt@e
HIGHLY ACCURATE BAUD RATES DIV = X Baud Rate

4IMER CAN BE USED INSTEAD OF 4IMER OR 4IMER FOR GENIJ:‘QA(FHNG

VERY ACCURATE HIGH SPEED 5!24 BAUD RATES IBCHEDFRACTIONMNDDIVIDER RATIO REQUIR
4IMER ALSO ALLOWS A MUCH WIDER RRANEG R OF BAWD RATE STHE CAN CALCULATE THE /

BE OBTAINED )N FACT EVERY DESIRED BIT RSTESFROMHEBI®GELDWING FORMULA .OTE THA

BITS CAN BE GENERATED TO WITHIN AN ERBEOROGENDED §4IMERE REARQEST INTEGER
FREES UP THE OTHER THREE TIMERS ALLOWING THEM TO BE USED FOR DIF

FERENT APPLICATIONS ! BLOCK DIAGRAM OF 4IMERT F§-S 0
&IGURE DIV Baud Rate

INCE THE VALUES FOR DIV AND T3FD ARE CALCUL/
for BAUD RATE CAN BE CALCULATED USING THE FOL

4)-%2 4)-%2
48 #,/#+ &)

&21#4y/.1, [, % %4 _ X fcore
SOVONE 2%)#{/2#+ 42‘)( Actual Baud Rate = DIVX(T D+ )
%-1'J'1 &0OR A BAUD RATE OF WHILE OPERATING FR
: —> 28 CORE FREQUENCY #$% WE HAVE
1 N +
|

#oH+ 48 #,/4+ T FD=( X )/( X )_ = = Dh

4(% #/2% #,/#+ )3 4(% /54054 /& 4(% O,, 3%% 4(% /. #()0

AHEREFORE THE ACTUAL BAUD RATE IS BIT

& IGURE 41MER 5124 "AUD 2ATES
AWO 3&2S 4 #/. AND 4 &$ ARE USED TO CON4BGE B88ER #OMMONLY 5SED "AUD 2ATES 5SING
4 #/. 1S THE BAUD RATE CONTROL 3&2 ALL?ly\EINIEE 4ATMER TO BE
USED TO SET UP THE 5!24 BAUD RATE AND.gBHTING UPLEHE BINARY 4 #/ 4 &3
DIVIDER $)6 ( 50

( $(

4ABLE 888))) 4 #/. 3&2 "IT $ESIGNATIONS

“IT| .AME $ESCRIPTION ( $
4 %] 3ET TO ENABLE 4IMER TO GENERATE THE BAUD RATE
7HEN SET 0#/. 4 #/. AND 4 #/. ( $(

ARE IGNORED #LEARED TO LET THE BAUD RATE BE
GENERATED AS PER A STANDARD

—_~—
&+
—

nnn 2ESERVED FOR &UTURE 5SE ( (
nnn 2ESERVED FOR &UTURE 5SE ( (
nnn 2ESERVED FOR &UTURE 5SE ( (
nnn 2ESERVED FOR &UTURE 5SE ( (
$)6 "INARY $IVIDER &ACTOR ( (
$)6 $)6 $)6 $)6 "IN $IVIDER E E
$)6 ( (

( (

P~~~ o~~~
Py

n n REV. B
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).4%22504 3934%-

4HE '$U# PROVIDES A TOTAL OF INTERRUPT SOURCES WITH TWO PRIORITY LEVELS -
ARE CARRIED OUT THROUGH THREE INTERRUPT RELATED 3&2S THE )% )NTERRUPT %NA
SBECONDARY )NTERRUPT %NABLE ORIORITY 3&2 2EGISTERS 4HEIR BIT DEINITIONS ARE

) % JNTERRUPT %NABLE 2EGISTER
3&2 'DDRESS P
OOWER /N $EFAULT 6ALUE (

“IT'DDRESSABLEYES

4ABLE 8886 )% 3&2 "IT $ESIGNATIONS

“1IT .AME $ESCRIPTION
%! 7TRITTEN BY 5SER TO %NABLE OR $ISABLE !LL )NTERRUPT 30URC
%!$# 7RITTEN BY 5SER TO %NABLE OR $ISABLE !$# )NTERRUPT
% 4 7RITTEN BY 5SER TO %NABLE OR $ISABLE 4IMER )NTERRUPT
%3 7RITTEN BY 5SER TO %NABLE OR $ISABLE 5!24 3ERIAL OORT )NTE
% 4 7RITTEN BY 5SER TO %NABLE OR $ISABLE 4IMER )NTERRUPT
%8 7TRITTEN BY 5SER TO %NABLE OR $ISABLE %XTERNAL )NTERRUPT
% 4 7TRITTEN BY 5SER TO %NABLE OR $ISABLE 4IMER )NTERRUPT
%8 7TRITTEN BY 5SER TO %NABLE OR $ISABLE %XTERNAL )NTERRUPT

