HOLTEK#

A/D Flash MCU

HT66F3126

Revision: V1.00 Date: November 07, 2025

www . holtek.com



# HT66F3126
HOLTEK A/D Flash MCU

Features

CPU Features

Operating Voltage

¢ fsys=4MHz: 1.8V~5.5V

¢+ fsys=8MHz: 1.8V~5.5V

¢ fsys=12MHz: 2.7V~5.5V

¢+ fsys=16MHz: 3.3V~5.5V

Up to 0.25ps instruction cycle with 16MHz system clock at Vpp=5V
Power down and wake-up functions to reduce power consumption
Oscillator Types

+ Internal High Speed 8/12/16MHz 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 1~2 instruction cycles

Table read instructions

61 powerful instructions

4-level subroutine nesting

Bit manipulation instruction

Peripheral Features

Flash Program Memory: 1Kx14

Data Memory: 128x8

True EEPROM Memory: 64x8

Watchdog Timer function

14 bidirectional 1/O lines

2 external interrupt lines shared with I/O pins
Programmable 1/O port source current for LED applications

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

Dual Time Base functions for generation of fixed time interrupt signals
7 external channel 12-bit resolution A/D converter with internal reference voltage Vvr
Low voltage reset function

Package types: 8-pin SOP, 16-pin NSOP
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General Description

The device is a Flash Memory A/D 8-bit high performance RISC architecture microcontroller,
designed for applications that interface directly to analog signals.

For memory features, the Flash Memory offers users the convenience of Flash Memory multi-
programming features. Other memory includes an area of RAM 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 12-bit A/D converter. Two and extremely flexible Timer
Modules provide timing, pulse generation and PWM generation functions. Protective features such
as an internal Watchdog Timer and Low Voltage Reset coupled with excellent noise immunity and
ESD protection ensure that reliable operation is maintained in hostile electrical environments.

A full choice of internal high and low oscillator 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 along with many other
features ensure that the device will find excellent use in applications such as electronic metering,
environmental monitoring in addition to many others.

Block Diagram
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Pin Assignment

VDD/AVDD []1 g VSS/AVSS
PAB/PTCK/STCK/STPIISTP [ 2 7|0 PAO/INTO/STPI/STP/ANO/ICPDA
PAS/INT1/PTPI/PTP/STPB/ANS [] 3 6|1 PA1/STPB/AN1/VREFI
PA7/INTO/PTCK/STCK/STPB/RES/ANS [] 4 5[ PA2/INT1/STCK/STP/AN2/VREF/ICPCK
HT66F3126
8 SOP-A
PB2PTPBL] 1~ 16 [1PBIPTP
PB1/PTCK/STPB [] 2 15 [ PB4/PTPB
PBO/PTPIAN4/VREF [] 3 14 [0 PB5/PTP
PA3/INTO/STCK/PTPB/ANS [] 4 13 [ PA4/INTO/PTCK/STP
PA2/INT1/STCK/STP/AN2/VREF/OCDSCK/ICPCK [] 5 12 [0 PAS/INT1/PTPI/PTP/STPB/ANS
PA1/STPB/AN1/VREFI [] 6 11 [0 PA6/PTCK/STCK/STPI/STP
PAO/INTO/STPI/STP/ANO/OCDSDA/ICPDA [] 7 10 [ PA7/INTO/PTCK/STCK/STPB/RES/ANG
vSs/AvsSs [] 8 9 [ VDD/AVDD
HT66F3126/HT66V3126
16 NSOP-A
N
VDD/AVDD [] 1 16 [1VSS/AVSS
PA6/PTCK/STCK/STPISTP [] 2 15 [ PAO/INTO/STPI/STP/ANO/ICPDA
PAS/INT1/PTPI/PTP/STPB/ANS [] 3 14 [0 PA1/STPB/AN1/VREFI
PA7/INTO/PTCK/STCK/STPB/RES/ANS [] 4 13 [JPA2/INT1/STCK/STP/AN2/VREF/ICPCK
PA4/INTO/PTCK/STP [] 5 12 [JPA3/INTO/STCK/PTPB/AN3
NC [ 6 11 [ONC
Ne O 7 10 [ONC
0CcDSCK [] 8 9 [1ocpsDA

HT66V3126-10
16 NSOP-A

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 the OCDS dedicated pins and are only available for the OCDS
EV chips for the HT66F3126 device. The HT66V3126 device is the OCDS EV chip for the HT66F3126
device in 16-NSOP package. The HT66V3126-10 device is the OCDS EV chip for the HT66F3126

device in 8-SOP package.

