HDLTEK#

Body Fat Measurement MCU

BH67F2662

Revision: V1.00 Date: May 24, 2019

www . holtek.com



# BH67F2662
HOLTEK Body Fat Measurement MCU

Table of Contents

=Y 1] =PRI 7
CPU FEALUIES ...tttk ettt bt e et e s bt e e s bt e eate e e e ane e e e anbeeeen 7
Peripheral FEatUIES. ......cooii ettt e et e e e e eeaeaeeaeaeeaeaeasnnnnnnenes 7

General DescCription.........cccccicciiiriissiissi s s nnnnnnn 8

(=] Lo o3 Q1T Ve - o 1SS 9

Pin ASSIgNMENt ...t 9

T TN 0 1= o3 T o o 10

Absolute Maximum Ratings.........cooorviiiiiiiiiiiiiiee e 12

D T O 0 T T - Ve =T 4 13 o= 12
Operating Voltage CharacteriStCS ..........coouiiiiiiiiiiii e 12
Standby Current CharacCteriStiCs ..........uuiiiiiiiiiii e a e 12
Operating Current CharaCteriStiCS. ........cuuiuiiiiiie et 13

A.C. CharacteristiCs.........ccccmriiiiiiireiirr s e 13
High Speed Internal Oscillator — HIRC — Frequency ACCUIaCY ...........cccveiiueeeariieeeiieesiieaanieeenns 13
Low Speed Internal Oscillator Characteristics — LIRC ..........cccoviiiiiiiiiiiiiieeeeeeeeeceeeee e, 13
Operating Frequency CharacteriStic CUIVES ...........cuuiiiiiiiiiiie e 14
System Start Up Time CharacteriStiCS ........coiiiiiiiiiiiiie e 14

Input/Output CharacteriStiCs .........uuvimiiiiiieiiiieiee e 15

=Y 4 oo YA O 4 F= T = T =Y L= 4o 15

LVR/LVD Electrical CharacteristiCs......cccccuummmmmmmimmmmmmmsreseseeeseeeessssssssssesss s ssesenes 16

24-bit A/ID Converter Electrical Characteristics ..........cccceiiniiiiierinnninniccieenns 16
Effective Number of Bits (ENOB) ........cooiiiiiiiie et e e eaee e 18

LCD Electrical CharacteristiCs ..........ccccccmrrriiiiiiissmirnr s 19

Power-on Reset CharacteristiCs...........cccccriiiiiiiiiceerinnn e 19

System ArchiteCture ... ——— 20
Clocking and PIipeliNiNg........couiiiiiiiiiii ettt 20
Program COUNTET . .......eiiei ettt ettt e bt e e st e e e nnnee s 21
) = To] QOO RRURPPRPN 21
Arithmetic and LOgIiC UNit — ALU ....ooiiiiiiiii et eeeeeas 22

Flash Program MemOKY ........ceececiiiiiirirnrcesssssssesssssssmsssssssss s s e s sssnsssssssssssssssnnnnns 23
T2 S 23
SPECIAI VECLOIS ...ttt e et e e e et e e e e et e e e e e et e e e e e e e eaareeaaeaaas 23
[ oTo] ST 0T o TN =1 o] = USRS 23
Table Program EXAmPIE ...ttt ettt e e e e e e aeans 24
In Circuit Programming — ICP ..o 25
On-Chip Debug SUpport — OCDS .........oiiiiiiiiiiie et 26

Data MemOry ...t 26
) (U (o (0 YRR URSPRPS 26
Data MemOry AAAreSSING .........ueiiiiiiiiiei ettt e et e e e e s e e e e e e ee e e s senbsaeeeeeessssaeeeeeannnnes 27

Rev. 1.00 2 May 24, 2019



BH67F2662 #
Body Fat Measurement MCU HOLTEK

General PUrpose Data MEMIOIY .......cuuuiiiiieeieie ettt e e e e e et e e e s e esaaeeeaeeenes 27
Special PUrpose Data MEMOIY ........coueiiiieeeciie ettt e et e e e e e e e et e e e e s e esbnnaeaeeanes 27
Special Function Register Description..........ccccciiiriiirrirciccniccnrrccrrcr s 29
Indirect Addressing Registers — IARO, IART, IARZ ... 29
Memory Pointers — MPO, MP1L/MP1H, MP2L/MP2H..........cccoiiiiiiiiiiieee e 29
Program Memory Bank Pointer — PBP...........ooiiiiiie et 30
ACCUMUIAEOE = ACC ..ttt e e e ettt e e e e e ettt e e e e et be e e e e e eannnseeaeeaannnneeaas 31
Program Counter Low Register — PCL........cocuiiiiiiiiii e 31
Look-up Table Registers — TBLP, TBHP, TBLH.........cooiiiiiiiiiiii e 31
Status Register — STATUS ... ..o et 31
EEPROM Data MemoOry.......cccccerriimiiniissnnns s snisssssssss s sssssssssssss s s s sssnsssssssssssss s 33
EEPROM Data MemOry STTUCKUIE .......coiiiiiiiiiiee ettt e et e e e nrneeeaeeanes 33
EEPROM REGISTEIS ....veiiiiiiiiiiiie ettt e ettt e e e e et e e e e e et e e e e e st e e e e e e snasaeeeeeanannes 33
Reading Data from the EEPROM .........ccuiiiiiiiii et e e 35
Writing Data to the EEPROM ..........coiiiiiii et e e 35
AT =Y o (o) =T i o] o BTSRRI 35
EEPROM INEITUDL .ottt e e e e et e e e e e e e e e e e e e eaeaaaeeeeaeeaeaeaannnnnnes 35
Programming CONSIAEIatiONS.........coiuuiiiiiiieiiie ettt 36
L0 L= o 1= 1 Lo 37
OSCHATOr OVEIVIEW ...ttt ettt e e ettt e e e e et e e e e e ssb et e e e e e e naeeeeaeeannaeeaeeaas 37
System Clock CONfIGQUIATIONS .........uiiiiiii ittt 37
Internal High Speed RC Oscillator — HIRC ..........ooiiiiiiice e 37
Internal 32kHz OSsCillator — LIRC ........ooiiiii ettt e et e 38
Operating Modes and System CIOCKS .........ceuueeememmmmmmmmmmmeeeeeeeeeeeereereeeeeeeeeeeeenees 38
Y] (=T I T o SR 38
System OPeration MOGES.........coiiiiii ettt e et e e e e e e aee e e et e e eneeeanneeas 39
(7] a1 1o I a{=Te L] (=] £ PSSP 40
Operating Mode SWItChING .........eiiiii et e e e e e e e e neeeeae e 41
Standby Current ConSIAEratioNS ...........ciiiiiiiiiii e s 44
VVAKE-UD ettt ekttt be e 45
Watchdog Timer ... 46
Watchdog Timer CIOCK SOUICE ... ..uiiiiiiiiiii e 46
Watchdog Timer Control REGISIEN .......cc.veviiiiiiiieee et 46
Watchdog Timer OPEration ........c..uuiiiiiiiiiie e e e e et e e e e e re e e e e e snnsaeeeas 47
Reset and Initialisation.............uuueimeiiimiiisisssss s 48
RESEE FUNCHONS ...ttt ettt e e e e e e e e et e e e e e annneee 48
Reset Initial CoONAItIONS ......couiiiiiie et e st e et ee e eneee e nneeeean 51
o] XU 1L @ TUY 1 10 L oY o - 54
PUl-NIG RESISTOTS ...ttt e e 54
POt A WWEKE-UD ...ttt ettt et e e 54
1/O Port CoNtrol REGISTEIS .....coiiiiiiiiee ettt 55
Pin-shared FUNCHONS ........ooiiiiiiiiee ettt e et e e e et e e e e et eaaeeannees 55
T 1] 1 8o (8] =T TSP OPRP PR 58
Programming COoNSIAEratioNS............uiiiiiiiiiiiii ettt e e e e e e e e esarae e e e e aanees 58