)0 JNTERRUPT ORIORITY 2EGISTER

3&2 'DDRESS "

OOWER /N $EFAULT 6ALUE (

"IT IDDRESSABLE9YES

4ABLE 8886) )0 3&2 "IT $ESIGNATIONS

"IT .AME $ESCRIPTION
nnn 2ESERVED FOR &UTURE 5SE
0!'$# 7RITTEN BY 5SER TO 3ELECT !$# )NTERRUPT ORIORITY (IGH |
04 TRITTEN BY 5SER TO 3ELECT 4IMER )NTERRUPT ORIORITY (IGH
03 7RITTEN BY 5SER TO 3ELECT 5!24 3ERIAL OORT )NTERRUPT ORIORIT
04 7TRITTEN BY 5SER TO 3ELECT 4IMER )NTERRUPT ORIORITY (IGH
08 7TRITTEN BY 5SER TO 3ELECT %XTERNAL )NTERRUPT ORIORITY
04 7TRITTEN BY 5SER TO 3ELECT 4IMER )NTERRUPT ORIORITY (IGH
08 7TRITTEN BY 5SER TO 3ELECT %XTERNAL )NTERRUPT ORIORITY
)%)0 SBECONDARY )NTERRUPT %NABLE AND
ORIORITY 2EGISTER
3&2 'DDRESS P (
OOWER /N $EFAULT 6ALUE I

“IT'DDRESSABLE.O

4ABLE 8886)) )%)0 3&2 "IT $ESIGNATIONS

"IT .AME $ESCRIPTION
nnn 2ESERVED FOR &UTURE 5SE
04) 7RITTEN BY 5SER TO 3ELECT 4)# )NTERRUPT ORIORITY (IGH ,
003- 7RITTEN BY 5SER TO 3ELECT OOWER 3UPPLY -ONITOR )NTERRUPT 0
03) 7RITTEN BY 5SER T® 3EREAII BORJ )NTERRUPT ORIORITY (IGH
nnn 2ESERVED 4HIS BIT MUST BE
%4) 7RITTEN BY 5SER TO %YNABLE OR $ISABLE 4)# )NTERRUPT
%03 - 7RITTEN BY 5SER TO %YNABLE OR $ISABLE OOWER 3UPPLY -ONITO
%3) 7RITTEN BY 5SER TO %NABLE# IER BABABLET )BMERRUPT

REV.B n n
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JNTERRUPT ORIORITY

JNTERRUPT 6ECTORS

4HE )NTERRUPT %NABLE REGISTERS ARE W/HRIEHNEAN B X THHERUPHEROTC ERIABTHE PROGRAM CO
INDIVIDUAL INTERRUPT SOURCES WHILE THEESTRRRUNDORHERIOR REESPIGNERSG INTERRUP
ALLOW THE USER TO SELECT ONE OF TWO PRTORNHAE PRVERAMOKROBACTHERNZHE INTERRUPT V

RUPT

IN INTERRUPT OF A HIGH PRIORITY MNMAYWNIENR RAPLITETIBB )BERVICE

ROUTINE OF A LOW PRIORITY INTERRUPT AND IF TWO INTERRUPTS OF DIFFER

ENT PRIORITY OCCUR AT THE SAME TIME THE HIGAERE L8BBEE NWTERRUPT 6EICTOR !DDRESSE!
BE SERVICED IRST IN INTERRUPT CANNOT BE :?IEIEEESSHIW%RESS
INTERRUPT OF THE SAME PRIORITY LEVEL )F