3. For the less pin-count package type there will be unbounded pins which should be properly configured
to avoid unwanted power consumption resulting from floating input conditions. Refer to the “Standby
Current Considerations” and “Input/Output Ports” sections.
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Pin Descriptions

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. As the pin description table shows the

situation for the package with the most pins, not all pins in the table will be available on smaller

package sizes.

Pin Name Function | OPT T oIT Description
PAPU General purpose I/O. Register enabled pull-high
PAO | PAWU| ST | CMos | =188 PP -ned pul-nig
PASO P
PASO
INTEG
INTO INTCO ST — External Interrupt
PAO/INTO/STPI/STP/ANO/ IFS1
OCDSDA/ICPDA PASO .
STPI ST — STM capture input
IFSO
STP PASO — CMOS | STM output
ANO PASO | AN — A/D Converter analog input
OCDSDA| — ST | CMOS |OCDS data/address pin, for EV chip only
ICPDA — ST | CMOS |ICP data/address pin
PAPU General purpose I/O. Register enabled pull-high
PA1 | PAWU | ST | cMos | o078 PUIP -nes pui-hig
PASO P
PA1/STPB/AN1/VREFI STPB | PASO | — | CMOS |STM inverted output
AN1 PASO AN — A/D Converter analog input
VREFI | PASO | AN — | A/D Converter PGA input
PAPU General purpose I/O. Register enabled pull-high
PA2 | PAWU | ST | cMos | o178 PUIP -nes pui-hig
PASO P
PASO
INTEG
INT1 INTCO ST — External Interrupt
IFS1
PA2/INT1/STCK/STP/AN2/ PASO
VREF/OCDSCK/ICPCK STCK IFSO ST — | STM clock input
STP PASO — CMOS |STM output
AN2 PASO | AN — | A/D Converter analog input
VREF PASO | AN — | A/D Converter external reference voltage input
OCDSCK| — ST — OCDS clock pin, for EV chip only
ICPCK — ST — ICP clock pin
PAPU General purpose I/O. Register enabled pull-high
PA3 | PAWU | ST | cMos | o0 PUIP -ned pui-hig
PASO P
PASO
INTO IIII\\II-'II-'E(S ST — External Interrupt
PA3/INTO/STCK/PTPB/AN3
IFS1
PASO .
STCK IFSO ST — STM clock input
PTPB PASO — | CMOS |PTM inverted output
AN3 PASO | AN — A/D Converter analog input

