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Sub-1V (0.6V) 8bit Flash MCU 
DC-DC Converter, E

2
PROM  

 

 
Description 
The EM6819 is designed to be battery operated for 
extended lifetime applications. Its large voltage range from 
3.6V down to 0.9V makes it a perfect match for todayôs 
demanding applications. Brownout and powercheck 
functions ensure reliable operation at or near undervoltage 
conditions, offering greater reliability in complex operation 
modes. Each of the 24 I/Os are freely programmable and 
the microcontroller has a dual quartz and trimmable RC 
oscillator up to 15MHz. It has an 8-bit RISC architecture 
specially designed for very low power consumption. With 2 
clocks per instruction, the EM6819 executes up to 7.5 
MIPS at 15MHz and achieves astonishing 4000 
MIPS/Watt.  

 

Features 
Ç Wide supply voltage range 0.9 V ï 3.6 V 
Ç Runs down to 0.6V with enabled DCDC and still 10mA 

load current 
Ç True low current: typ 140uA at 3V, 1 MIPS 
Ç Up to 7.5 MIPS at 15MHz 
Ç DC-DC converter using just external coil and capacitor 
Ç On-chip brownout detection 
Ç PowerCheck functions at start-up 
Ç 32 Voltage Level Detection on Supply or Input pin 
Ç 3 terminal Operational Amplifier / Comparator 
Ç ADC 10-bit, 8 channel 
Ç Temperature sensor 
Ç Voltage reference input/output 
Ç Fast wake-up 
Ç Up to 24 fully configurable I/Os 
Ç Flash read monitoring system 
Ç lowest voltages 
Ç Dual clock mode, quartz and RC oscillators: 

o 2 MHz ï 15MHz RC, pre-trimmed 
o Low freq RC Oscillator (8kHz) 
o 32768 Hz Xtal, 4MHz Resonator/Xtal, Ext Clock 

Ç 8-bit CoolRISC architecture 
o 16 registers 
o 8*8bit hardware multiplier 

Ç Power-On-Reset and watchdog 
Ç GPNVM Memory 

o Sharing Instruction code and data  
Ç Fully static 512 Byte RAM 
Ç Internal and external interrupts 
Ç Frequency generator 
Ç 4 independent PWM outputs 
Ç 8/16-bit timers 
Ç Prescaler for RC and XTAL 
Ç SPI interface 
Ç Small size, Green mold / lead-free packages 

 
Tools & Services 
Ç On chip debug system in the application 
Ç ISP (In-system) programming 
Ç C-compiler 
Ç Windows-based software programs 
Ç Programmer from different vendors 
Ç Dedicated team of engineers for outstanding support 
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Pinout for 32 lead QFN  
Others include SO8, TSSOP16/20/28, and QFN20/32 
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Typical Applications 
Ç Metering 
Ç Safety and Security devices 
Ç Heat Cost Allocation 
Ç Sensor Interfaces, Smoke detector 
Ç Security 
Ç Body care 
Ç Sports 
Ç Computer peripherals, Bluetooth chipset 
Ç Wireless
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Power supply 
- Low power architecture 
- Voltage regulator for internal logic supply 
- External regulator capacitor 
- Voltage mult: gives internal multiplied voltage to allow 

0.9V start-up (Padring remains on VSUP) 
- DC-DC Upconverter: with ext Coil and Cap. Increases 

the VSUP for the whole circuit I.e to 3V.  Running down 
to 0.6V input voltage. 

CPU 
- 8-bit CoolRisc 816L Core 
- 16 internal registers 
- 4 hardware subroutine stacks 
- 8-bit hardware multiplier 

Flash/EEPROM 
- 16.9k Byte shared Genaral Purpose Non Volatile Flash 

memory 
- max 6k Instructions program memory 
- max 12 kByte non volatile data memory 

RAM 
- 512 x 8-bit static SRAM  
- 48 byte of  Ram-cache for EEProm modification support 

Operating modes 
- Active mode: CPU and peripherals are running 
- Standby mode: CPU halted, peripherals on 
- Sleep mode: no clocks, data retained 
- Power-Down mode, Reset state 
- Wake Up Event from PortA inputs  

Resets 
- Power On Reset 
- Reset from  logic watchdog 
- Brown out (as voltage supervisory function) 
- Reset with Port A  selection  
- Flags to identify the reset source  

Watchdog timer 
- generation of watchdog reset after time out 
- independent low frequency watchdog oscillator 

Oscillator RC 
- internal RC oscillator, 2MHz and 15MHz  pre-trimmed  
- internal 8 KHz RC Oscillator 

External Oscillator 
- 32 KHz watch type Crystal or 4MHz Resonator/XTAL 

Prescalerôs 
- Two clock prescalers (dividers) for the peripheral clock 

generation: 
- Prescaler 1 is a 15-stage divider 
- Prescaler 2 is a 10-stage divider 

- input clock software selectable 
- fix intervall IRQôs  

Interrupt  
- external IRQôs  from Port A, VLD, Comparator 
- internal IRQôs  from Timer, Prescaler, ADC, SPI 
- Event from SPI/ADC and DoC 

VLD 
- Detection of 32 voltage levels, internal reference  
- Comparison against VSUP,  input Pin or Op.Amp output 

Parallel In/Output Port A, Port C 
- 8-bit wide direct input read 
- all functions bit-wise configurable 

- Input , output 
- Debouncer, IRQ  on pos. or neg. edge  
- Input combination reset 
- Pullup, pulldown or nopull selectable 
- Freq. Input for timer  
- Analog In/Out  

Parallel In/Output Port B 
- 8 multipurpose I/Oôs 
- 8-bit wide direct input read 
- CMOS or Nch. Open Drain outputs 
- all functions bit-wise configurable 

- Input , output 
- Pullup, pulldown or nopull selectable 
- CMOS or Nch. Open Drain outputs 