Rev. 1.00 3 May 24, 2019



# BH67F2662
HOLTEK Body Fat Measurement MCU

Timer Modules — TM ... 59
[ 10T [1 o3 1 1] o IR PUUPSRPN 59
LY O o =T oo U SUUOUOPUPPNE 59
TIM CIOCK SOUICE.....eeee ettt e ettt e e e et e e e e e e ant e et e e e e e nsbeeeaeeeanssneeaeeeannseeeans 60
TIM INEEITUDES ettt ettt e et e e e e e e e as
TM External Pins
Programming CONSIAEIatioNS.........ciiuuiiiiiiie ettt e e 61
Compact Type TM — CTIM .......eeeennnennnnnnnnnnnnnnnnnne e nn e e n e e s e s s n s e s s n e e s e s nnnnnnes 62
[07e] 0 gl o= Te1 gl 1Y/ I @] oTY -1 i o] o HA PSS URPPRP 62
Compact Type TM Register DeSCriptioN............oiiiiiiiiiiie e a e 62
Compact Type TM Operating MOGES .......c.ueieiiiieiiie et see e e e e 66
Standard Type TM — STM ... s 72
Standard Type TIM OPEration ..........ceiiuiereiiiee ettt e et e et s e e e st e e e neeeeenneeeanneeas 72
Standard Type TM Register DeSCription ..........ooii i 72
Standard Type TM Operation MOAES ..........oiiiiiiiiiiiieiieeee et 77
Analog to Digital Converter ..o 87
A/D CONVEITET OVEIVIEW .....eiiiiiiiiiiiie ettt ettt ettt e e e et e e e e e st e e e e e ataeeeeeeeansnseeaeeaannseeeens 87
INEINAI POWET SUPPIY ...ttt ettt et e e e e et e nnee 87
A/D Converter Data Rate Definition .............oooiiiiiiiii e 88
A/D Converter Register DESCHPLON .........uviiiiiiiiiiei et e e e e e eeaaaeea e 89
Summary of A/D CONVEISION StEPS.....uuuiiiiiiiiiiiei e ettt e ettt e e e etee e e e st e e e et e e e e s ensseeeeaeeanes 95
Programming CONSIAEratioNS..........oiuuiiiiiiie ettt e et e e et e e e e anaeeeens 96
A/D Converter Transfer FUNCHON .........oiiiieeeee e 96
F YD I 7] 0 1Y/=T 3 (<o [ I - | - 97
A/D Converted Data to VOIAGE ........ooiiiiiiiiee et 97
TEMPEIALUINE SENSO.......uiiiiiiiiieieeee et e e et e e e e e e e e e e e e et e e e e eeeeeeeeaaaaaaaaaaeaeaesaaaaanannssnssssssnnnnnnnees 97
A/D Conversion Programming EXamPIE ........ccccuiiiiiiiiiiieic e 98
Body Fat Measurement Function ..........cccccciiiiiinninn e 99
SINE WaVE GENEIALOT ... . .eiiiiiiiiiiee ettt e e e et e e e e sttt e e e e e s st et e e e e e e saeeeeaeeannseeaeeans 99
Body Fat Measurement REGISTErS.........couiiiiiiiiiiiiie e 102
OperatioNal AMPIIIEr ... ...ueiee et e e e e e e e e e e e e e e e e raeeas 103
Serial Peripheral Interface — SPI.........co s 104
SPI INterface OPEratioN.........c..oii ittt et e e e e nnneas 104
ST I =T 1] (=TSR 105
ST S 07T 4T 10T o= o] o TSR 108
SPI BUS ENADIE/DISADIE ...t 110
SPI OPEIALION. ...ttt 110
o] g I 11 (=Tex 11 o ISR 111
UART INt@ITACEe ...t e e e e r e e e e e e e e s e e e e e s neennnennnnnnes 112
UART EXEEINGI PINS ...ttt ettt e e e ettt e e e e st e e e e e e e e e e e e nnnseeeaeeaan 112
UART Data Transfer SChEME.........ocuiiiii ettt e e e e e e eaa e 113
UART Status and Control REGISTEIS. .......coiiuriiiie et 113
Baud Rate GENEIALOr.......cciiiiieeiiie ettt ettt et e et e e e et e e e nee e e nneeas 118
UART Setup @and CONLrOl...........ooiiiiiiiiiie et e e e e e snraea e e 119

Rev. 1.00 4 May 24, 2019



BH67F2662 #
Body Fat Measurement MCU HOLTEK

L8N B N =10 S 011 (= PSR 120
UART RECEIVET ...ttt ettt ettt e ettt e e et e e e e et ee e e e 121
Managing RECEIVET EFTOIS ........oiiiiiiiiiie ettt e e e et ee e e 123
UART INtEITUPE STTUCKUIE.......eeeiiiceeee et e e ea e 124
UART Power DOWn and WakKe-UpP ........uururiieieiiiiieieee e et e e e e e e e e e e e e e e e e e e s e e e nnnnnnes 125
Low Voltage Detector — LVD ........ccciiiiiimiiimmimmsisssssssssssssssss s sss s ssssssssssssees 126
LVD REGISTEN ...ttt ettt 126
(I D @] o =T 1= 1o DO STPUP PP RPPRRO 127
0 0 N 4 1 - PP PRTRRRRRPRRN 128
[OT D = = 1Y =T 4o To T PSPPSR 128
07 I @1 o Tor (s o 10 o7 F PSR PPRR 129
(OB S =To | 1] (= OSSP OPRPRPN 129
LCD Voltage Source and BiaSiNg........ccciuiieiiiiieiiiie e 130
LCD Charge PUMID ...ttt ettt ettt e et e et e e e e e e emnee e e ene e e e anteeeeneeeennnees 131
[0 T ] = | (U1 131
LCD DriVEr OULPUL.......eiiiie ettt e e e et e e e e et e e e e e enaa e e e e e e eaaraeeaeeans 132
Programming ConSiderations...........ueiiiii ittt e e 137
LT =Y o T =PRI 138
INEEITUPT REGISTEIS . ...ttt e e e et e e e e e nnae e e e e e ennees 138
INEEITUPT OPEIALION ...ttt e e e ettt e e e e et e e e e e e nnnaeeaeeeannees 142
EXTErNal INTEITUPES ...ttt e e et e e e e e e e e e e e nnnreeeaeeean 143
AID CoNVETtEr INTEITUPDT ... ettt et e et s e e e snbeeeanee 144
Serial Peripheral Interface INTErrupt .........oooieiiiiiii e 144
UART INTEITUPT .ot e e e e e e e e e e ettt e e e e e e e eaaaaaaeeeeeeeeaaanannes 144
TimMeE BaSE INTEITUPDLS ...ttt ettt et e e e e e e e e e e e aeee e e e e s e nnnnnnnnnsnnnnnanes 144
MUIti-FUNCHON INEEITUPES. ... e e e 146
EEPROM INTEITUDL ...ttt ettt e et e e e et e e e e e e e e e e e nanreeaaeean 146
LY [0 =Y 4 U o PSP 146
B LR =T A (U o) PP PO TR SPUOPPOUPPNE 147
Interrupt Wake-up FUNCHON .........oiiiiii e 147
Programming CONSIAEratioNS..........oouiiiiiiie it 147
WY o] o] [T e= 1 T o T O 1 2 1 11 £~ 148
INSErUCtioN Set....... oo n e nnrnnne 149
1] (oo 0oz 1) o SRR 149
INSTFUCHION THMUNG ..t e et ettt e e e et e e e e e e e e e e e nnnnes 149
Moving and Transferning Data...........cccooiiei i 149
Arithmetic OPEratioNS..........oiiiiiiiiii e e e e e e e e e e e e e e aareee s 149
Logical and Rotate OPeration ...........ccooiiieeeiiiieiiie et aee e e e nneeas 150
Branches and Control TranSfer ........ ..o 150
Bit OPEIAtiONS ..ot 150
Table Read OPEratioNS ........cooiiiiiiiiiiiiie ettt 150
Other OPEIAtIONS.......eeiieiii ettt et e et e et 150

Rev. 1.00 5 May 24, 2019



# BH67F2662
HOLTEK

Body Fat Measurement MCU

Instruction Set Summary

................................................................................. 151
B E=1 o] (3 0o g 1VZ=T0 1o ] o 1RSSR 151
Extended INStrUCHION SEt.........ooeeiiiiiee et eeaas 153

Instruction Definition......ccccciiiiiiiici 155
Extended INStruction DEfiNitioN ...........coooiiiiiiiieee e e 164

Package Information ..o 171
48-pin LQFP (7Tmmx7mm) Outline DIMENSIONS ........coiiiiiiiiiieiiiie e 172

Rev. 1.00 6 May 24, 2019



BH67F2662 #
Body Fat Measurement MCU HOLTEK

Features

CPU Features

Operating voltage

¢ fsys=8MHz: 2.2V~5.5V

Up to 0.5us instruction cycle with 8MHz system clock at Vpp=5V
Power down and wake-up functions to reduce power consumption

Oscillators
+ Internal High Speed S8MHz RC — HIRC
+ Internal Low Speed 32kHz RC — LIRC

Fully integrated internal oscillators require no external components
Multi-mode operation: FAST, SLOW, IDLE and SLEEP

All instructions executed in 1~3 instruction cycles

Table read instructions

115 powerful instructions

8-level subroutine nesting

Bit manipulation instruction

Peripheral Features

Flash Program Memory: 16Kx16
RAM Data Memory: 512x8

True EEPROM Memory: 648
Watchdog Timer function

Up to 12 bidirectional I/O lines

2 differential or 4 single-end channels 24-bit resolution Delta Sigma A/D converter
LCD Diriver function

+ SEGsxCOMs: 16x4 or 14x6

+ Duty type: 1/4 duty or 1/6 duty

+ Bias level: 1/3 bias

+ Bias type: R type

+ Waveform type: type A or type B
Two pin-shared external interrupts

Multiple Timer Modules for time measure, input capture, compare match output, PWM output or
single pulse output function

Fully-duplex Universal Asynchronous Receiver and Transmitter Interface — UART
Single Serial Peripheral Interface — SPI

Dual Time Base functions for generation of fixed time interrupt signals

Body Fat Measurement Circuit

Low Voltage Reset function — LVR

Low Voltage Detect function — LVD

Package type: 48-pin LQFP

Rev. 1.00
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General Description

This device is specifically designed for four-electrode AC Body Fat Scale applications. Measuring
body fat uses a technique whereby an AC current flowing through the human body is measured and
then used to calculate a body fat value. The specialised circuits to do this are a weight measurement
circuit and a fat measurement circuit. The weight measurement circuit uses an external load cell to
output a signal, which after amplification by an operational amplifier, and then conversion using an
A/D converter, reads the corresponding value as the calculated weight. The fat measurement circuit
uses an AC signal via an electrode slice to flow through human body. After amplification by an
internal operational amplifier, and then conversion by an A/D converter, the measured value is one
representing body impedance, which is used to calculate the corresponding body fat value.

This device is Flash Memory I/O type 8-bit high performance RISC architecture microcontroller
which includes a multi-channel 24-bit Delta Sigma A/D converter, designed for applications that
interface directly to analog signals and which require a low noise and high accuracy analog-to-
digital converter. Offering users the convenience of Flash Memory multi-programming features, the
device also includes a wide range of functions and features. Other memory includes an area of Data
Memory as well as an area of true EEPROM memory for storage of non-volatile data such as serial
numbers, calibration data etc.