PRIORITY LEVEL OCCUR SIMULTANEOUSLY A PIALING SEQUENCE IS USED TO

DETERMINE WHICH INTERRUPT IS SERVICED IR4& 4HE POLLING|SEQUENCE
IS SHOWN IN 4ABLE 8886))) ) % (

4& (

4ABLE 8886))) ORIORITY WITHIN AN )NTERRURY ,BVEL (

4& %8& "(
3OURCE ORIQRITY $ESCRIPTION 249 2$9 I$# (
03-) (IGHE|ST OOWER 3UPPLY -ONIT®BR))NEERRUPT "(
7$3 7TATCHDOG )NTERRUPT 03-) (
) % %XTERNAL )NTERRUPT 4)) (
2%$9 2%$9 1$# )NTERRUPT 7$3 7%)2 (
4& 4IMER #OUNTER )NTERRUrl

HE WATCHDOG CAN BE CONIGURED TO GENERATE AN IN
) % %XTERNAL )NTERRUPT A RESET WHEN IT TIMES OUT 4HIS IS USED FOR LOGGING
4& 4IMER #OUNTER )NTERRUPHE INTERNAL STATUS OF THE MICROCONTROLLER CORE
)30) ) #) 30) )NTERRUPT A SOFTWARE DEBUG POINT OF VIEW WHY A WATCHDOG T
2) 4) 3ERIAL )NTERRUPT 4HE WATCHDOG INTERRUPT IS SLIGHTLY DIFFERENT FRO
48 %8 & 4IMER #OUNTER )NTERRU?’grPDTls'N THAT ITS PRIORITY LEVEL IS ALWAYS SET TO

4))

,OWE

SABLE THE INTERRUPT VIA THE GLOBAL DISABLE BI
ST 4IME )NTERVAL #OUNTRR )N b ERRIMSPENSURE THAT THE INTERRUPT WILL AL\

TO IF A WATCHDOG TIMEOUT OCCURS 4HE WATCHDOG W
INTERRUPT IF THE WATCHDOG TIMEOUT IS GREATER THA

REV. B
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1SU#  (12$712% $%3)". #/.3)$%214)/.3 4HOUGH BOTH EXTERNAL PROGRAM MEMORY A
4HIS SECTION OUTLINES SOME OF THE KEYARERDGWARSS DE USIN G GOMBERF THE SAME P!
ATIONS THAT MUST BE ADDRESSED WHEN |NVEGRANDESTTBE EMGHH OTHER FROM A SOFTV
INTO ANY HARDWARE SYSTEM EXAMPLE THE CHIP CAN READ WRITE EXTERN
%XTERNAL -EMORY )NTERFACE EXECUTING FROM EXTERNAL PROGRAM MEMO

JN ADDITION TO ITS INTERNAL PROGRAM AQIE DREA MENOWSI ASHAREWARE CONIGURATIO

I$U# CAN ACCESS UP TO +BYTES OF EXTERBAIT PR @FRAMIEENOIRDATA MEMORY 4HIS |
2/- 02/- AND SO ON AND UP TO -BYTESAWNF EXTERNWADIKSILA -#5
MEMORY 32!-
40 SELECT FROM WHICH CODE SPACE INTERN/4 !'SU# ERNAL PROG °%
MEMORY TO BEGIN EXECUTING CODE TIE THE 0 s
PIN HIGH OR LOW RES®PHSTHMEHWYPUHEHND UP T(
USER PROGRAM EXECUTION WILL START AT IDI N T (e 1
+BYTES &LASH %% CODE SPACE 7HEN =9 IS L wp—T 0O G UN D
USER PROGRAM EXECUTION WILL START AT IDI | THE L=~ ER
CODE SPACE 7HEN EXECUTING FROM INTERNA o pPACE—ACEES|! o
TO THE PROGRAM SPACE ABOVE & &&( +BYT BE READ AS
/O INSTRUCTIONS ¢ -
.OTE THAT A SECOND VERY IMPORTANT FUNCT “IE =9 PIN IS |~
DESCRIBED IN THE 3INGLE O0IN %MULATION -0ODt—=tcTroN

%XTERNAL PROGRAM MEMORY |IF USED MUST SIESORENECKHEKDETRONAHESATA -EMORY )NTE

I$U# AS ILLUSTRATED IN &IGURE B3IXTEEN ) A BMWIES 'QZQZRF\’TBSS 3PACE
AND ARE DEDICATED TO BUS FUNCTIONS@ AM+BYTES OF 21- |S