Serial Port Interface SPI 
- 3 wire serial Interface, Sclk, Sin, Sout 
- master and Slave mode 
- Serial datastream output  
- Event / IRQ 
- Maped on port outputs 

Timer (4 x 8-bit, or 2 x 16-bit) 
- 8 (16) bit wide, Zero Stop and Auto Reload mode 
- External signal pulse width measurement 
- PWM generation, IRQ 
- Event Counter 
- Input capture 
- Output compare 

Sleep Counter Wake-up (SCWUP) 
- Automatically wakes up the circuit from sleep mode 
- Enable/disable by register 

Op. Amplifier / Comparator 
- All 3 terminals mapped on PortA/PortC 
- Output routed to VLD cell 
- Amplifier or Comparator output 

Temp. Sensor 
- Fully internal temperature sensor 
- Multiplexed input to ADC 

Brown Out 
- On-chip Brown-Out detection, reset state 
- Power check at Startup  

ADC 
- 10-bit, 8 channels ADC 
- Single or Continuous mode 
- External/internal reference voltage available on a pad 
- Event / IRQ 

DoC (Debug on Chip) 
- 2 wire serial interface debug and programming interface 
- Flash programming 
- Event / IRQ 

 

Pin Name Software selectable functions  Remarks 
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PA0 Input with pullup/pulldown, IRQ capability, CPU read, wake-up, timer1 ext clock. 

Output of CPU write and a selection of internal clock and PWM signals. 

Analog input for ADC. 

 

PA1 Input with pullup/pulldown, IRQ capability, CPU read, wake-up, timer2 ext clock. 

Output of CPU write, selection of internal clock and PWM signals . 

Analog: input for ADC and VLD;  Output for OPAMP. 

 

PA2 Input with pullup/pulldown, IRQ capability, CPU read, wake-up,  serial data input,  timer3 ext clock. 

Output of CPU write, serial data out and selection of internal clock and PWM signals  

Analog: input for ADC,VLD and Opamp; 

 

PA3 Input with pullup/pulldown, IRQ capability, CPU read, wake-up,  serial data input,  timer4 ext clock. 

Output of CPU write, serial data out and selection of internal clock and PWM signals  

Analog: input for ADC,VLD and Opamp; 

 

PA4 Input with pullup/pulldown, IRQ capability, CPU read, wake-up, serial data. 

Output of CPU write and a selection of internal clock and PWM signals. 

Analog: XTAL/Resonator connection. 

 

PA5 Input with pullup/pulldown, IRQ capability, CPU read, wake-up. 

Output of CPU write and a selection of internal clock and PWM signals. 

 

PA6 Input with pullup/pulldown, IRQ capability, CPU read, wake-up, serial clock.. 

Output of CPU write, serial clock and a selection of internal clock and PWM signals.  

Analog: input for VLD ; Output for VBGP 

 

PA7 Input with pullup/pulldown, IRQ capability, CPU read, wake-up, serial clock.. 

Output of CPU write, serial data and a selection of internal clock and PWM signals.  

Analog: input for VLD ; Output for internal reference voltage 

 

PB0 Input with pullup/pulldown, CPU read, serial data. 

Output of CPU write and a selection of internal clock and PWM signals.  

 

PB1 Input with pullup/pulldown, CPU read. 

Output of CPU write and a selection of internal clock and PWM signals. 

 

PB2 Input with pullup/pulldown, CPU read, serial clock. 

Output of CPU write, serial clock and a selection of internal clock and PWM signals. 

 

PB3 Input with pullup/pulldown, CPU read. 

Output of CPU write and a selection of internal clock and PWM signals. 

 

PB4 Input with pullup/pulldown, CPU read. 

Output of CPU write, serial data and a selection of internal clock and PWM signals. 

 

PB5 Input with pullup/pulldown, CPU read. 

Output of CPU write and a selection of internal clock and PWM signals. 

 

PB6 Input with pullup/pulldown, CPU read. 

Output of CPU write and a selection of internal clock and PWM signals. 

GASP clock 

PB7 Input with pullup/pulldown, CPU read. 

Output of CPU write and a selection of internal clock and PWM signals. 

GASP data 

PC0 

Input with pullup/pulldown, IRQ capability, CPU read,  timer1 ext clock. 

Output of CPU write and a selection of internal clock and PWM signals. 

Analog input for ADC. 

 

PC1 Input with pullup/pulldown, IRQ capability, CPU read, timer2 ext clock. 

Output of CPU write, selection of internal clock and PWM signals . 

Analog: input for ADC and VLD;  Output for OPAMP. 

 

PC2 Input with pullup/pulldown, IRQ capability, CPU read. 

Output of CPU write, serial data, selection of internal clock and PWM signals . 

Analog: input for ADC and OPAMP. 
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PC3 Input with pullup/pulldown, IRQ capability, CPU read, timer4 ext clock. 

Output of CPU write, selection of internal clock and PWM signals . 

Analog: input for ADC and OPAMP. 

 

PC4 Input with pullup/pulldown, IRQ capability, CPU read, external clock input 

Output of CPU write, selection of internal clock and PWM signals . 

Analog: XTAL/Resonator connection 

 

PC5 Input with pullup/pulldown, IRQ capability, CPU read. 

Output of CPU write, selection of internal clock and PWM signals . 

Analog: input for  VLD. 

 

PC6 Input with pullup/pulldown, IRQ capability, CPU read, serial clock, timer1 ext clock 

Output of CPU write, serial clock, selection of internal clock and PWM signals . 

Analog: input for  VLD. 

 

PC7 Input with pullup/pulldown, IRQ capability, CPU read, timer3 ext clock 

Output of CPU write, selection of internal clock and PWM signals . 

 

TM GASP mode entry GASP mode 

VREG External Capacitance to maintain internal regulated voltage  

DC-DC Coil connection in in case of DC-DC converter  

VSUP Main power supply pin. 