Analog features include a multi-channel 24-bit Delta Sigma A/D converter and other circuitry
specifically designed for Body Fat Scale applications. Extremely flexible Timer Modules provides
timing, pulse generation and PWM generation functions. Communication with the outside world is
provided by including fully integrated SPI and UART interface functions, two popular interfaces
which provide designers with a means of easy communication with external peripheral hardware.
Protective features such as an internal Watchdog Timer, Low Voltage Reset and Low Voltage
Detector coupled with excellent noise immunity and ESD protection ensure that reliable operation is
maintained in hostile electrical environments.

A full choice of internal low and high oscillators functions are provided including two fully
integrated system oscillators which require no external components for their implementation. The
ability to operate and switch dynamically between a range of operating modes using different
clock sources gives users the ability to optimise microcontroller operation and minimise power
consumption.

The inclusion of flexible I/O programming features, Time Base functions, LCD driver along with

many other features ensure that only a minimum of external components is required for application
implementation, resulting in reduced component costs and reductions in circuit board areas.

Rev. 1.00

8 May 24, 2019
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Note: 1. If the pin-shared pin functions have multiple outputs, the desired pin-shared function is determined by the

corresponding software control bits.

2. The OCDSDA and OCDSCK pins are supplied as the OCDS dedicated pins and as such only available
for the BH67V2662 device which is the OCDS EV chip for the BH67F2662 device.
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Pin Description

The function of each pin is listed in the following table, however the details behind how each pin is
configured is contained in other sections of the datasheet.

Pin Name Function | OPT T oIT Description
PAPU General purpose I/0. Register enabled pull-up and
PAO PAWU ST | CMOS wake-up
PASO
PAO/STCK/AN2/ STCK | PASO | ST — | STM Clock input
el AN2 PASO AN — A/D Converter external input
OCDSDA — ST | CMOS |OCDS address/data pin, for EV chip only
ICPDA — ST | CMOS |ICP address/data
PAPU .
PA1 PAWU sT | cmos General purpose I/0. Register enabled pull-up and
PA wake-up
PA1/STP/TX S0
STP PASO — CMOS |STM output
X PASO — CMOS |UART serial data output
PAPU .
PA2 PAWU sT | cmos General purpose I/0. Register enabled pull-up and
PASO wake-up
Z’?;Zéiﬁflff\oﬁf& STPI PASO | ST —  |STM capture intput
AN3 PASO AN — A/D Converter external input
OCDSCK — ST | CMOS |OCDS clock pin, for EV chip only
ICPCK — ST — ICP clock
PAPU General purpose I/0. Register enabled pull-up and
PA3 F;QWU ST | CMOS wake-up
PA3/STPB/RX S0
STPB PASO — CMOS |STM inverting output
RX PASO ST — UART serial data input
PAPU .
PA4 PAWU sT | cMos General purpose I/O. Register enabled pull-up and
PA4/SPISDI PAS1 wake-up
SPISDI PAS1 ST — | SPI Serial data input
PAPU .
PA5 PAWU sT | cmos General purpose I/O. Register enabled pull-up and
PA5/SPISCK wake-up
PAS1
SPISCK | PAS1 ST | CMOS |SPI Serial clock
PAPU .
PAG PAWU sT | cMmos General purpose I/0. Register enabled pull-up and
PAB/SPISCS PAS1 wake-up
SPISCS | PAS1 ST | CMOS |SPI slave select pin
PAPU .
PA7 PAWU sT | cmos General purpose I/0. Register enabled pull-up and
PAS1 wake-up
PA7/INT1/LVDIN PAS1
INT1 INTEG ST — External interrupt 1 input
INTCO
LVDIN PAS1 AN — LVD input
PBO/CTCK PBO PBPU ST | CMOS |General purpose I/0O. Register enabled pull-up
CTCK — ST — CTM Clock input
PBPU .
PB1/CTPB PB1 PBS ST | CMOS |General purpose I/0O. Register enabled pull-up
CTPB PBS — CMOS |CTM inverting output

Rev. 1.00 10 May 24, 2019
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Pin Name Function | OPT T oIT Description
PB2 P|EBPSU ST | CMOS |General purpose I/0O. Register enabled pull-up
PBO
PB2/INTO/CTP INTO INTEG ST — External interrupt 0 input
INTCO
CTP PBS — CMOS |CTM output
pe3 | TBPY | ST | cMOS |General purpose I/0. Register enabled pull-up
PB3/SPISDO PBS
SPISDO PBS — CMOS | SPI serial data output
PLCD PLCD — PWR AN LCD power supply
COMO0O~COM3 %Ool\l/\I/?; — — COM |LCD Common output
COM4 COMS — COM |LCD Common output
COM4/SEGO
SEGO COMS — SEG |LCD Segment output
COM5 COMS — COM |LCD Common output
COMS5/SEGH1
SEGH1 COMS — SEG |LCD Segment output
SEG2~SEG15 253?; — — SEG |LCD Segment output
— — AN LDO output
VOREG "
VOREG/VREFP — AN — Positive power supply for ADC and PGA
VREFP — AN — ADC external positive reference input
AVSS — PWR — Negative power supply for ADC and PGA
AVSS/VREFN - -
VREFN — AN — ADC external negative reference input
ANO~AN1 ANO~AN1 — AN — A/D Converter external input
MOD10ON MOD10ON — — AN | Demodulator negative output
MOD10P MOD10P — — AN Demodulator positive output
FVR FVR — AN AN Right foot channel 1
FIR FIR — AN AN Right foot channel 2
RF2 RF2 — AN AN Reference 2 impedance channel
RF1 RF1 — AN AN Reference 1 impedance channel
FIL FIL — AN AN Left foot channel 2
FVL FVL — AN AN Left foot channel 1
SIN SIN — — AN  |Sine wave output
VDD/VIN VDD — PWR — Positi.ve power supply
VIN — PWR — LDO input
VSS VSS — PWR — Negative power supply
Legend: I/T: Input type; O/T: Output type;
OPT: Optional by register option; PWR: Power;
ST: Schmitt Trigger input; CMOS: CMOS output;
AN: Analog signal; SEG: LCD SEG output;

COM: LCD COM output.

Rev. 1.00 1 May 24, 2019
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Absolute Maximum Ratings

SUPPLY VOILAZE ..ottt s e e s etasseeneens Vss-0.3V to 6.0V
INPUE VOIEAZE ...ttt Vss-0.3V to Vpp+0.3V
StOrage TEMPEIATULE. .....c.vervirtiiiiiieiieiieetete ettt ettt be b -50°C to 125°C
Operating Temperature -40°C to 85°C
TOH TOAL ... -80mA
TOL TOLAL ..ttt b e a ettt et e b besbeese e st e st enteneenaens 80mA
Total POWET DISSIPALION ....cuviuiiiieiiititiiteeteett ettt ettt et sbe st eseeneens 500mW

Note: These are stress ratings only. Stresses exceeding the range specified under “Absolute
Maximum Ratings” may cause substantial damage to the device. Functional operation of the
device at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.

D.C. Characteristics

For data in the following tables, note that factors such as oscillator type, operating voltage, operating
frequency, pin load conditions, temperature and program instruction type, etc., can all exert an
influence on the measured values.

Operating Voltage Characteristics

Ta=-40°C~85°C

Symbol Parameter Test Conditions Min. Typ. Max. Unit
v, Operating Voltage — HIRC fsys=fuirc=8MHz 22 — 5.5 \Y
o Operating Voltage — LIRC fovs=furc=32kHz 22 | — | 55 v

Standby Current Characteristics

Ta=25°C, unless otherwise specified

Test Conditions . Max. .
Symbol Standby Mode o EE—— Min. Typ. | Max. @85°C Unit
2.2V — 0.2 0.6 2.7
3V |WDT off — 0.2 0.8 2.7 PA
SLEEP Mode oV — | 05 | 10 | 39
2.2V — 1.2 24 3.0
3V |WDTon — 1.5 3.0 3.7 MA
5V — 3 5 6
Iste 2.2V — 2.4 4.0 4.6
IDLEO Mode — LIRC 3V |fsus On — 3.0 5.0 5.7 pA
5V — 5 10 1
2.2V — 288 400 480
IDLE1 Mode — HIRC 3V |fsus on, fsys=8MHz — 360 500 600 PA
5V — 600 800 960

Note: When using the characteristic table data, the following notes should be taken into consideration:

1. Any digital inputs are setup in a non-floating condition.

2. All measurements are taken under conditions of no load and with all peripherals in an off state.

3. There are no DC current paths.
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4. All Standby Current values are taken after a HALT instruction execution thus stopping all instruction
execution.

Operating Current Characteristics
Ta=25°C, unless otherwise specified

Test Conditions
Symbol Operating Mode Min. Typ. Max. Unit
Voo Conditions
2.2V — 8 16
SLOW Mode - LIRC 3V | fsys=32kHz — 10 20 uA
5V — 30 50
loo
2.2V — 0.6 1.0
FAST Mode — HIRC 3V |fsys=8MHz — 0.8 1.2 mA
5V — 1.6 2.4

Note: When using the characteristic table data, the following notes should be taken into consideration:
1. Any digital inputs are setup in a non-floating condition.
2. All measurements are taken under conditions of no load and with all peripherals in an off state.
3. There are no DC current paths.

4. All Operating Current values are measured using a continuous NOP instruction program loop.

A.C. Characteristics
For data in the following tables, note that factors such as oscillator type, operating voltage, operating
frequency and temperature etc., can all exert an influence on the measured values.
High Speed Internal Oscillator — HIRC - Frequency Accuracy

During the program writing operation the writer will trim the HIRC oscillator at a user selected
HIRC frequency and user selected voltage of either 3V or 5V.