Rev. 1.00
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Pin Name Function | OPT T oIT Description
PAPU General purpose I/O. Register enabled pull-high
PA4 | PAWU | ST | cMos | =% PUIP -ned pul-nig
PAS1 P
PAS1
INTEG .
PA4/INTO/PTCK/STP INTO INTCO ST — External interrupt
IFS1
PTCK Tlég(; ST — PTM clock input or capture input
STP PAS1 — | CMOS |STM output
PAPY General pur I/0. Register enabled pull-high
PA5 PAWU | ST | CMOS :d svakp_u pose /L. Register enabled pull-hig
PAS1 and wake-up
PAS1
INT1 IIII\\II-'II-%(S ST — External interrupt
PA5/INT1/PTPI/PTP/STPB/
IFS1
AN5
PAS1 .
PTPI IFSO ST — PTM capture input
PTP PAS1 — | CMOS |PTM output
STPB PAS1 — CMOS | STM inverted output
AN5 PAS1 AN — | A/D Converter analog input
PAPU General purpose I/O. Register enabled pull-high
PA6 | PAWU | ST | CMOS | o078 PUIP -nes pui-hig
PAS1 P
PTCK T?SS(; ST — PTM clock input or capture input
PAB/PTCK/STCK/STPI/STP PAST
STCK IFSO ST — STM clock input
PAS1 .
STPI IFSO ST — STM capture input
STP PAS1 — CMOS | STM output
PAPU
PA7 PAWU sT | cmos General purpose I/O. Register enabled pull-high
PAS1 and wake-up
RSTC
PAS1
INTEG
INTO INTCO | ST — External interrupt
IFS1
RSTC
PA7/INTO/PTCK/STCK/ PAS1 , _
STPB/RES/ANG PTCK IFSO ST — PTM clock input or capture input
RSTC
PAS1
STCK IFSO ST — STM clock input
RSTC
PAS1 )
STPB RSTC — CMOS | STM inverted output
RES RSTC | ST — Reset pin
PAS1 ;
AN6 RSTC AN — A/D Converter analog input
Rev. 1.00 10 November 07, 2025
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Pin Name Function | OPT T oIT Description
PBO iggg ST | CMOS |General purpose I/O. Register enabled pull-high
PBSO .
PBO/PTPI/AN4/VREF PTPI IFSO ST — PTM capture input
AN4 PBSO | AN — A/D Converter analog input
VREF PBSO | AN — A/D Converter external reference voltage input
PB1 ig‘;g ST | CMOS |General purpose I/O. Register enabled pull-high
PB1/PTCKISTPB PTCK ||D|:BSS(§) ST — PTM clock input or capture input
STPB PBSO — | CMOS |STM inverted output
PBPU . .
PB2/PTPB PB2 PBSO ST | CMOS |General purpose I/O. Register enabled pull-high
PTPB PBSO — CMOS |PTM inverted output
PBPU . .
PB3 ST | CMOS |General purpose I/O. Register enabled pull-high
PB3/PTP PBSO PaTP ¢ P
PTP PBS0 — CMOS |PTM output
PB4 PBPU ST | CMOS |General purpose I/O. Register enabled pull-high
PB4/PTPB PBS1 ]
PTPB PBS1 — CMOS |PTM inverted output
PBPU . .
PB5 ST | CMOS |General purpose I/O. Register enabled pull-high
PB5/PTP PBS1 purP 9 p-hg
PTP PBS1 — CMOS |PTM output
VDD/AVDD VDD — PWR — Digital posit.i\./e power supply
AVDD — PWR — Analog positive power supply
VSS/AVSS VSS — PWR — Digital negati\./e power supply
AVSS — PWR — | Analog negative power supply

Note: For the HT66V3126-10 device, the OCDSDA and OCDSCK pins are independent.
O/T: Output type;

Legend: I/T: Input type;

OPT: Optional by register option;
CMOS: CMOS output;

PWR: Power

Absolute Maximum Ratings

ST: Schmitt Trigger input;
AN: Analog signal;

SUPPLY VOIEAZE <.ttt Vss-0.3V to 6.0V
INPUE VOIEAZE ..ttt Vss-0.3V to Vppt0.3V
StOrage TEMPETATUTE. ... ecuveeiieeeieriieieeie ettt ettt e e et e e eseenseenseeneeeneeeneennees -60°C to 150°C
Operating TEMPETALUIE .......c.eeveierierieeteetiettetteieteteteeteeteeeeereerteeetetessesseeseeseeneeneensenean -40°C to 85°C
T H TOTAL ...ttt -80mA
TOL TORAL ..ot 80mA
Total POWET DiISSIPALION ....eveeuieeieiieietiieeteett ettt ettt ettt saeeaeeseeseessessesessessessessesseesaeneans 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.

Rev. 1.00
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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
CKS[2:0]=001B: fu/2, fi=8MHz,
fevs=4MHz 18 ) — |85V
Vi Operating Voltage — HIRC fsvs=8MHz 1.8 — 55 \%
e fovs=12MHz 27 | — | 55 | V
fsys=16MHz 3.3 — 5.5 \
Operating Voltage — LIRC fsys=32kHz 1.8 — 5.5 \Y
Operating Current Characteristics
Ta=-40°C~85°C
Test Conditions
Symbol Operating Mode Min. | Typ. | Max. | Unit
Voo Conditions
1.8V — 11 15
3V | fsys=32kHz, LVR disable — 12 16 MA
5V — 13 19
SLOW Mode — LIRC
1.8V — 19 23
3V | fsys=32kHz, LVR enable — 20 24 MA
5V — 21 27
| 1.8V — 360 | 400
o 3V | fevs=8MHz — | 510 | 560 | pA
5V — 920 980
2.7V — 660 720
FAST Mode — HIRC
3V |fsys=12MHz — 740 830 MA
5V — 1340 | 1420
3.3V — 1020 | 1120
fsys=16MHz MA
5V — 1840 | 1960

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.