X
MEMORY FETCHES OORT 0 SERVES AS AUMIﬁBd#IE%i F—ﬁé MTRA‘TER ALLOWS ADI
BUS )T EMITS THE LOW BYTE OF THE PROG Y ADDING AN ADDI
AN ADDRESS AND THEN GOESINTOAHIGH]- M R@) +S ATE
AWAITING THE ARRIVAL OF THE CODE BYTE THE AM MEMORY
$URING THE TIME THAT THE LOW BYTE OF THE ISU# COUNTER 1§ 321.
ON O THE SIGNAL !,% !DDRESS ,ATCH %NABLE| THIS BYTE s n
INTO AN EXTERNAL ADDRESS LATCH -EANWHIL 0 $141
HIGH BYTE OF THE PROGRAM COUNTER O0#( A ST "'!'4;‘(%‘”,
%02/- AND THE CODE BYTE IS READ INTO THE ! o
1, %
1$U# %02/- R
0 ! n!
0 $n$ 14
ﬁﬁ ).3425#4)/. -
,!4#(::)!”! \l—>,.4#(:>! n
1%
G9 D:
N LG L:
0 Dl Lt
EH:Q D: &IGURE %XTERNAL $ATA -EMORY )NTE
-BYTES 'DDRESS 3PACE
JN EITHER IMPLEMENTATION OORT 0 SERV
&IGURE %XTERNAL OROGRAM -EMORDDREEBMAA BUS )T EMITS THE LOW BYTE ¢

_OTE THAT PROGRAM MEMORY ADDRESSES AREMARRRESSp WHIGHplE LATCHED BY 1% P
EVEN IN CASES WHERE THE ACTUAL AMOU oFHERRHSRR Y MEMGRY usWRITE OPERATION

IS LESS THAN +BYTES %XTERNAL PROG (= RN RBRARQEERATION O0ORT 0
TWO OF THE BIT PORTS 0 AND 0 TO THE @INER &R T BNDOR IS NI@ BE LATCHED BY
THE PROGRAM MEMORY 7HILE EXECUTING PROM EXHETERAL | SRR A $0( )F NO LATCH

MEMORY OORTS AND CAN BE USED SIMUYO%NE HUNQREFORYREAD 34k TAND THE STA
ACCESS TO EXTERNAL DATA MEMORY BUT ROTERNR LGRAER MEMOPRPOAECESS IS MAINTAL

$ETAILED TIMING DIAGRAMS OF EXTERNAL PR
READ AND WRITE ACCESS CAN BE FOUND IN T
SECTION



1$U#

OOWER 3UPPLIES .OTICE THAT IN &IGURES AND A LARGE VALI
4HE '$U# S OPERATIONAL POWER SUPPLYCW®ATAGERRENANEDING $SECARATE M& CAPACITO
TO 6 'LTHOUGH THE GUARANTEED DATAGKHEESGPECCILIADEONSURRENG CAPACITORS |

GIVEN ONLY FOR POWER SUPPLIES WITHINEAGHI®IN BFORHE CHFPTHE PER STANDARD DESIG
NOMINAL 6 LEVEL THE CHIP WILL FUNCTIO® ENCJLAIDE AVELOFAT HENSYE FOAWBRITORS AND EN
SUPPLY LEVEL BETWEEN 6 AND 6 ARE CLOSES;E PONEMWCTHH6LEAD LENGTHS AS SHOR®

3EPARATE ANALOG AND DIGITAL ROWER SUBPNNBPENSTHE GROUND TERMINAL OF EACH OF Tk
RESPECTIVELY TALBEWKEPT RELATIVELY FREEBDFNOEBYYING GROUND PLANE &INALLY 1T St

SIGNALS THAT ARE OFTEN PRESHEET )ONTAHEASGAEEM {ES THE ANALOG AND DIGITAL GROUNI

THE PART CAN ALSO OPERATE WITH SPLIT SUFHLIPSBERETERENS NG T FRFEREAME SYSTEM (

VOLTAGE SUPPLY LEVELS FOR EACH SUPPLYOWEGR FNXAMPEE OVH|SPMRANSORHAT

THE SYSTEM CAN BE DESIGNED VOLORER ATERNBANTHE R AL 0/2 OOWER /N 2ESET IS IMPLEMEN
6 WHILE JHEENEL CAN BE AT 6 OR VICE VBRSA IFRRRRQIUBRED W 6 THE INTERNAL 0/2 WI

TYPICAL SPLIT SUPPLY CONIGURATION IS SHIOE N U¥ & GN AREE S TR IISES6 ABOVE 6 AN INTE
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