Test Conditions
Symbol Parameter Min Typ Max | Unit
Voo Temp.
25°C -1% 8 +1%
3V/5V " S
8MHz Writer Trimmed HIRC -40°C~85°C -2% 8 +2%
frire MHz
Frequency 25°C -2.5% 8 +2.5%
2.2V~5.5V
-40°C~85°C -3% 8 +3%

Note: 1. The 3V/5V values for Vpp are provided as these are the two selectable fixed voltages at which the HIRC
frequency is trimmed by the writer.

2. The row below the 3V/5V trim voltage row is provided to show the values for the full Vpp range operating
voltage. It is recommended that the trim voltage is fixed at 3V for application voltage ranges from 2.2V
to 3.6V and fixed at 5V for application voltage ranges from 3.3V to 5.5V.

Low Speed Internal Oscillator Characteristics — LIRC

Test Conditions
Symbol Parameter Min. Typ. | Max. Unit
Voo Temp.
fLire LIRC Frequency 2.2V~5.5V |-40°C~85°C -10% 32 +10% | kHz
tstarT LIRC Start Up Time — -40°C~85°C — — 100 us
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Operating Frequency Characteristic Curves

System Operating Frequency

A

8MHz —f -~~~

2.2v 5.5V
Operating Voltage

System Start Up Time Characteristics
Ta=-40°C~85°C

Test Conditions

Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions
System Start-up Time — | fsvs=fu~f/64, fu=fuirc — 16 — | thire
Wake-up from Condition where fsvs is Off | — | fgys=fsus=fLirc — 2 — | ture
System Start-up Time — | fevs=fu~fn/64, fu=Fuirc — 2 — th
tsst Wake-up from Condition where fsys is On | — | fsys=fsus=fLrc — 2 — | teus
System Speed Switch Time
FAST to SLOW Mode or — | furc switches from off - on | — 16 — | thire
SLOW to FAST Mode
System Reset Delay Time
Reset Source from Power-on Reset or — |RRpor=5V/ms
LVR Hardware Reset 42 48 54 ms
trsTD System Reset Delay Time

LVRC/WDTC/RSTC Software Reset

System Reset Delay Time
Reset Source from WDT Overflow

tsreser | Minimum Software Reset Width to Reset — — 45 90 | 120 | s

— — 14 16 18 ms

Note: 1. For the System Start-up time values, whether fsys is on or off depends upon the mode type and the chosen
fsys system oscillator. Details are provided in the System Operating Modes section.

2. The time units, shown by the symbols turc etc. are the inverse of the corresponding frequency values as
provided in the frequency tables. For example tmrc=1/fure, tsys=1/fsys ete.

3. If the LIRC is used as the system clock and if it is off when in the SLEEP Mode, then an additional LIRC
start up time, tstart, as provided in the LIRC frequency table, must be added to the tssr time in the table
above.

4. The System Speed Switch Time is effectively the time taken for the newly activated oscillator to start up.
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Input/Output Characteristics

Ta=-40°C~85°C

Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions
5V — 0 — 1.5
Vie Input Low Voltage for I/O Ports \Y
_ — 0 — 10.2Vop
. 5V — 3.5 — 5.0
Vin Input High Voltage for I/O Ports \%
— — 0.8Vop| — Voo
. ) 3V 16 32 —
lou Sink Current for 1/0O Pins Vor=0.1Vop mA
5V 32 65 —
[ Source Current for /O Pi V. V=09V, 4 A A
urce curren T ms =U. m
OH O € () 5V OH DD -8 -16 _
. . 3V — 20 60 100
Ren Pull-high Resistance for I/O Ports®ete) kQ
5V — 10 30 50
ILeak Input Leakage Current 5V | Vin=Vop or Vin=Vss — — +1 MA
t CTCK and STCK Input Pin Minimum Pulse | _ 0.3 o .
TeK Width : Hs
trei STPI Input Pin Minimum Pulse Width — — 0.3 — — s
tint External Interrupt Minimum Pulse Width — — 10 — — Us

Note: The Ren internal pull-high resistance value is calculated by connecting to ground and enabling the input pin
with a pull-high resistor and then measuring pin current at the specified supply voltage level. Dividing the
voltage by this measured current provides the Reu value.

Memory Characteristics

Ta=-40°C~85°C, unless otherwise specified

Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions

Verw Voo for Read / Write — — Voomin| — |Voomax| V
Flash Program / Data EEPROM Memory
Erase / Write Cycle Time — Flash Program

toew Memory

Write Cycle Time — Data EEPROM Memory — — — 4 6 ms
Ioopam Programming / Erase Current on Voo — — — — 5.0 mA
Ep Cell Endurance — — 100K | — — | EIW
treto ROM Data Retention Time — |Ta=25°C — 40 — | Year
RAM Data Memory
Vor | RAM Data Retention Voltage | — |Devicein SLEEPMode| 10 [ — [ — [ Vv
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LVR/LVD Electrical Characteristics

Ta=-40°C~85°C

Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions
— |LVR enable, voltage select 2.1V 21
— |LVR enable, voltage select 2.55V 2.55
Vivr Low Voltage Reset Voltage -5% %% | V
— |LVR enable, voltage select 3.15V 3.15
— |LVR enable, voltage select 3.8V 3.8
— |LVD enable, voltage select 1.04V | -10% | 1.04 |+10%
— | LVD enable, voltage select 2.2V 2.2
— | LVD enable, voltage select 2.4V 24
. — | LVD enable, voltage select 2.7V 2.7
Vo Low Voltage Detection Voltage \Y
— | LVD enable, voltage select 3.0V | -5% | 3.0 | +5%
— | LVD enable, voltage select 3.3V 3.3
— | LVD enable, voltage select 3.6V 3.6
— | LVD enable, voltage select 4.0V 4.0
3V |LVD enable, LVR enable, — | — |18 A
5v | VBGEN=0 — 120 [ 25 | ¥
lvrivose | Operating Current
3V |LVD enable, LVR enable, — | — | 150 uA
5v | VBGEN=1 — | 180 | 200
) For LVR enable, VBGEN=0,
tivos LVDO Stable Time — | LVD off - on — — 15 us
tm Minimum Low Voltage Width to . . 120 | 240 | 480 us
Reset
to Minimum Low Voltage Width to . . 60 120 | 240 us
Interrupt
lvr Additional Current for LVR Enable — | LVD disable, VBGEN=0 — — 24 HA

24-bit Delta Sigma A/D Converter Electrical Characteristics

Voo=Vin, Ta=25°C, unless otherwise specified
LDO Test conditions: MCU enters SLEEP mode, other functions disabled

Test Conditions

Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions

Vin LDO Input Voltage — — 2.6 — 5.5 \%

. LDOVS[1:0]=00B,

la LDO Quiescent Current — |Vi=3.6V. No load — 400 520 MA

__ | LDOVS[1:0]=00B, 24
Vin=3.6V, lLoan=0.1mA .

__ |LDOVS[1:0]=01B, 26

V. LDO Output Volt Vi=3.6V; Low=0.1mA 5% +5% |V
utput Voltage .
ouT 1oo p 9 LDOVS[1:0]=10B, ’ ’

Vin=3.6V, lLoao=0.1TmA
LDOVS[1:0]=11B,
Vin=3.6V, lLoap=0.1mA
LDOVS[1:0]=00B,
AVioap LDO Load Regulation® —  |Vin=Vout_1po+0.2V, — 0.105 | 0.210
OmMAS<ILoa<10mA

%/
mA
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Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions
LDOVS[1:0]=00B,
— |Vin=38.6V, lLoap=10mA, — — 220 mV
AVout 100=2%
LDOVS[1:0]=01B,
—  |Vin=38.6V, lLoao=10mA, — — 200 mV
AVout 100=2%
V LDO Dropout Voltage® =
PROP_L0O P 9 LDOVS[1:0]=10B,
—  |Vin=3.6V, lLoap=10mA, — — 180 mV
AVout 10o=2%
LDOVSJ[1:0]=11B,
—_ V|N=3.6V, |LOAD=10mA, — — 160 mV
AVout 10o=2%
Ta=-40°C~85°C,
TCroo LDO Temperature Coefficient — |LDOVS[1:0]=00B, — — 200 |ppm/°C
Vin=3.6V, lLoao=100uA
LDOVS[1:0]=00B,
— |2.6VsVins5.5V, — — 0.7 %IV
lLoap=100pA
AV LDO Line Regulation
HNEPO g LDOVS[1:0]=00B,
— |2.6V<Vin<3.6V, — — 0.2 %IV
lLoap=100pA
ADC & ADC Internal Reference Voltage (Delta Sigma A/D Converter)
V. Supply Voltage for ADC and PGA | -DOEN=0 24 | — |33 |V
u oltage for an
onEe pply Volag — |LDOEN=1 24 | — | 33 v
Additional Current for ADC
laoe Enable — — — | 400 | 550 | pA
MCU enters SLEEP mode,
lapsTs Standby Current — |no load — — 1 pA
Nr Resolution — — — — 24 Bit
. . Vorec=3.3V, Vrer=1.25V,
INL Integral Nonlinearity | ASI=+450mV, PGA gain=1 — +50 | ¥200 | ppm
. . PGA gain=128 .
NFB Noise Free Bits — |Data rate=10Hz — 15.4 — Bit
. . PGA gain=128 .
ENOB Effective Number of Bits — |Data rate=10Hz — 18.1 — Bit
fapck ADC Clock Frequency — — 40.0 | 409.6 | 440.0 | kHz
fucLk=4MHz,
— | FLMS[2:0]=0008 S e B
fapo ADC Output Data Rate
| fuck=4MHz, 10 . 1302 Hz
FLMSI[2:0]=010B
VRerp — \_{_'BE? — Vorec \
External Reference Input Voltage B VRrerp
VRerN — 0 — 08 \Y
VRer — | Vrer=(Vrerr—Vrern)*VREFGN | 0.80 — 1.75 \Y
PGA
Vem rea | Common Mode Voltage Range —_ — 0.40 — \_/(;)ZE; \%
AD Differential Input Voltage Range | — | Gain=PGAGNxADGN Veer || Ve |y,
/Gain /Gain

Rev. 1.00 17 May 24, 2019



# BH67F2662
HOLTEK Body Fat Measurement MCU

Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions

Temperature Sensor

Temperature Sensor e ANC_aEo o
TCrs Temperature Coefficient — |Ta=-40"C~85°C - 175 — | e

Note: 1. Load regulation is measured at a constant junction temperature, using pulse testing with a low ON time
and is guaranteed up to the maximum power dissipation. Power dissipation is determined by the input/
output differential voltage and the output current. Guaranteed maximum power dissipation will not be
available over the full input/output range. The maximum allowable power dissipation at any ambient
temperature is Po=(Timax)-Ta)/0sa.