Rev. 1.00
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Standby Current Characteristics

Ta=25°C, unless otherwise specified

Test Conditions

. Max. .
Symbol Standby Mode Vo R Min. | Typ. | Max. @85°C Unit
1.8V — 0.19 | 0.50 2.40
3V |WDT off — 0.20 | 0.70 2.70 MA
SLEEP Mode 5V — 0.25 | 0.90 3.60
1.8V — 1.0 14 3.1
3V |WDTon — 1.1 1.8 3.6 MA
5V — 25 3.1 5.6
1.8V — 1.3 1.7 3.3
IDLEO Mode - LIRC 3V  |fsus Oon — 1.6 2.0 3.8 MA
Iste 5V — 3.0 3.5 6.0
1.8V — 220 240 260
3V |fsus on, fsys=8MHz — 340 360 390 MA
5V — 660 700 740
IDLE1 Mode — HIRC 27V — | 320 | 340 | 360
3V |fsus on, fsys=12MHz — 490 520 550 A
5V — 970 | 1000 | 1040
3.3V — 680 720 780
5V fsus on, fsys=16MHz — 1320 | 1400 | 1280 MA

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 Standby Current values are taken after a HALT instruction execution thus stopping all instruction
execution.

Rev. 1.00
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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.
Internal High Speed 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
Vob Temp.
3VI5V 25°C -1% 8 +1%
-40°C~85°C -2% 8 +2%
2 VB .5\ 25°C -3.5% 8 |+3.5%
. ) ' ' -40°C~85°C -5% 8 +5%
8MHz Writer Trimmed HIRC Frequency MHz
1 8V~5.5V 25°C -10% 8 +5%
' ' -40°C~85°C -15% 8 +10%
0 TV~5.5V 25°C -2.5% 8 |+2.5%
; ' ' -40°C~85°C -3% 8 +3%
e gy | 25°C A% | 12 | +1%
. . -40°C~85°C -2% 12 +2%
12MHz Writer Trimmed HIRC Frequency MHz
2 7V~5.5V 25°C 25% | 12 |+2.5%
' ' -40°C~85°C -3% 12 +3%
5V 25°C -1% 16 +1%
. . -40°C~85°C -2% 16 +2%
16MHz Writer Trimmed HIRC Frequency MHz
3.3V~5.5V 25°C -25% | 16 | +2.5%
' ' -40°C~85°C -3% 16 +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 1.8V
to 3.6V and fixed at 5V for application voltage ranges from 3.3V to 5.5V.

3. The minimum and maximum tolerance values provided in the table are only for the frequency at which
the writer trims the HIRC oscillator. After trimming at this chosen specific frequency any change in
HIRC oscillator frequency using the oscillator register control bits by the application program will give a
frequency tolerance to within +20%.

Internal Low Speed Oscillator Characteristics — LIRC

Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Temp.
3V/5V 25°C 2% 32 +2%
fure LIRC Frequency 2.2V~5.5V |-40°C~85°C -15% 32 | +15% | kHz
1.8V~5.5V |-40°C~85°C -20% 32 | +20%
tsTaRT LIRC Start Up Time — -40°C~85°C — — 100 us

Rev. 1.00 14 November 07, 2025
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Operating Frequency Characteristic Curves

System Operating Frequency
A

16MHz

12MHz

8MHz

4MHz

\/

1.8V 2.7V 3.3V 5.5V
Operating Voltage

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

Test Conditions

Symbol Parameter Min. | Typ. | Max. | Unit
Vop Conditions
System Start-up Time fsvs=fu~fn/64, fu=furc| — 16 — tHire
(Wake-up from Conditions where fsys is off) T feys=fsus=furc _ 2 — | ture
tesr System Start-up Time fsys=fu~fn/64, fu=furc| — 2 — tH
(Wake-up from Conditions where fsvs is on) T | feys=fsus=furc _ 2 — tsus
System Speed Switch Time | fure switches from o 16 . t
(FAST to Slow Mode or SLOW to FAST Mode) off — on HIRC
System Reset Delay Time
(Reset Source from Power-on Reset or — |RRpor=5V/ms
LVR Hardware Reset) 14 16 18
t System Reset Delay Time . i ms
RSTO (LVRC/WDTC/RSTC Software Reset)
System Reset Delay Time
(Reset Source from WDT Overflow or RES Pin| — — 14 16 18
Reset)
tsreser | Minimum Software Reset Width to Reset —_ — 45 90 120 us