Connect to positive terminal of the DC-DC charge holder capacitance 

 

VSUP2 Supply filtering pin in case of DC-DC converter 

Connect to positive terminal of the DC-DC charge holder capacitance 

Connect to VSUP if DC-DC not used 

Only on DC-
DC Versions 

VSS Main GND. This is also the circuit substrate potential.  

Connect to negative terminal of the DC-DC charge holder capacitance 

 

VSS2 Ground noise filtering in case of DCDC converter used  

Connect to negative terminal of the DC-DC charge holder capacitance 

Connect to VSS if DC-DC not used 

Only on DC-
DC versions 

VSS_ 

DC-DC 

DCDC ground connection 

Connect to negative terminal of the DC-DC charge holder capacitance 

Connect to VSS if DC-DC not used 

Only on DC-
DC versions 
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Acronyms used in this document 
MSB   most significant bit 
LSB   least significant bit 
CR / CPU/ CoolRisc 816 CPU core 
NVM  Non Volatile Memory 
ROM  Read Only Memory 
RAM  Random Access Memory 
API  Application Program Interface 
GASP  General Access Serial Port 
SW  Software  
HW  Hardware 
ó1ô / H / high Determines HIGH value, logical true 
ó0ô / L / low Determines LOW value, logical false 
POR  Power on reset 
PWRC  Power check 
SCWUP Sleep Counter Wake-up 
VLD  Voltage Level Detector 
(T)   Tested in the production 
(Q)   Validated during qualification 
(D)   Guaranteed by the design 
 

Nomenclature 
Bit order scheme in this document is [n:0] where bit ónô is the MSB and bit ó0ô is the LSB, unless otherwise stated. 
Positive logic is assumed, High (ó1ô) values means asserted or active state and Low (ó0ô) value means not asserted or 
inactive state, unless otherwise stated. 
 
Register names and register bit names are written in bold typeface.  
Signal names are written in italic-bold type face. 
API subroutines are written in italic 

 

Naming convention 
The XTAL frequency is 32.768 kHz but is this document it is written 32 KHz (k=1000, K=1024). 
  

Related Documents 
[1] CoolRISC 816L 8-bit Microprocessor Core, Hardware und Software Reference Manual V1.1 Mai 2002 
[2] ROM API document 
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2. SYSTEM OVERVIEW 
The circuitôs function blocks can be splitted in 5 different categories: 
Á Power management and security functions 
Á Memories and CPU Core 
Á Clock selection, clock switching and system peripherals 
Á Digital and Analog internal peripherals 
Á Communication interfaces via the IO pads 

 
Figure 1, EM6819 overview 

Power Supply 
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DC-DC Up-Converter 
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Power management and security functions 
The power managment block assures a proper system start at power up with Power on reset and power check function. 
The internal Brownout supervises the CPU and core internal power supply and asserts a reset at undervoltage. The 
watchdog function monitors the CPU execution, wheras the VLD can be used to monitor internal or external voltages. Its 
results are available to the user to take actions accordingly. The DC-DC upconverter can be switched on by demand. 
 
Memories and CPU Core 
This part contains all user program memory (FLASH), the non volatile data memory (mapped into the FLASH memory), 
the RAM and the vendor supplied application subroutines (ROM-API) for non volatile memory modifications. An 
essential part of this block is also the CR816 microprocessor core. 
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Clock selection, clock switching and system pheripherals 
This block takes care of all internal and external clock sources. It synchronizes the clocks where needed and assures 
that the system can not hang-up due to faulty clock switching (i.e avoids switching to a non-present clock source).  This 
block is also an essential part of the low power architecture by minimizing the total energy consumption by keeping the 
active clocking nodes to a strict minimum. 
  
Digital and Analog internal peripherals 
This part contains all the user peripherals such as timer, SPI, ADC, etc é These peripherals are user configurable and 
fully adjustable to the user application. 
 
Communication interfaces via the IO pads 
Here are all the external communication channels grouped. All communication goes through at least 1 of the max 24 
IOôs. Several internal functions such as, serial interface, PWM, freq outputs, etc. are mapped to the IOôs. 
 

2.1 OPERATING MODES 

The circuit has 4 distinctive operations modes wheras Standby, Sleep and Power-Down mode are specific low power 
modes 
Á Active   CPU running all functions may be used 
Á StandBy CPU in Standby not clocked. Peripheral functions may be running 
Á Sleep  CPU in Standby not clocked. Peripherals stopped except for specifically enabled functions 
Á Power-Down CPU and peripheral functions in reset. No Clocks. Pad configuration maintained. 

2.1.1 ACTIVE MODE 

The active mode is the default mode after any system reset. In this mode all peripherals are powered and ready to be 
used. All Low power modes are initiated from the active mode by executing the HALT instruction. 
 
If using an external high frequency clock input and the derived CPU clock is higher 6MHz the user shall set the bit 
FrcFastRead which acts as a booster for the Flash reading. For all internal clock selection the boosting is done 
automatically. 
 

2.2 LOW POWER MODES 

The Low power modes are enabled by the CPU HALT instruction execution. The resulting Low power mode selection 
then depends on the SelPwrDwn and SelSleep bit settings, both are located in the system register RegSysCfg1. 
 

Mode HALT Instruction RegSysCfg1.SelSleep RegSysCfg1.SelPwrDwn 

Active No X X 

StandBy Yes 0 0 

Sleep Yes 1 0 

Power-Down Yes X 1 

2.2.1 STANDBY MODE 

This mode is activated by HALT instruction if SelPwrDwn=ô0ô and SelSleep=ô0ô. 
The active clock oscillator for the CPU clock source as selected by SelCkCR will be disabled in StandBy mode if it is not 
used by other block/peripheral or itôs not forced-on. The Flash memory is disabled to save power.  
If fast wake-up is needed the user can choose to leave the Flash memory enabled in StandBy mode by setting the bit  
StdByFastWkUp in register RegSysCfg1 to ó1ô.  
 