2. Dropout voltage is defined as the input voltage minus the output voltage that produces a 2% change in the
output voltage from the value at appointed Vix.

Effective Number of Bits (ENOB)
Vorec=2.4V, Vrer=1.2V, faock=133kHz

Data Rate PGA Gain

(SPS) 1 2 4 8 16 32 64 128
4 19.7 19.8 19.6 19.7 19.7 19.6 19.2 18.6

8 19.4 19.3 19.3 19.3 19.3 19.1 18.7 18.1
16 19.0 18.8 18.7 18.9 18.8 18.6 18.2 17.5
33 18.4 18.3 18.3 18.3 18.3 18.1 17.7 17.0
65 18.1 17.9 18.0 17.9 17.9 17.6 17.2 16.5
130 17.6 17.4 17.4 17.4 17.3 17.1 16.6 15.9
260 15.8 15.8 15.9 15.8 15.9 15.9 15.8 15.3
521 14.1 14.0 14.0 14.1 14.1 14.0 14.1 14.4

Vorec=2.4V, Vrer=1.2V, fanck=333kHz
Data Rate PGA Gain

(SPS) 1 2 4 8 16 32 64 128
10 19.4 18.8 18.7 18.8 18.8 18.7 18.9 18.1
20 19.0 18.3 18.3 18.3 18.3 18.2 17.9 17.3
41 18.5 17.8 17.8 17.8 17.9 17.7 17.4 16.8
81 18.2 18.2 18.1 18.2 18.1 17.8 17.2 16.4
163 17.9 17.8 17.8 17.8 17.6 17.3 16.7 15.9
326 17.4 17.2 17.2 17.2 17.1 16.8 16.2 15.4
651 16.2 16.1 16.1 16.1 16.1 15.9 15.5 14.8
1302 14.5 145 14.5 14.4 145 14.5 14.3 14.0
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LCD Electrical Characteristics

Ta=25°C
Test Conditions . .
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions
. Power supply from PLCD pin,
Vin LCD Operating Voltage — LCDPR=0 3.0 — 5.5 \%
No load, Va=VpLcp=Vop,
LCDPR=0, LCDIS[1:0]=00b | 25.0 | 37.5
No load, Va=VeLco=Vop, o 50 75
| Additional Current for LCD 5V LCDPR=0, LCDIS[1:0]=01b A
Lep Enable(R type), LCD Clock=4kHz No load, Va=VeLco=Voo, 100 | 150 H
LCDPR=0, LCDIS[1:0]=10b |
No load, Va=VpLco=Vob,
LCDPR=0, LCDIS[1:0]=11b | 200 | 300
I LCD COM and SEG Sink Cl t v Vor=0.1V, 210 | 420 | — A
an ink Curren =0.
LCDOL 5V oL DD 350 700 — M
LCD COM and SEG Source 3V _ -80 | -160 | —
ILcoon Current 5V Von=0.9Vop 180 | -360 | — MA
” LCDIS[1:0]=11b,
2.2V~8.5V/| cDPR=1, CPVS[1:0]=00b 33
” LCDIS[1:0]=11b,
22V~5.5V LCDPR=1, CPVS[1:0]=01b 3.0
Vico PLCD Comes from Charge Pump -10% +10%| V
2 2V~5 5V LCDIS[1:0]=11b, 27
' " |LCDPR=1, CPVS[1:0]=10b ’
” LCDIS[1:0]=11b,
27V~5.5V || cDPR=1, CPVS[1:0}=11b 45
Power-on Reset Characteristics
Ta=-40°C~85°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Vop Conditions
Vror Voo Start Voltage to Ensure Power-on Reset — — — — 100 mV
RRror | Vob Rising Rate to Ensure Power-on Reset — — 0.035| — — Vims
t Minimum Time for Voo Stays at Veor to Ensure | . 1 . . ms
FOR Power-on Reset
Vop
A
|, tror RRpor
Vror
» Time
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System Architecture

A key factor in the high-performance features of the Holtek range of microcontrollers is attributed to
their internal system architecture. The range of the device take advantage of the usual features found
within RISC microcontrollers providing increased speed of operation and enhanced performance.
The pipelining scheme is implemented in such a way that instruction fetching and instruction
execution are overlapped, hence instructions are effectively executed in one or two cycles for
most of the standard or extended instructions respectively, with the exception of branch or call
instructions which need one more cycle. An 8-bit wide ALU is used in practically all instruction set
operations, which carries out arithmetic operations, logic operations, rotation, increment, decrement,
branch decisions, etc. The internal data path is simplified by moving data through the Accumulator
and the ALU. Certain internal registers are implemented in the Data Memory and can be directly
or indirectly addressed. The simple addressing methods of these registers along with additional
architectural features ensure that a minimum of external components is required to provide a
functional I/O and A/D control system with maximum reliability and flexibility. This makes the
device suitable for low-cost, high-volume production for controller applications.

Clocking and Pipelining

The main system clock, derived from either an HIRC or LIRC oscillator is subdivided into four
internally generated non-overlapping clocks, T1~T4. The Program Counter is incremented at the
beginning of the T1 clock during which time a new instruction is fetched. The remaining T2~T4
clocks carry out the decoding and execution functions. In this way, one T1~T4 clock cycle forms
one instruction cycle. Although the fetching and execution of instructions takes place in consecutive
instruction cycles, the pipelining structure of the microcontroller ensures that instructions are
effectively executed in one instruction cycle. The exception to this are instructions where the
contents of the Program Counter are changed, such as subroutine calls or jumps, in which case the
instruction will take one more instruction cycle to execute.

For instructions involving branches, such as jump or call instructions, two machine cycles are
required to complete instruction execution. An extra cycle is required as the program takes one
cycle to first obtain the actual jump or call address and then another cycle to actually execute the
branch. The requirement for this extra cycle should be taken into account by programmers in timing
sensitive applications.

foys | | | |
(System Clock)

Phase Clock T1 IJ \ lﬂ \ I’ \

|
Phase Clock T2 | / \ / \

[
—

|

X

|

|

| |
| |
| |
Phase Clock T3 | ] \ | |

|
Phase Clock T4 | I \
|
X
|

Program Counter [ PC PC+1 PC+2
|
. Fetch Inst. (PC)
Pipelining
Execute Inst. (PC-1) Fetch Inst. (PC+1)
Execute Inst. (PC) Fetch Inst. (PC+2)
Execute Inst. (PC+1)

System Clocking and Pipelining
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1 MOV A12H] | [_Fetchlinst 1 | Execute Inst. 1

2 CALL DELAY Fetch Inst. 2 | Execute Inst. 2

3 CPL [12H] Fetch Inst. 3 | Flush Pipeline

4 : Fetch Inst. 6 | Execute Inst. 6
5 : Fetch Inst. 7
6 DELAY: NOP

Instruction Fetching

Program Counter

During program execution, the Program Counter is used to keep track of the address of the
next instruction to be executed. It is automatically incremented by one each time an instruction
is executed except for instructions, such as “JMP” or “CALL” that demands a jump to a non-
consecutive Program Memory address. As the device memory capacity is greater than 8K words, the
Program Memory address may be located in a certain program memory bank which is selected by
the program memory bank pointer bit, PBP0. Only the lower 8 bits, known as the Program Counter
Low Register, are directly addressable by the application program.

When executing instructions requiring jumps to non-consecutive addresses such as a jump instruction,
a subroutine call, interrupt or reset, etc., the microcontroller manages program control by loading
the required address into the Program Counter. For conditional skip instructions, once the condition
has been met, the next instruction, which has already been fetched during the present instruction
execution, is discarded and a dummy cycle takes its place while the correct instruction is obtained.

Program Counter

Program Counter High Byte PCL Register
PBPO, PC13~PC8 PCL7~PCLO

Program Counter

The lower byte of the Program Counter, known as the Program Counter Low register or PCL, is
available for program control and is a readable and writeable register. By transferring data directly
into this register, a short program jump can be executed directly. However, as only this low byte
is available for manipulation, the jumps are limited to the present page of memory, that is 256
locations. When such program jumps are executed it should also be noted that a dummy cycle
will be inserted. Manipulating the PCL register may cause program branching, so an extra cycle is
needed to pre-fetch.