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 tuirc etc. are the inverse of the corresponding frequency values as
provided in the frequency tables. For example, tuire=1/fiire, tsys=1/fsys etc.

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, tsrart, 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
Vop Conditions
5V — 0 — 1.5
Input Low Voltage for I/O Ports \Y
Vi — — 0 — 0.2V
" o —  |[Vop22.7v 0 | — [04Ve| V
Input Low Voltage for RES pin
— | 1.8V=Vpp<2.7V 0 — |0.3Vop| V
. 5V — 3.5 — 5.0
Input High Voltage for I/O Ports \Y
\m — — 0.8Voo| — Voo
Input High Voltage for RES pin — — 0.9Voo| — Vop V
) 3V 16 32 —
lo Sink Current for 1/0 Ports Vor=0.1Voo mA
5V 32 65 —
3V |Von=0.9Vop, -0.7 -1.5 — mA
SLEDC[m+1:m]=00B
5V (m=0‘ 2’ 4 or 6) -1.5 -2.9 — mA
3V | Vor=0.9Vop, -1.3 | -2.5 — mA
SLEDC[m+1:m]=01B
5V (m=0’ 2’ 4 or 6) 2.5 -5.1 — mA
low Source Current for /0 Ports
3V | Von=0.9Vop, -1.8 | -3.6 —_ mA
SLEDC[m+1:m]=10B
5V (m=0‘ 2‘ 4 or 6) -3.6 -7.3 —_— mA
3V |Von=0.9Vop, -4 -8 — mA
SLEDC[m+1:m]=11B
5V |(m=0,2,40r6) 86— | mA
8V_|LVPU=0, PxPU=FFH| 20 | 60 | 100 | .
_ _ 5v | (Px:PAor PB) 10 | 30 | 50
Ren Pull-high Resistance for 1/0 Ports (¥
3V |LvPU=1, PxPU=FFH| 6.67 | 15 23 KO
5v | (Px:PAorPB) 35 | 75 | 12
ILEAk Input leakage current for I/O Ports 5V | Vin=Vop or Vin=Vss — — +1 MA
tin External Interrupt Input Minimum Pulse Width | — — 10 — — us
tres External Reset Minimum Low Pulse Width — — 10 — — us
trei XTPI Input Pin Minimum Pulse Width — — 0.3 — — us
trox xTCK Input Pin Minimum Pulse Width — — 0.3 — — us
frmeik XxTM Maximum Timer Clock Source Frequency | 5V — — — 1 fsvs
tepw XTM Minimum Capture Pulse Width — — terw®@ | — — us
Note: 1. The Rpu internal pull-high resistance value is calculated by connecting to ground and enabling the input

pin with a pull-high resistor and then measuring the pin current at the specified supply voltage level.
Dividing the voltage by this measured current provides the Ren value.
2. For STM

tepw=max(2xtrmcrk, trer)

Ex1: If frmcLk=16MHz, trp=0.3ps, then tcpw=max(0.125us, 0.3us)=0.3ps
Ex2: If frmek=8MHz, trp=0.3ps, then tepw=max(0.25us, 0.3us)=0.3ps

For PTM
If PTCAPTS=0, then tcpw=max(2xtrmcrk, trer)

If PTCAPTS=1 , then tcpw=maX(2XtTMCLK, tTCK)

Ex1: If PTCAPTS=0, frmck=16MHz, trp=0.3ps, then tcpw=max(0.125ps, 0.3ps)=0.3us
Ex2: If PTCAPTS=1, frmck=8MHz, trck=0.3ps, then tcpw=max(0.25us, 0.3us)=0.3ps