Resume from standby mode and going back to active mode with an Event, an Interrupt or a system reset. 
 
Wake-up time from Standby mode is 1.5us if StdByFastWkUp =ô1ô and CPU is on 15 MHz with the 15 MHz RC 
oscillator forced on. 
Wake-up time from Standby mode is 10us if StdByFastWkUp =ô1ô and CPU is on 2 MHz with the 2 MHz RC oscillator 
forced on. 
Wake-up time from Standby mode is 150us if StdByFastWkUp =ô0ô and CPU is on 2 MHz with the 2 MHz RC oscillator 
forced on. 
Wake-up delay is measured from the time of the wake-up interrupt until the result of the first CPU instruction. 
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The bit StdByFastWkUp =ô1ô will increase the standby power consumption by ~1.5uA at any CPU freq settings except if 
the CPU is set to RC_15MHz, RC_15MHz/2 or the bit FrcFastRead is set. In these cases the extra power consumption 
will be ~35uA. To avoid this extra 35uA of current the user must predivide the CPU clock just before going to standby 
mode to values below 6MHz by 

a) use RC_15MHz/4 or lower frequencies based on 2MHz, 32kHz, RC8k, 
b) or in case of external high freq clock input, set the CK_CPU predivider such that the resulting CPU frequeny is 

below 6MHz 
After wake-up the original high frequency CPU clock can immediately be reinstalled with little wake-up time penalty. 

 
Using StdByFastWkUp =ô1ô together with FrcFastRead=ô1ô will draw additional 35uA independent of the selected CPU 
clock source. It should therefore be avoided by clearing FrcFastRead before going into standby mode. 
 

2.2.2 SLEEP MODE 

This mode is activated by HALT instruction if SelPwrDwn=ô0ô and SelSleep=ô1ô. 
In Sleep mode the Temperature sensor and the ADC are disabled. All oscillators are forced off except the RC 8kHz 
oscillator if used for sleep counter wake-up function. 
All register data are maintained during sleep. The Flash memory is switched off for power save. 
 
Resume from Sleep mode back to active mode with selected Interrupts and Events or by a system reset or by the sleep 
counter wakeup function SCWUP. 
 

2.2.3 SLEEP WAKE-UP 

Normal Wake-up from Sleep mode will take typically 250us until the 1
st
 instruction after wake-up is executed. 

 
By setting the bit StdByFastWkUp prior to entering sleep mode the wake-up from sleep mode is greatly reduced. 

¶ In case of 2MHz RC Oscillator as CPU clock the wake-up time in fast mode is typically 18us  

¶ In case of 15MHz RC Oscillator as CPU clock the wake-up time in fast mode is typically 11us 
This wakeup time is measured from the wake-up event until the 3

rd
 instruction after the wakeup event is changing a port 

output pin status. 
 
The bit StdByFastWkUp =ô1ô will increase the sleep power consumption by ~1.5uA at any CPU freq settings except if 
the CPU is set to RC_15MHz, RC_15MHz/2 or the bit FrcFastRead is set. In these cases the extra power consumption 
will be ~35uA. To avoid this extra 35uA of current the user must predivide the CPU clock just before going to sleep 
mode to values below 6MHz by 

c) use RC_15MHz/4 or lower frequencies based on 2MHz, 32kHz, RC8k, 
d) or in case of external high freq clock input, set the CK_CPU predivider such that the resulting CPU frequeny is 

below 6MHz 
After sleep wake-up the original high frequency CPU clock can immediately be reinstalled with almost no wake-up time 
penalty. 

 
Using StdByFastWkUp =ô1ô together with FrcFastRead=ô1ô will draw additional 35uA independent of the selected CPU 
clock source. It should therefore be avoided by clearing FrcFastRead before going into sleep mode. 
 
 
Note: 
DC/DC has to be switched off by the user before entering Sleep mode. 
Note: 
Interrupt sources for wake-up from the Sleep mode are defined in 12.2 Interrupt acquisition  
Note: 
Event sources for wake-up from the Sleep mode are defined in 12.8 Event acquisition 
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2.2.4 POWER-DOWN MODE 

This mode is activated by HALT instruction if SelPwrDwn=ô1ô. All Clocks and oscillators including the RC 8 KHz are 
stopped. No circuit activity anymore. All register and RAM data are lost in Power-Down mode. 
 
The device is woken-up by a level change on PortA bits or by TM=ô1ô; RegEnWkUpPA[n] will enable the related bit of 
PortA for this purpose when it is at high level. The wake-up from Power-Down acts as a reset, the CPU will start from 
scratch. 
The wake-up time from power down back to active mode is approximativly 6ms, and up to 10ms in low power mode. 
 
Note: 
Going into PowerDown mode without pad configuration latch shall be down in the following order: 

1. Set the wake-up condition 
2. Write the SelPwrDown bit 
3. Execute HALT instruction 

 

2.2.4.1 PAD CONFIGURATION LOCK IN POWER-DOWN 

If the bit LckPwrCfg in register RegResFlag is set, the configurations of all Ports bits (direction, pull-up, pull-down, 
qblock) are locked in the pad latches. As soon as the LckPwrCfg is set back to ó0ô the actual register configuration will 
be taken over. 
 
Note: 
To keep pad configuration in Power-Down mode, SW shall set LckPwrCfg to ó1ô just before going into Power-Down 
mode and sets it to ó0ô after wake-up from Power-Down mode. 
 