Stack

This is a special part of the memory which is used to save the contents of the Program Counter
only. The stack is organized into 8 levels and neither part of the data nor part of the program space,
and is neither readable nor writeable. The activated level is indexed by the Stack Pointer, and is
neither readable nor writeable. At a subroutine call or interrupt acknowledge signal, the contents of
the Program Counter are pushed onto the stack. At the end of a subroutine or an interrupt routine,
signaled by a return instruction, RET or RETI, the Program Counter is restored to its previous value
from the stack. After a device reset, the Stack Pointer will point to the top of the stack.
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Program Counter

Top of Stack | Stack Level 1

Stack Level 2

Stack

Pointer »| Stack Level 3

Program Memory

Bottom of Stack Stack Level 8

If the stack is full and an enabled interrupt takes place, the interrupt request flag will be recorded but
the acknowledge signal will be inhibited. When the Stack Pointer is decremented, by RET or RETI,
the interrupt will be serviced. This feature prevents stack overflow allowing the programmer to use
the structure more easily. However, when the stack is full, a CALL subroutine instruction can still
be executed which will result in a stack overflow. Precautions should be taken to avoid such cases
which might cause unpredictable program branching.

If the stack is overflow, the first Program Counter save in the stack will be lost.

Arithmetic and Logic Unit — ALU

The arithmetic-logic unit or ALU is a critical area of the microcontroller that carries out arithmetic
and logic operations of the instruction set. Connected to the main microcontroller data bus, the ALU
receives related instruction codes and performs the required arithmetic or logical operations after
which the result will be placed in the specified register. As these ALU calculation or operations may
result in carry, borrow or other status changes, the status register will be correspondingly updated to
reflect these changes. The ALU supports the following functions:

* Arithmetic operations:

ADD, ADDM, ADC, ADCM, SUB, SUBM, SBC, SBCM, DAA,

LADD, LADDM, LADC, LADCM, LSUB, LSUBM, LSBC, LSBCM, LDAA
» Logic operations:

AND, OR, XOR, ANDM, ORM, XORM, CPL, CPLA,

LAND, LANDM, LOR, LORM, LXOR, LXORM, LCPL, LCPLA

* Rotation:
RRA, RR, RRCA, RRC, RLA, RL, RLCA, RLC,
LRR, LRRA, LRRCA, LRRC, LRLA, LRL, LRLCA, LRLC

¢ Increment and Decrement:
INCA, INC, DECA, DEC,
LINCA, LINC, LDECA, LDEC
» Branch decision:

IMP, SZ, SZA, SNZ, SIZ, SDZ, SIZA, SDZA, CALL, RET, RETI,
LSNZ, LSZ, LSZA, LSI1Z, LSIZA, LSDZ, LSDZA
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Flash Program Memory

The Program Memory is the location where the user code or program is stored. For the device the
Program Memory is Flash type, which means it can be programmed and re-programmed a large
number of times, allowing the user the convenience of code modification on the same device. By
using the appropriate programming tools, the Flash device offers users the flexibility to conveniently
debug and develop their applications while also offering a means of field programming and updating.

Structure

The Program Memory has a capacity of 16Kx16 bits. The Program Memory is addressed by the
Program Counter and also contains data, table information and interrupt entries. Table data, which
can be setup in any location within the Program Memory, is addressed by a separate table pointer
register.

000CH Initialisation Vector
0004H
A Interrupt Vectors Rz
0028H
n0OH Look-up
Table
nFFH
1FFFH 16 bits
2000H
Az Bank 1 Rz
3FFFH

Program Memory Structure

Special Vectors

Within the Program Memory, certain locations are reserved for the reset and interrupts. The location
0000H is reserved for use by the device reset for program initialisation. After a device reset is
initiated, the program will jump to this location and begin execution.

Look-up Table

Any location within the Program Memory can be defined as a look-up table where programmers can
store fixed data. To use the look-up table, the table pointer must first be setup by placing the address
of the look up data to be retrieved in the table pointer registers, TBLP and TBHP. These registers
define the total address of the look-up table.

After setting up the table pointer, the table data can be retrieved from the Program Memory using the
corresponding table read instruction such as “TABRD [m]” or “TABRDL [m]” respectively when
the memory [m] is located in Sector 0. If the memory [m] is located in other sectors, the data can be
retrieved from the program memory using the corresponding extended table read instruction such as
“LTABRD [m]” or “LTABRDL [m]” respectively. When the instruction is executed, the lower order
table byte from the Program Memory will be transferred to the user defined Data Memory register [m]
as specified in the instruction. The higher order table data byte from the Program Memory will be
transferred to the TBLH special register.
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Program Memory

The accompanying diagram illustrates the addressing data flow of the look-up table.
Data
16 bits

Last Page or
TBHP Register :|
TBLP Register

U U

ssalppy

; User Selected
Register TBLH Register
High Byte Low Byte

Table Program Example

The following example shows how the table pointer and table data is defined and retrieved from the
microcontroller. This example uses raw table data located in the Program Memory which is stored
there using the ORG statement. The value at this ORG statement is “1FO0H” which is lacated in
Program Memory Bank 1 and refers to the start address of the last page within the 16K Program
Memory of the device. The table pointer low byte register is setup here to have an initial value of
“06H”. This will ensure that the first data read from the data table will be at the Program Memory
address “3FO06H” or 6 locations after the start of the last page. Note that the value for the table pointer
is referenced to the specific address pointed by the TBLP and TBHP registers if the “TABRD [m]”
or “LTABRD [m]” instruction is being used. The high byte of the table data which in this case is
equal to zero will be transferred to the TBLH register automatically when the “TABRD [m]” or
“LTABRD [m]” instruction is executed.

Because the TBLH register is a read/write register and can be restored, care should be taken
to ensure its protection if both the main routine and Interrupt Service Routine use table read
instructions. If using the table read instructions, the Interrupt Service Routines may change the
value of the TBLH and subsequently cause errors if used again by the main routine. As a rule it is
recommended that simultancous use of the table read instructions should be avoided. However, in
situations where simultaneous use cannot be avoided, the interrupts should be disabled prior to the
execution of any main routine table-read instructions. Note that all table related instructions require
two instruction cycles to complete their operation.

Table Read Program Example

rombank 1 codel

ds.section ‘data’

tempregl db? ; temporary register #1
tempreg2 db? ; temporary register #2

codel .section ‘code’

mov a,06h ; initialise table pointer - note that this address is referenced
mov tblp,a ; to the last page or the page that tbhp pointed
mov a&,3Fh ; initialise high table pointer
mov tbhp,a
tabrd tempregl ; transfers value in table referenced by table pointer data at
; program memory address “3F06H” transferred to tempregl and TBLH
dec tblp ; reduce value of table pointer by one
tabrd tempreg?2 ; transfers value in table referenced by table pointer data at

; program memory address “3F05H” transferred to tempreg? and TBLH
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; 1n this example the data “1AH” is transferred to tempregl and
; data OFH” to tempreg?

Codel.section ‘code’
org 1F00h ; sets initial address of program memory
dc 00Ah,00Bh,00Ch, 00Dh, 00Eh, 00Fh, 01Ah, 01Bh

In Circuit Programming — ICP

The provision of Flash type Program Memory provides the user with a means of convenient and
easy upgrades and modifications to their programs on the same device.As an additional convenience,
Holtek has provided a means of programming the microcontroller in-circuit using a 4-pin interface.
This provides manufacturers with the possibility of manufacturing their circuit boards complete with
a programmed or un-programmed microcontroller, and then programming or upgrading the program
at a later stage. This enables product manufacturers to easily keep their manufactured products
supplied with the latest program releases without removal and re-insertion of the device.

The Flash MCU to Writer Programming Pin correspondence table is as follows:

Holtek Writer Pins | MCU Programming Pins Pin Description
ICPDA PAO Programming Serial Data/Address
ICPCK PA2 Programming Clock

VDD VDD Power Supply
VSS VSS Ground

The Program Memory can be programmed serially in-circuit using this 4-wire interface. Data
is downloaded and uploaded serially on a single pin with an additional line for the clock.
Two additional lines are required for the power supply. The technical details regarding the in-
circuit programming of the device is beyond the scope of this document and will be supplied in
supplementary literature.

During the programming process, taking control of the ICPDA and ICPCK pins for data and clock
programming purposes. The user must there take care to ensure that no other outputs are connected
to these two pins.

Writer Connector MCU Programming
Signals Pins
writer_vbD | (O VDD
icPoA| O PAO
icrek | O PA2
writer_vss | O vss

To other Circuit

Note: * may be resistor or capacitor. The resistance of * must be greater than 1kQ or the capacitance
of * must be less than 1nF.
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On-Chip Debug Support — OCDS

An EV chip exists for the purposes of device emulation. This EV chip device also provides the “On-
Chip Debug” function to debug the device during development process. The EV chip and the actual
MCU device are almost functional compatible except the “On-Chip Debug” function. Users can
use the EV chip device to emulate the real chip device behavior by connecting the OCDSDA and
OCDSCK pins to the HT-IDE development tools. The OCDSDA pin is the OCDS Data/Address
input/output pin while the OCDSCK pin is the OCDS clock input pin. When users use the EV chip
device for debugging, the corresponding pin functions shared with the OCDSDA and OCDSCK pins
in the real MCU device will have no effect in the EV chip. However, the two OCDS pins which are
pin-shared with the ICP programming pins are still used as the Flash Memory programming pins
for ICP. For more detailed OCDS information, refer to the corresponding document named “Holtek
e-Link for 8-bit MCU OCDS User’s Guide”.

Holtek e-Link Pins | EV Chip Pins Pin Description
OCDSDA OCDSDA On-Chip Debug Support Data/Address input/output
OCDSCK OCDSCK On-Chip Debug Support Clock input
VDD VDD Power Supply
VSS VSS Ground
Data Memory

The Data Memory is a volatile area of 8-bit wide RAM internal memory and is the location where
temporary information is stored.