Where trmeik=1/frvcrx
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Memory Characteristics
Ta=-40°C~85°C, unless otherwise specified
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions
Flash Program Memory
Voo Voo for Read / Write — — 1.8 — 5.5 \
trer Erase Time — — 2.273 | 2.500 | 2.778 | ms
trwr Write Time — — 1.364 | 1.500 | 1.667 | ms
Ep Cell Endurance — — 100K — — E/W
treTD ROM Data Retention Time — |Ta=25°C — 10 — Year
t ROM Activation Time — Wake-up from IDLE/| . 1 . 5 t
ATV | SLEEP Mode HRe
Data EEPROM Memory
Voo Voo for Read / Write — — 1.8 — 5.5 \%
teerp EEPROM Read Time — — — — 4 tsys
. — |EWERTS=0 — 5.4 6.6
teeer EEPROM Erase Time (Page Mode) ms
— |EWERTS=1 — 6.7 8.1
o — |EWERTS=0 — 5.4 6.6
teewr EEPROM Write Time (Byte Mode) ms
— |EWERTS=1 — 6.7 8.1
Ep Cell Endurance — — 100K — — E/W
treTo Data Retention Time — |Ta=25°C — 10 — Year
RAM Data Memory
Vbr RAM Data Retention Voltage ‘ — ‘ — ‘ 1.0 ‘ — ‘ — ‘ \%

Note: 1. “E/W” means Erase/Write times.

2. The ROM activation time tacrv should be added when calculating the total system start-up time of a
wake-up from the IDLE/SLEEP mode.

LVR Electrical Characteristics
Ta=-40°C~85°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions
Vivr Low Voltage Reset Voltage — |LVR enable (1.7V) -5% 1.7 +5% Vv
. 3V |LVR enable (1.7V) — — 10 pA
lvree Operating Current
5V |LVR enable (1.7V) — 10 15 pA
TLVR[1:0]=00B 120 | 240 | 480 us
L . TLVR[1:0]=01B 0.5 1.0 2.0
tvr Minimum Low Voltage Width to Reset| —
TLVR[1:0]=10B 1 2 4 ms
TLVR[1:0]=11B 2 4
lvr Additional Current for LVR Enable 5V — — — 14 MA
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Reference Voltage Characteristics

Ta=-40°C~85°C

Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Voo Conditions
e Bandgap Reference Voltage — — -20% | 0.93 | +20% \%
taes Vge Turn-on Stable Time — | No load — — 50 us
Additional Current for Bandgap _ .
lec Reference Enable — |VBGEN=1, LVR disable — — 2 pA

Note: The Ve voltage is used as the A/D converter PGA input signal.