Note: 
Going into PowerDown mode without pad configuration latch shall be down in the following order: 

1. Set the wake-up condition 
2. Write the SelPwrDown bit 
3. Write the LckPwrCfg bit 
4. Execute HALT instruction 

 
Note: 
No data are kept in the registers and in the RAM in the Power-Down mode 
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2.2.5 OPERATION MODE REGISTERS 

0x0000 RegSysCfg1 System Configuration - 1 

Bits Name Type ResVal ResSrc Description 

7 SelSleep RW 0 ResSys Select Sleep mode on Halt 

6 SelPwrDwn RW 0 ResSys Select Power-Down mode on Halt 

4 EnBrownOut RW 1 ResAna Enable Brown Out 

3:2 XtalCldStart RW '00' ResSys Select Xtal Osc. ColdStart length 

1 StdByFastWkUp RW 0 ResSys Stand-by mode fast Wakeup 

0 VSUPLow RO 0  VSUP is Low - Tripler activated 

 
 

0x0006 RegResFlg Reset Flags 

Bits Name Type ResVal ResSrc Description 

7 ResFlgPA ResFlg 0 PorLog Flag Reset from Port-A 

6 ResFlgWD ResFlg 0 PorLog Flag Reset from WatchDog 

5 ResFlgBO ResFlg 0 PorLog Flag Reset from Brown-Out 

4 ResFlgGasp ResFlg 0 PorLog Flag Reset from GASP 

3 ResFlgBE ResFlg 0 PorLog Flag Reset from CoolRisc Bus-Error 

0 LckPwrCfg RW 0 Por Lock configurations to be kept in Power-Down mode 
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2.3 REGISTER TYPES 

The peripheral registers are of different types. The specific type of the register is marked in its table definition. Used 
types are: RW, RO, OS, INT, INT-SET, STS, NI, RESFLG 
 
Read-Write Register (RW) 
- the software is able to write high and low values  
- the software is able to read out the last written value 
- the initial and reset value is according to its specified reset value 
 
Read Only register (RO) 
- the software is able to read out the current status of the hardware status 
- the initial and reset value is according to the value of the initial hardware status or hardware status after reset 
 
One Shot register (OS) 
- the software wriring of the specified value is producing the given action 
- the software always reads a low value 
 
Interrupt status register (INT) 
- Software writing ó0ô will clear a pending interrupt, clear has priority over a new arriving interrupt. 
- Software writing ó1ô will set the interrupt status bit (software interrupt). This has highest priority. 
- If the software reads the interrupt status at ó1ô  it will clear it after the reading. 
- If the software reads ó0ô, no action is performed. 
- An incoming hardware interrupt event will set the status bit, this action has priority over clear by software read. 
- The reset value is ó0ô 
 
Status register (STS) 
- the software can write only the allowed values into the register. These values are specified case-by-case. 
- the hardware may also be able to change the register value according to its function 
- the access priority software over hardware is specified case-by-case. 
- the readout value corresponds to the last change (software or hardware change) 
- the initial and reset value are specified case-by-case 
 
Not Implemented register (NI) 
- no action on write 
- the software is reading the specified constant value (normaly ó0ô) 
 
Reset flag register (RESFLG) 
- an incoming hardware event sets or clears the register according on its specification 
- the readout value is according to the last hardware event and specified case-by-case. 
- The initial and reset value is according to the value specified case-by-case defined by its last hardware event 
- The software is able to clear the flag by writing ó1ô to it, writing ó0ô has no effect 
- Hardware event has priority over software access. 
 
 
 



 

  

EM6819Fx-A00x, EM6819Fx-A10x 
EM6819Fx-B00x, EM6819Fx-B10x 

 

 

   

Copyright Ò2011, EM Microelectronic-Marin SA 
6819-DS.doc, Version 5.0, 30-Jun-11 

18 www.emmicroelectronic.com 

 

2.4 POWER MANAGEMENT 

The internal voltage regulator and the voltage multiplier assure a constant voltage VREG to the memory cells, GPNVM, 
RAM, ROM, the logic, the CPU core and sensible analog cells over the whole voltage range. 
 
For voltages below typ 2.2V the internal voltgage multiplier may become active and deliver the energy to sustain VREG 
voltage. While the internal voltage multiplier is enabled the maximum current draw of all VREG supplied peripherals is 
limited and the user shall not use operation frequencies above 2MHz nor switch on the 15Mhz RC oscillator. 
The flag VSUPLow shows the status of the voltage multiplier, if read ó1ô it means the multiplier is active and the current 
rescrictions apply.On low voltage supply status 1ô the internal voltage multiplier maintains VREG voltage.  
 
Full frequency range can be used as long as  VSUPLow = ó0ô, the voltage multiplier is disabled and the logic regulator 
maintains VREG stable. 
 
Figure 2, Power Management architecture 
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2.4.1 BROWNOUT 

If enabled, the BrownOut supervises the VREG voltage. As soon as Vreg drop below the minimal safe operation voltage 
for core operations and as such underpasses the brownout limits, reset ResBO is asserted. The circuit goes in reset 
state and can only recover from reset if the voltage rises above the PwrCheck level. (VPWRCheck > VBrwnout).  
 
The brownout can be disabled by EnBrownOut bit. The function is also automatically stopped in sleep mode if none of 
the Bandgap reference, ADC or OPAMP is active. 

2.4.2 POWERCHECK 

Powercheck is enabled on system power-up, it keeps the circuit in idle state until VREG voltage is sufficient high for 
safe core operation.  
( VREG > VPWRCheck >  VBrwnoutt) 
Powercheck is active after  
initial power-up,  
wake-up from Power-Down,  
wake-up from sleep  
after any system reset

2.4.3 POR 

POR circuitry supervises the supply voltage VSUP at start-up and during all operation modes. As long as VSUP is 
below the VPOR voltage the circuit is in reset state. If the VSUP falls below VPOR the circuit will enter reset state even if 
brownout was disabled. 
 