Categorized into two types, the first of these is an area of RAM where special function registers are
located. These registers have fixed locations and are necessary for correct operation of the device.
Many of these registers can be read from and written to directly under program control, however,
some remain protected from user manipulation. The second area of Data Memory is reserved for
general purpose use. All locations within this area are read and write accessible under program
control.

The other area of the Data Memory reserved for the Body Fat Sine Pattern function. The addresses
of the Sine Pattern Memory area overlop those in the Special Purpose Data Memory area.

There is another area reserved for the LCD Memory. This special area of Data Memory is mapped
directly to the LCD display so data written into this memory area will directly affect the displayed
data.

Structure

The Data Memory is subdivided into several sectors.The Special Purpose Data Memory registers
are accessible in Sector 0, with the exception of the EEC register at address 40H, which is only
accessible in Sector 1. Switching between the different Data Memory sectors is achieved by setting
the Memory Pointers to the correct value. The start address of the Data Memory for the device is the
address 00H.

Special Purpose Body Fat Sine Pattern LCD General Purpose
Data Memory Data Memory Data Memory Data Memory
Located Sectors | Capacity | Sector: Address | Capacity | Sector: Address | Capacity | Sector: Address
0: 80H~FFH
A A 1: 80H~FFH
0,1 64x8 3: 00H~3FH 16%8 4: 00H~0FH 512x8 2. 80H~FFH
3: 80H~FFH
Data Memory Summary
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00H[~ LCD Display
Data Memory

(00H~0FH in Sector 4)

A\k ¥ Body Fat Sine Pattern
< Date Memory
(00H~3FH in Sector 3 )

EEC (40H in Sector 1)

Special Purpose
Data Memory

7FH

80H (",
General Purpose
Data Memory

FFH Sector 0

- Sector 1
A Sector 2
] Sector 3

Data Memory Structure

Data Memory Addressing

For the device that supports the extended instructions, there is no Bank Pointer for Data Memory.
The Bank Pointer, PBP, is only available for the Program Memory. For Data Memory the desired
Sector is pointed by the MP1H or MP2H register and the certain Data Memory address in the
selected sector is specified by the MP1L or MP2L register when using indirect addressing access.

Direct Addressing can be used in all sectors using the extended instructions which can address all
available data memory space. For the accessed data memory which is located in any data memory
sectors except sector 0, the extended instructions can be used to access the data memory instead
of using the indirect addressing access. The main difference between standard instructions and
extended instructions is that the data memory address “m” in the extended instructions has 11 valid
bits for this device, the high byte indicates a sector and the low byte indicates a specific address.

General Purpose Data Memory

All microcontroller programs require an area of read/write memory where temporary data can be
stored and retrieved for use later. It is this area of RAM memory that is known as General Purpose
Data Memory. This area of Data Memory is fully accessible by the user programing for both reading
and writing operations. By using the bit operation instructions individual bits can be set or reset
under program control giving the user a large range of flexibility for bit manipulation in the Data
Memory.

Special Purpose Data Memory

This area of Data Memory is where registers, necessary for the correct operation of the
microcontroller, are stored. Most of the registers are both readable and writeable but some are
protected and are readable only, the details of which are located under the relevant Special Function
Register section. Note that for locations that are unused, any read instruction to these addresses will
return the value “00H”.
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00H
01H
02H
03H
04H
05H
06H
07H
08H
09H
OAH
0BH
OCH
ODH
OEH
OFH
10H
11H
12H
13H
14H
15H
16H
17H
18H
19H
1AH
1BH
1CH
1DH
1EH
1FH
20H
21H
22H
23H
24H
25H
26H
27H
28H
29H
2AH
2BH
2CH
2DH
2EH
2FH
30H
31H
32H
33H
34H
35H
36H
37H
38H
39H
3AH
3BH
3CH
3DH
3EH
3FH

Sector 0

Sector 1

IARO

MPO

IAR1

MP1L

MP1H

ACC

PCL

TBLP

TBLH

TBHP

STATUS

PBP

IAR2

MP2L

MP2H

RSTFC

ScC

HIRCC

PA

PAC

PAPU

PAWU

RSTC

LVRC

LVDC

MFI0

MFI1

MFI2

WDTC

INTEG

INTCO

INTC1

INTC2

PB

PBC

PBPU

PSCR

TB0C

TB1C

USR

UCR1

UCR2

TXR RXR

BRG

SPICO

SPIC1

SPID

/. Unused, read as 00H

40H
41H
42H
43H
44H
45H
46H
47H
48H
49H
4AH
4BH
4CH
4DH
4EH
4FH
50H
51H
52H
53H
54H
55H
56H
57H
58H
59H
5AH
5BH
5CH
5DH
5EH
5FH
60H
61H
62H
63H
64H
65H
66H
67H
68H
69H
6AH
6BH
6CH
6DH
6EH
6FH
70H
71H
72H
73H
74H
75H
76H
77H
78H
79H
7AH
7BH
7CH
7DH
7EH
7FH

Sector 0

Sector 1

EEC

EEA

EED

CTMCO

CTMC1

CTMDL

CTMDH

CTMAL

CTMAH

STMCO

STMC1

STMDL

STMDH

STMAL

STMAH

PASO

PAS1

PBS

COMS

ADCS

ADCRO

ADCR1

PWRC

PGACO

PGAC1

PGACS

ADRL

ADRM

ADRH

SGC

SGN

SGDNR

OPAC

SWCO0

SWC1

LCDC

LCDCP

: Reserved, cannot be changed

Special Purpose Data Memory
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Special Function Register Description

Most of the Special Function Register details will be described in the relevant functional sections >
however several registers require a separate description in this section.

Indirect Addressing Registers — IARO, IAR1, IAR2

The Indirect Addressing Registers, IARO, IAR1 and IAR2, although having their locations in normal
RAM register space, do not actually physically exist as normal registers. The method of indirect
addressing for RAM data manipulation uses these Indirect Addressing Registers and Memory
Pointers, in contrast to direct memory addressing, where the actual memory address is specified.
Actions on the IARO, IAR1 and IAR2 registers will result in no actual read or write operation to
these registers but rather to the memory location specified by their corresponding Memory Pointers,
MPO, MP1L/MP1H or MP2L/MP2H. Acting as a pair, [ARO and MPO can together access data only
from Sector 0 while the IAR1 register together with the MP1L/MP1H register pair and IAR2 register
together with the MP2L/MP2H register pair can access data from any Data Memory Sector. As
the Indirect Addressing Registers are not physically implemented, reading the Indirect Addressing
Registers will return a result of “00H” and writing to the registers will result in no operation.

Memory Pointers — MP0, MP1L/MP1H, MP2L/MP2H

Five Memory Pointers, known as MPO, MP1L, MP1H, MP2L, MP2H, are provided. These Memory
Pointers are physically implemented in the Data Memory and can be manipulated in the same way
as normal registers providing a convenient way with which to address and track data. When any
operation to the relevant Indirect Addressing Registers is carried out, the actual address that the
microcontroller is directed to is the address specified by the related Memory Pointer. MPO, together
with Indirect Addressing Register, [ARO, are used to access data from Sector 0, while MP1L/MP1H
together with IAR1 and MP2L/MP2H together with IAR2 are used to access data from all sectors
according to the corresponding MP1H or MP2H register. Direct Addressing can be used in all
sectors using the corresponding instruction which can address all available data memory space.

The following example shows how to clear a section of four Data Memory locations already defined
as locations adres! to adres4.

Indirect Addressing Program Example 1
data .section ‘data’
adresl db ?
adres2 db ?
adres3 db ?
adres4 db ?
block db ?

code .section at 0 ‘code’

org 00h

start:
mov a, 04h
mov block, a
mov a, offset adresl ; Accumulator loaded with first RAM address
mov mp0, a setup memory pointer with first RAM address

loop:

clr IARO
inc mp0

sdz block
jmp loop

setup size of block

clear the data at address defined by MP0O
increment memory pointer
check if last memory location has been cleared

continue:

Rev. 1.00 29 May 24, 2019



# BH67F2662
HOLTEK Body Fat Measurement MCU

Indirect Addressing Program Example 2

data .section ‘data’
adresl db ?
adres?2 db ?
adres3 db ?
adres4 db ?
block db ?
code .section at 0 ‘code’
org 00h
start:
mov a, 04h ; setup size of block
mov block, a
mov a, 0lh ; setup the memory sector
mov mplh, a
mov a, offset adresl ; Accumulator loaded with first RAM address
mov mpll, a ; setup memory pointer with first RAM address
loop:
clr IARI ; clear the data at address defined by MP1L
inc mpll ; increment memory pointer MPIL
sdz block ; check if last memory location has been cleared
jmp loop
continue:
The important point to note here is that in the example shown above, no reference is made to specific

Data Memory addresses.

Direct Addressing Program Example using extended instructions

data .section ‘data’

temp db ?
code .section at 0 ‘code’
org 00h
start:
Imov a, [m] ; move [m] data to acc
lsub a, [m+1] ; compare [m] and [mtl] data
snz c ;o [m]>[m+l]?
jmp  continue ; no
Imov a, [m] ; yes, exchange [m] and [mt+l] data

mov temp, a
Imov a, [m+1]
Imov [m], a
mov a, temp
Imov [mtl], a
continue:

Note: Here “m” is a data memory address located in any data memory sectors. For example,
m=1FOH, it indicates address OFOH in Sector 1.