A/D Converter Electrical Characteristics

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

Symbol

Parameter

Test Conditions

Vop

Conditions

Min. | Typ. | Max. | Unit

AVbp

Operating Voltage

1.8 — 5.5 \

Vaoi

Input Voltage

0 — VRer \

Vrer

Reference Voltage

1.8 — AVbp \

Nr

Resolution

— — 12 Bit

DNL

Differential Non-linearity

1.8V~
5.5V

SAINS[3:0]=0000B,
SAVRS[1:0]=01B,
VRrer=AVDp, tapck=2us~10us

2.0V~
5.5V

SAINS[3:0]=0000B,
SAVRS[1:0]=01B,
Vrer=AVbp, tanck=0.5us

2.7V~
5.5V

SAINS[3:0]=0000B,
SAVRS[1:0]=01B,
Vrer=AVbp, tanck=0.25us

3 | — | +3

LSB

2.7V~
5.5V

SAINS[3:0]=0000B,
SAVRS[1:0]=01B,
VRrer=AVp, tanck=0.167ps
Ta=-10°C~85°C

2.7V~
5.5V

SAINS[3:0]=0000B,
SAVRS[1:0]=01B,
Vrer=AVbp, tapck=0.125us
Ta=-10°C~85°C

3| — | +8

INL

Integral Non-linearity

1.8V~
5.5V

SAINS[3:0]=0000B,
SAVRS[1:0]=01B,
VRrer=AVpp, tanck=2us~10us

2.0V~
5.5V

SAINS[3:0]=00008B,
SAVRS[1:0]=01B,
Vrer=AVop, taock=0.5us

2.7V~
5.5V

SAINS[3:0]=0000B,
SAVRS[1:0]=01B,
Vrer=AVbp, tanck=0.25us

-4 — +4

LSB

2.7V~
5.5V

SAINS[3:0]=0000B,
SAVRS[1:0]=01B,
Vrer=AVpp, tapck=0.167ps
Ta=-10°C~85°C

2.7V~
5.5V

SAINS[3:0]=0000B,
SAVRS[1:0]=01B,
VRrer=AVpp, tanck=0.125us
Ta=-10°C~85°C

A0 | — | +4
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HT66F3126 #
A/D Flash MCU HOLTEK
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Vop Conditions
c o AV 1.8V |No load (tapck=2.0ps) — 280 | 400
Additional Current for A/D _
lanc Converter Enable 3V | No load (tanck=0.5us) — 450 | 600 MA
5V |No load (tabck=0.5ps) — 850 | 1000
1.8V=AVpp<2.0V 2.0 — 10.0
2.0V=AVppsb5.5V 0.5 — 10.0
2.7V<AVpp=sb5.5V 025 | — | 10.00
tabck Clock Period — 2.7V<AVpp<5.5V us
Ta=-10°C~85°C 0.167 | — [10.000
2.7V<AVpps5.5V
Ta=-10°C~85°C 0.125| — |10.000
tonasT A/D Converter On-to-Start Time — — 4 — — us
taps Sampling Time — — — 4 — taock
t Conversion Time (Includes A/D . o o 16 . ¢
ADC Sample and Hold Time) ADCK
No load, PGAIS=1,
2.2V PGAGS[1:0]=01 — 250 | 500 MA
" No load, PGAIS=1,
lpca Additional Current for PGA Enable | 3V PGAGS[1:0]=01 — 300 600 uA
No load, PGAIS=1,
V' | pGaGS[1:0j=01 — | 400 1 700 | WA
AVss AVbp
22V o +0.1 - -0.1 v
PGA Maximum Output Voltage AVss AVop
Vor Range v - +0.1 | | -0.1 v
AVss AVop
v - w01 — |01 VY
Ta=25°C, AVpp=2.2V~5.5V, | , -, o
V=Ves (PGAIS=1) 25%| 2 |+2.5%
Ta=25°C, AVpp=3.2V~5.5V, o o
Ve=Ves (PGAIS=1) 25%| 3| +25%
Ta=25°C, AVpp=4.2V~5.5V, o o
Vei=Vac (PGAIS=1) 25% | 4 | +2.5%
Ta=-40°C~85°C,
Vvr Fix Voltage Output of PGA —  |AVpp=2.2V~5.5V, -10% 2 +10% \%
Vri=Vse (PGAIS=1)
Ta=-40°C~85°C,
AVpp=3.2V~5.5V, -10% 3 +10%
Vri=Vse (PGA|S=1)
Ta=-40°C~85°C,
AVpp=4.2V~5.5V, -10% 4 +10%
Vri=Vee (PGAIS=1)
AV AV
3V |Gain=1, PGAIS=0, w01 — | a4l Vv
Vir PGA Input Voltage Range Relative gain,
5v | Gain error<#5% AVss | | AVmo Vv
+0.1 -1.4
vV PGA Input Offset Volt v ST Wl W v
nput Offset Voltage — m
0s_PGA p 9 5V -15 — +15
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Power-on Reset Characteristics

Ta=-40°C~85°C

Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Vbp Conditions
Vpor Voo Start Voltage to Ensure Power-on Reset — — — — 100 mV
RRror | Voo Rising Rate to Ensure Power-on Reset — — 0.035| — — | Vims
t Minimum Time for Voo Stays at Veor to Ensure| o 1 . . ms
FOR Power-on Reset

Voo
A

tror RRpor

A

VPOR

» Time

System Architecture

A key factor in the high-performance features of the Holtek range of microcontrollers is attributed
to their internal system architecture. The device takes 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 cycle, 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 affordable and 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.
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foys | | | |
(System Clock)

|

Phase Clock T1 f \ J \ J \
|

Phase Clock T2 | / \
|

Phase Clock T3 | / \

|
Phase Clock T4 | } \
|
X
|

Program Counter [ PC PC+1 PC+2
|
L 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

1 MOV A,[12H] | Fetch Inst. 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 demand a jump to a non-
consecutive Program Memory address. 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
High Byte Low Byte (PCL)
PC9~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.
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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 4 levels and is 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.