At power-up the POR initializes the whole circuit except the RAM and powercheck is initiated. 
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2.4.4 POWERMANAGMENT REGISTERS  

0x0000 RegSysCfg1 System Configuration - 1 

Bits Name Type ResVal ResSrc Description 

7 SelSleep RW 0 ResSys Select Sleep mode on Halt 

6 SelPwrDwn RW 0 ResSys Select Power-Down mode on Halt 

4 EnBrownOut RW 1 ResAna Enable Brown Out 

3:2 XtalCldStart RW '00' ResSys Select Xtal Osc. ColdStart length 

1 StdByFastWkUp RW 0 ResSys fast Wakeup for Stand-by and Sleep mode  

0 VSUPLow RO 0  VSUP is Low - Tripler activated 
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2.5 REGISTER MAP 

RegName Address Init. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

RegSysCfg1 0x0000 0x10 SelSleep SelPwrDwn - EnBrownOut XtalCldStart(1) XtalCldStart(0) StdByFastWkUp VSUPLow 

RegEnResPA 0x0001 0x00 EnResPA(7) EnResPA(6) EnResPA(5) EnResPA(4) EnResPA(3) EnResPA(2) EnResPA(1) EnResPA(0) 

RegEnWkUpPA 0x0002 0x00 EnWkUpPA(7) EnWkUpPA(6) EnWkUpPA(5) EnWkUpPA(4) EnWkUpPA(3) EnWkUpPA(2) EnWkUpPA(1) EnWkUpPA(0) 

RegClockCfg1 0x0003 0x18 SelCkExt(1) SelCkExt(0) SelCkHi(1) SelCkHi(0) SelCkLo(1) SelCkLo(0) - FrcFastRead 

RegClockCfg2 0x0004 0x03 FrcEnRC15M FrcEnRC2M FrcEnRC8k FrcEnExt SelCkCR(3) SelCkCR(2) SelCkCR(1) SelCkCR(0) 

RegClockCfg3 0x0005 0x70 SelCkPr1(2) SelCkPr1(1) SelCkPr1(0) SelCkPr2(2) SelCkPr2(1) SelCkPr2(0) - - 

RegResFlg 0x0006 0x00 ResFlgPA ResFlgWD ResFlgBO ResFlgGasp ResFlgBE - - LckPwrCfg 

RegPrescCfg 0x0007 0x00 Presc1Clr Presc1Len Presc1SelIntCk5/3 Presc2Clr - - - - 

RegPresc1Val 0x0008 0xFF Presc1Val(7) Presc1Val(6) Presc1Val(5) Presc1Val(4) Presc1Val(3) Presc1Val(2) Presc1Val(1) Presc1Val(0) 

RegPresc2Val 0x0009 0xFF Presc2Val(7) Presc2Val(6) Presc2Val(5) Presc2Val(4) Presc2Val(3) Presc2Val(2) Presc2Val(1) Presc2Val(0) 

RegPADIn 0x000A 0x00 PADIn(7) PADIn(6) PADIn(5) PADIn(4) PADIn(3) PADIn(2) PADIn(1) PADIn(0) 

RegPADOut 0x000B 0x00 PADOut(7) PADOut(6) PADOut(5) PADOut(4) PADOut(3) PADOut(2) PADOut(1) PADOut(0) 

RegPAInpE 0x000C 0x00 PAInpE(7) PAInpE(6) PAInpE(5) PAInpE(4) PAInpE(3) PAInpE(2) PAInpE(1) PAInpE(0) 

RegPAOE 0x000D 0x00 PAOE(7) PAOE(6) PAOE(5) PAOE(4) PAOE(3) PAOE(2) PAOE(1) PAOE(0) 

RegPAPU 0x000E 0x00 PAPU(7) PAPU(6) PAPU(5) PAPU(4) PAPU(3) PAPU(2) PAPU(1) PAPU(0) 

RegPAPD 0x000F 0x00 PAPD(7) PAPD(6) PAPD(5) PAPD(4) PAPD(3) PAPD(2) PAPD(1) PAPD(0) 

RegPAOD 0x0010 0x00 PAOD(7) PAOD(6) PAOD(5) PAOD(4) PAOD(3) PAOD(2) PAOD(1) PAOD(0) 

RegPAOutCfg0 0x0011 0x00 PA3OutSel(1) PA3OutSel(0) PA2OutSel(1) PA2OutSel(0) PA1OutSel(1) PA1OutSel(0) PA0OutSel(1) PA0OutSel(0) 

RegPAOutCfg1 0x0012 0x00 PA7OutSel(1) PA7OutSel(0) PA6OutSel(1) PA6OutSel(0) PA5OutSel(1) PA5OutSel(0) PA4OutSel(1) PA4OutSel(0) 

RegPADebCfg1 0x0013 0x00 PA3DebSel(1) PA3DebSel(0) PA2DebSel(1) PA2DebSel(0) PA1DebSel(1) PA1DebSel(0) PA0DebSel(1) PA0DebSel(0) 

RegPADebCfg2 0x0014 0x00 PA7DebSel(1) PA7DebSel(0) PA6DebSel(1) PA6DebSel(0) PA5DebSel(1) PA5DebSel(0) PA4DebSel(1) PA4DebSel(0) 
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RegName Address Init. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

RegPAIntEdg 0x0015 0xFF PAIntEdg(7) PAIntEdg(6) PAIntEdg(5) PAIntEdg(4) PAIntEdg(3) PAIntEdg(2) PAIntEdg(1) PAIntEdg(0) 

RegPBDIn 0x0016 0x00 PBDIn(7) PBDIn(6) PBDIn(5) PBDIn(4) PBDIn(3) PBDIn(2) PBDIn(1) PBDIn(0) 

RegPBDOut 0x0017 0x00 PBDOut(7) PBDOut(6) PBDOut(5) PBDOut(4) PBDOut(3) PBDOut(2) PBDOut(1) PBDOut(0) 

RegPBInpE 0x0018 0x00 PBInpE(7) PBInpE(6) PBInpE(5) PBInpE(4) PBInpE(3) PBInpE(2) PBInpE(1) PBInpE(0) 