Program Memory Bank Pointer — PBP

For this device the Program Memory is divided into several banks. Selecting the required Program
Memory area is achieved using the Program Memory Bank Pointer, PBP. The PBP register should be
properly configured before the device executes the “Branch” operation using the “JMP” or “CALL”
instruction. After that a jump to a non-consecutive Program Memory address which is located in a
certain bank selected by the program memory bank pointer bits will occur.

Rev. 1.00

30 May 24, 2019



BH67F2662 #
Body Fat Measurement MCU HOLTEK

* PBP register

Bit 7 6 5 4 3 2 1 0
Name — — — — — — — PBPO
R/W — — — — — — — R/W
POR — — — — — — — 0
Bit 7~1 Unimplemented, read as “0”
Bit0 PBPO0: Program Memory Bank Pointer bit 0
0: Bank 0
1: Bank 1

Accumulator — ACC

The Accumulator is central to the operation of any microcontroller and is closely related with
operations carried out by the ALU. The Accumulator is the place where all intermediate results
from the ALU are stored. Without the Accumulator it would be necessary to write the result of
each calculation or logical operation such as addition, subtraction, shift, etc., to the Data Memory
resulting in higher programming and timing overheads. Data transfer operations usually involve
the temporary storage function of the Accumulator; for example, when transferring data between
one user-defined register and another, it is necessary to do this by passing the data through the
Accumulator as no direct transfer between two registers is permitted.

Program Counter Low Register — PCL

To provide additional program control functions, the low byte of the Program Counter is made
accessible to programmers by locating it within the Special Purpose area of the Data Memory. By
manipulating this register, direct jumps to other program locations are easily implemented. Loading
a value directly into this PCL register will cause a jump to the specified Program Memory location,
however, as the register is only 8-bit wide, only jumps within the current Program Memory page are
permitted. When such operations are used, note that a dummy cycle will be inserted.

Look-up Table Registers — TBLP, TBHP, TBLH

These three special function registers are used to control operation of the look-up table which is
stored in the Program Memory. TBLP and TBHP are the table pointers and indicate the location
where the table data is located. Their value must be setup before any table read commands are
executed. Their value can be changed, for example using the “INC” or “DEC” instructions, allowing
for easy table data pointing and reading. TBLH is the location where the high order byte of the table
data is stored after a table read data instruction has been executed. Note that the lower order table
data byte is transferred to a user defined location.

Status Register — STATUS

This 8-bit register contains the SC flag, CZ flag, zero flag (Z), carry flag (C), auxiliary carry flag (AC),
overflow flag (OV), power down flag (PDF), and watchdog time-out flag (TO). These arithmetic/
logical operation and system management flags are used to record the status and operation of the
microcontroller.

With the exception of the TO and PDF flags, bits in the status register can be altered by instructions
like most other registers. Any data written into the status register will not change the TO or PDF flag.
In addition, operations related to the status register may give different results due to the different
instruction operations. The TO flag can be affected only by a system power-up, a WDT time-out or
by executing the “CLR WDT” or “HALT” instruction. The PDF flag is affected only by executing
the “HALT” or “CLR WDT” instruction or during a system power-up.
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The Z, OV, AC, C, SC and CZ flags generally reflect the status of the latest operations.

« Cis set if an operation results in a carry during an addition operation or if a borrow does not take

place during a subtraction operation; otherwise C is cleared. C is also affected by a rotate through

carry instruction.

* AC is set if an operation results in a carry out of the low nibbles in addition, or no borrow from

the high nibble into the low nibble in subtraction; otherwise AC is cleared.

» Zis set if the result of an arithmetic or logical operation is zero; otherwise Z is cleared.

* OV is set if an operation results in a carry into the highest-order bit but not a carry out of the

highest-order bit, or vice versa; otherwise OV is cleared.

* PDF is cleared by a system power-up or executing the “CLR WDT” instruction. PDF is set by

executing the “HALT” instruction.

* TO is cleared by a system power-up or executing the “CLR WDT” or “HALT” instruction. TO is
set by a WDT time-out.

» CZ is the operational result of different flags for different instructions. Refer to register definitions

for more details.

* SC is the result of the “XOR” operation which is performed by the OV flag and the MSB of the
current instruction operation result.

In addition, on entering an interrupt sequence or executing a subroutine call, the status register will

not be pushed onto the stack automatically. If the contents of the status registers are important and if

the subroutine can corrupt the status register, precautions must be taken to correctly save it.

STATUS Register

Bit 7 6 5 4 3 2 1 0
Name SC Cz TO PDF ov 4 AC C
R/W R/W R/W R R R/W R/W R/W R/W
POR X X 0 0 X X X X
“x”: Unknown
Bit 7 SC: The result of the “XOR” operation which is performed by the OV flag and the
MSB of the instruction operation result.
Bit 6 CZ: The operational result of different flags for different instructions.
For SUB/SUBM/LSUB/LSUBM instructions, the CZ flag is equal to the Z flag.
For SBC/SBCM/LSBC/LSBCM instructions, the CZ flag is the “AND” operation
result which is performed by the previous operation CZ flag and current operation zero
flag.
For other instructions, the CZ flag will not be affected.
Bit5 TO: Watchdog Time-out flag
0: After power up or executing the “CLR WDT” or “HALT” instruction
1: A watchdog time-out occurred.
Bit 4 PDF: Power down flag
0: After power up or executing the “CLR WDT” instruction
1: By executing the “HALT” instruction
Bit 3 OV: Overflow flag
0: No overflow
1: An operation results in a carry into the highest-order bit but not a carry out of the
highest-order bit or vice versa.
Bit2 Z: Zero flag

0: The result of an arithmetic or logical operation is not zero
1: The result of an arithmetic or logical operation is zero
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Bit 1 AC: Auxiliary flag
0: No auxiliary carry
1: An operation results in a carry out of the low nibbles in addition, or no borrow
from the high nibble into the low nibble in subtraction
Bit 0 C: Carry flag
0: No carry-out
1: An operation results in a carry during an addition operation or if a borrow does
not take place during a subtraction operation
The “C” flag is also affected by a rotate through carry instruction.

EEPROM Data Memory

The device contains an area of internal EEPROM Data Memory. EEPROM is by its nature a non-
volatile form of re-programmable memory, with data retention even when its power supply is
removed. By incorporating this kind of data memory, a whole new host of application possibilities
are made available to the designer. The availability of EEPROM storage allows information such
as product identification numbers, calibration values, specific user data, system setup data or other
product information to be stored directly within the product microcontroller. The process of reading
and writing data to the EEPROM memory has been reduced to a very trivial affair.

EEPROM Data Memory Structure

The EEPROM Data Memory capacity is 64x8 bits for this device. Unlike the Program Memory and
RAM Data Memory, the EEPROM Data Memory is not directly mapped into memory space and
is therefore not directly addressable in the same way as the other types of memory. Read and Write
operations to the EEPROM are carried out in single byte operations using an address and a data
register in Sector 0 and a single control register in Sector 1.

EEPROM Registers

Three registers control the overall operation of the internal EEPROM Data Memory. These are the
address register, EEA, the data register, EED and a single control register, EEC. As both the EEA
and EED registers are located in Sector 0, they can be directly accessed in the same way as any other
Special Function Register. The EEC register however, being located in Sector 1, can only be read
from or written to indirectly using the MP1L/MPI1H or MP2L/MP2H Memory Pointer pairs and
Indirect Addressing Registers, IAR1/IAR2. Because the EEC control register is located at address
40H in Sector 1, the MP1L or MP2L Memory Pointer must first be set to the value 40H and the
MP1H or MP2H Memory Pointer high byte set to the value, 01H, before any operations on the EEC

register are executed.

Register Bit
Name 7 6 5 4 3 2 1 0
EEA — — EEA5 EEA4 EEA3 EEA2 EEAT EEAO
EED EED7 EED6 EED5 EED4 EED3 EED2 EED1 EEDO
EEC — — — — WREN WR RDEN RD

EEPROM Register List
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* EEA Register

Bit 7 6 5 4 3 2 1 0
Name — — EEAS EEA4 EEA3 EEA2 EEA1 EEAO
R/W — — R/W R/W R/W R/W R/W R/W
POR — — 0 0 0 0 0 0
Bit 7~6 Unimplemented, read as “0”
Bit 5~0 EEA5S~EEA0: Data EEPROM Address bit 5 ~ bit 0
* EED Register
Bit 7 6 o) 4 3 2 1 0
Name EED7 EED6 EED5 EED4 EED3 EED2 EED1 EEDO
R/wW R/W R/wW R/wW R/W R/wW R/wW R/wW R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 EED7~EEDO0: Data EEPROM Data bit 7 ~ bit 0

* EEC Register

Bit 7 6 5 4 3 2 1 0
Name — — — — WREN WR RDEN RD
R/wW — — — — R/wW R/wW R/wW R/W
POR — — — — 0 0 0 0
Bit 7~4 Unimplemented, read as “0”
Bit 3 WREN: Data EEPROM Write Enable
0: Disable
1: Enable
This is the Data EEPROM Write Enable Bit which must be set high before Data
EEPROM write operations are carried out. Clearing this bit to zero will inhibit Data
EEPROM write operations.
Bit2 WR: EEPROM Write Control
0: Write cycle has finished
1: Activate a write cycle
This is the Data EEPROM Write Control Bit and when set high by the application
program will activate a write cycle. This bit will be automatically reset to zero by the
hardware after the write cycle has finished. Setting this bit high will have no effect if
the WREN has not first been set high.
Bit 1 RDEN: Data EEPROM Read Enable
0: Disable
1: Enable
This is the Data EEPROM Read Enable Bit which must be set high before Data
EEPROM read operations are carried out. Clearing this bit to zero will inhibit Data
E