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.

Program Counter

Top of Stack | stack Level 1

Stack
Pointer

» Stack Level 2

Program Memory

Stack Level 3

Bottom of Stack | Stack Level 4

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
» Logic operations:
AND, OR, XOR, ANDM, ORM, XORM, CPL, CPLA
» Rotation:
RRA, RR, RRCA, RRC, RLA, RL, RLCA, RLC
* Increment and Decrement:
INCA, INC, DECA, DEC
* Branch decision:

JMP, SZ, SZA, SNZ, SIZ, SDZ, SIZA, SDZA, CALL, RET, RETI
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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 1Kx14 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.
000H | Initialisation Vector
004H
2= Interrupt Vectors ==

01CH

nOOH

Look-up Table

nFFH

3FFH 14 bits

Program Memory Structure

Special Vectors

Within the Program Memory, certain locations are reserved for the reset and interrupts. The location
000H 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 “TABRD [m]” or “TABRDL [m]” instruction. 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
14 bits

Last Page or
TBHP Register :|
TBLP Register

T —

ssalppy

: User Selected
Register TBLH Register
High Byte Low Byte

Table Program Example

The accompanying example shows how the table pointer and table data are defined and retrieved from
the device. 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 “300H” which refers to the start address
of the last page within the 1K Program Memory. 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 “306H” 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 TBHP and TBLP if the “TABRD
[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]” instruction is executed.

Because the TBLH register is a read-only register and cannot 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 simultaneous 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

tempregl db? ; temporary register #1
tempreg2 db? ; temporary register #2
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,03H ; initialise high table pointer
mov tbhp,a
tabrd tempregl ; transfers value in table referenced by table pointer data at
; program memory address “306H” transferred to tempregl and TBLH
dec tblp ; reduce value of table pointer by one
tabrd tempreg2 ; transfers value in table referenced by table pointer data at

; program memory address “305H” transferred to tempreg?2 and TBLH
; in this example the data “1AH” is transferred to tempregl and
; data “OFH” to tempreg2, the value “00H” will be

; transferred to TBLH

org 300H ; sets initial address of program memory
dc 00Ah,00Bh,00Ch,00Dh, 00Eh, 00Fh, 01Ah, 01Bh
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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,
a means of programming the microcontroller in-circuit has provided 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 are beyond the scope of this document and will be supplied in
supplementary literature.

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

Writer Connector MCU Programming
Signals Pins
writer vOD [ (O VDD
icPoA| O PAO
iceek | 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
Yy p g p
of * must be less than InF.
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On-Chip Debug Support — OCDS

There are two EV chips named HT66V3126 and HT66V3126-10 which are used to emulate the
HT66F3126 device. Each EV chip device also provides an “On-Chip Debug” function to debug the
real MCU device during the development process. The EV chip and the real MCU device are almost
functionally compatible except for “On-Chip Debug” function. Users can use the OCDS function to
emulate the real chip device behavior by connecting the OCDSDA and OCDSCK pins to the Holtek
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 for debugging, other
functions which are shared with the OCDSDA and OCDSCK pins in the 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.

Structure

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 Data Memory is subdivided into several banks, all of which are implemented in 8-bit wide
Memory. Switching between the different Data Memory banks is achieved by properly setting the
Bank Pointer to the correct value. The address range of the Special Purpose Data Memory for the
device is from 00H to 3FH in the Bank 0 and from O0H to 40H in the Bank 1 while the General
Purpose Data Memory address range is from 40H to 7FH in the Bank 0 and Bank 2.

Special Purpose General Purpose
Data Memory Data Memory
Located Banks Capacity Bank: Address
Bank 0: 00H~3FH 128x8 0: 40H~7FH
Bank 1: 00H~40H 2: 40H~7FH

Data Memory Summary
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00H 1

Bank 1:00H~40H
Special Purpose &

Data Memory
(Bank 0 ~ Bank 1)

3FH
40H -
General Purpose
Data Memory
(Bank 0 & Bank 2)
7FH Bank 0
R Bank 2

Data Memory Structure

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 programming for both
reading and writing o