RegPBOE 0x0019 0x00 PBOE(7) PBOE(6) PBOE(5) PBOE(4) PBOE(3) PBOE(2) PBOE(1) PBOE(0) 

RegPBPU 0x001A 0x00 PBPU(7) PBPU(6) PBPU(5) PBPU(4) PBPU(3) PBPU(2) PBPU(1) PBPU(0) 

RegPBPD 0x001B 0x00 PBPD(7) PBPD(6) PBPD(5) PBPD(4) PBPD(3) PBPD(2) PBPD(1) PBPD(0) 

RegPBOD 0x001C 0x00 PBOD(7) PBOD(6) PBOD(5) PBOD(4) PBOD(3) PBOD(2) PBOD(1) PBOD(0) 

RegPBOutCfg0 0x001D 0x00 PB3OutSel(1) PB3OutSel(0) PB2OutSel(1) PB2OutSel(0) PB1OutSel(1) PB1OutSel(0) PB0OutSel(1) PB0OutSel(0) 

RegPBOutCfg1 0x001E 0x00 PB7OutSel(1) PB7OutSel(0) PB6OutSel(1) PB6OutSel(0) PB5OutSel(1) PB5OutSel(0) PB4OutSel(1) PB4OutSel(0) 

RegPCDIn 0x001F 0x00 PCDIn(7) PCDIn(6) PCDIn(5) PCDIn(4) PCDIn(3) PCDIn(2) PCDIn(1) PCDIn(0) 

RegPCDOut 0x0020 0x00 PCDOut(7) PCDOut(6) PCDOut(5) PCDOut(4) PCDOut(3) PCDOut(2) PCDOut(1) PCDOut(0) 

RegPCInpE 0x0021 0x00 PCInpE(7) PCInpE(6) PCInpE(5) PCInpE(4) PCInpE(3) PCInpE(2) PCInpE(1) PCInpE(0) 

RegPCOE 0x0022 0x00 PCOE(7) PCOE(6) PCOE(5) PCOE(4) PCOE(3) PCOE(2) PCOE(1) PCOE(0) 

RegPCPU 0x0023 0x00 PCPU(7) PCPU(6) PCPU(5) PCPU(4) PCPU(3) PCPU(2) PCPU(1) PCPU(0) 

RegPCPD 0x0024 0x00 PCPD(7) PCPD(6) PCPD(5) PCPD(4) PCPD(3) PCPD(2) PCPD(1) PCPD(0) 

RegPCOD 0x0025 0x00 PCOD(7) PCOD(6) PCOD(5) PCOD(4) PCOD(3) PCOD(2) PCOD(1) PCOD(0) 

RegPCOutCfg0 0x0026 0x00 PC3OutSel(1) PC3OutSel(0) PC2OutSel(1) PC2OutSel(0) PC1OutSel(1) PC1OutSel(0) PC0OutSel(1) PC0OutSel(0) 

RegPCOutCfg1 0x0027 0x00 PC7OutSel(1) PC7OutSel(0) PC6OutSel(1) PC6OutSel(0) PC5OutSel(1) PC5OutSel(0) PC4OutSel(1) PC4OutSel(0) 

RegPCDebCfg1 0x0028 0x00 PC3DebSel(1) PC3DebSel(0) PC2DebSel(1) PC2DebSel(0) PC1DebSel(1) PC1DebSel(0) PC0DebSel(1) PC0DebSel(0) 

RegPCDebCfg2 0x0029 0x00 PC7DebSel(1) PC7DebSel(0) PC6DebSel(1) PC6DebSel(0) PC5DebSel(1) PC5DebSel(0) PC4DebSel(1) PC4DebSel(0) 

RegPCIntEdg 0x002A 0xFF PCIntEdg(7) PCIntEdg(6) PCIntEdg(5) PCIntEdg(4) PCIntEdg(3) PCIntEdg(2) PCIntEdg(1) PCIntEdg(0) 

RegGaspDIn 0x002B 0x00 GaspDIn(7) GaspDIn(6) GaspDIn(5) GaspDIn(4) GaspDIn(3) GaspDIn(2) GaspDIn(1) GaspDIn(0) 

RegGaspDOut 0x002C 0x00 GaspDOut(7) GaspDOut(6) GaspDOut(5) GaspDOut(4) GaspDOut(3) GaspDOut(2) GaspDOut(1) GaspDOut(0) 
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RegName Address Init. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

RegGaspMode 0x002D 0x00 GaspTM GaspMode GaspSU GaspISP GaspDoC GaspTest - - 

RegDoCPM1L 0x002E 0x00 DoCPM1L(7) DoCPM1L(6) DoCPM1L(5) DoCPM1L(4) DoCPM1L(3) DoCPM1L(2) DoCPM1L(1) DoCPM1L(0) 

RegDoCPM1M 0x002F 0x00 - - - DoCPM1M(4) DoCPM1M(3) DoCPM1M(2) DoCPM1M(1) DoCPM1M(0) 

RegDoCPM2L 0x0030 0x00 DoCPM2L(7) DoCPM2L(6) DoCPM2L(5) DoCPM2L(4) DoCPM2L(3) DoCPM2L(2) DoCPM2L(1) DoCPM2L(0) 

RegDoCPM2M 0x0031 0x00 - - - DoCPM2M(4) DoCPM2M(3) DoCPM2M(2) DoCPM2M(1) DoCPM2M(0) 

RegDoCPM3L 0x0032 0x00 DoCPM3L(7) DoCPM3L(6) DoCPM3L(5) DoCPM3L(4) DoCPM3L(3) DoCPM3L(2) DoCPM3L(1) DoCPM3L(0) 

RegDoCPM3M 0x0033 0x00 - - - DoCPM3M(4) DoCPM3M(3) DoCPM3M(2) DoCPM3M(1) DoCPM3M(0) 

RegDoCDM1L 0x0034 0x00 DoCDM1L(7) DoCDM1L(6) DoCDM1L(5) DoCDM1L(4) DoCDM1L(3) DoCDM1L(2) DoCDM1L(1) DoCDM1L(0) 

RegDoCDM1M 0x0035 0x00 DoCDM1M(7) DoCDM1M(6) DoCDM1M(5) DoCDM1M(4) DoCDM1M(3) DoCDM1M(2) DoCDM1M(1) DoCDM1M(0) 

RegDoCEn 0x0036 0x00 DoCEnPM1 DoCEnPM2 DoCEnPM3 DoCEnDM1(1) DoCEnDM1(0) - - - 

RegDoCStat 0x0037 0x00 DoCPM1Stat DoCPM2Stat DoCPM3Stat DoCDM1Stat - - - - 

RegCRC16DIn 0x0038 0x00 CRC16DIn(7) CRC16DIn(6) CRC16DIn(5) CRC16DIn(4) CRC16DIn(3) CRC16DIn(2) CRC16DIn(1) CRC16DIn(0) 

RegCRC16L 0x0039 0x00 CRC16L(7) CRC16L(6) CRC16L(5) CRC16L(4) CRC16L(3) CRC16L(2) CRC16L(1) CRC16L(0) 

RegCRC16M 0x003A 0x00 CRC16M(7) CRC16M(6) CRC16M(5) CRC16M(4) CRC16M(3) CRC16M(2) CRC16M(1) CRC16M(0) 

RegTimersCfg 0x003B 0x00 Tim12Chain Tim34Chain Tim1AR Tim2AR Tim3AR Tim4AR Tim1SWCpt Tim3SWCpt 

RegTimersStart 0x003C 0x00 Tim1SWStart Tim1Pulse Tim2SWStart Tim2Pulse Tim3SWStart Tim3Pulse Tim4SWStart Tim4Pulse 

RegTim1Cfg 0x003D 0x00 Tim1EnPWM Tim1IntSel Tim1SelStart(2) Tim1SelStart(1) Tim1SelStart(0) Tim1SelClk(2) Tim1SelClk(1) Tim1SelClk(0) 

RegTim1CptCmpCfg 0x003E 0x00 Tim1CptEdg(1) Tim1CptEdg(0) Tim1CptEvtSrc(1) Tim1CptEvtSrc(0) Tim1CmpFullAct(1) Tim1CmpFullAct(0) Tim1CmpValAct(1) Tim1CmpValAct(0) 

RegTim1Status 0x003F 0x00 Tim1Status(7) Tim1Status(6) Tim1Status(5) Tim1Status(4) Tim1Status(3) Tim1Status(2) Tim1Status(1) Tim1Status(0) 

RegTim1Full 0x0040 0xFF Tim1Full(7) Tim1Full(6) Tim1Full(5) Tim1Full(4) Tim1Full(3) Tim1Full(2) Tim1Full(1) Tim1Full(0) 

RegTim1CmpVal 0x0041 0x00 Tim1CmpVal(7) Tim1CmpVal(6) Tim1CmpVal(5) Tim1CmpVal(4) Tim1CmpVal(3) Tim1CmpVal(2) Tim1CmpVal(1) Tim1CmpVal(0) 

RegTim1CptVal 0x0042 0x00 Tim1CptVal(7) Tim1CptVal(6) Tim1CptVal(5) Tim1CptVal(4) Tim1CptVal(3) Tim1CptVal(2) Tim1CptVal(1) Tim1CptVal(0) 

RegTim2Cfg 0x0043 0x00 Tim2EnPWM Tim2IntSel Tim2SelStart(2) Tim2SelStart(1) Tim2SelStart(0) Tim2SelClk(2) Tim2SelClk(1) Tim2SelClk(0) 

RegTim2CptCmpCfg 0x0044 0x00 Tim2CptEdg(1) Tim2CptEdg(0) Tim2CptEvtSrc(1) Tim2CptEvtSrc(0) Tim2CmpFullAct(1) Tim2CmpFullAct(0) Tim2CmpValAct(1) Tim2CmpValAct(0) 
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RegName Address Init. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

RegTim2Status 0x0045 0x00 Tim2Status(7) Tim2Status(6) Tim2Status(5) Tim2Status(4) Tim2Status(3) Tim2Status(2) Tim2Status(1) Tim2Status(0) 

RegTim2Full 0x0046 0xFF Tim2Full(7) Tim2Full(6) Tim2Full(5) Tim2Full(4) Tim2Full(3) Tim2Full(2) Tim2Full(1) Tim2Full(0) 

RegTim2CmpVal 0x0047 0x00 Tim2CmpVal(7) Tim2CmpVal(6) Tim2CmpVal(5) Tim2CmpVal(4) Tim2CmpVal(3) Tim2CmpVal(2) Tim2CmpVal(1) Tim2CmpVal(0) 

RegTim2CptVal 0x0048 0x00 Tim2CptVal(7) Tim2CptVal(6) Tim2CptVal(5) Tim2CptVal(4) Tim2CptVal(3) Tim2CptVal(2) Tim2CptVal(1) Tim2CptVal(0) 

RegTim3Cfg 0x0049 0x00 Tim3EnPWM Tim3IntSel Tim3SelStart(2) Tim3SelStart(1) Tim3SelStart(0) Tim3SelClk(2) Tim3SelClk(1) Tim3SelClk(0) 

RegTim3CptCmpCfg 0x004A 0x00 Tim3CptEdg(1) Tim3CptEdg(0) Tim3CptEvtSrc(1) Tim3CptEvtSrc(0) Tim3CmpFullAct(1) Tim3CmpFullAct(0) Tim3CmpValAct(1) Tim3CmpValAct(0) 

RegTim3Status 0x004B 0x00 Tim3Status(7) Tim3Status(6) Tim3Status(5) Tim3Status(4) Tim3Status(3) Tim3Status(2) Tim3Status(1) Tim3Status(0) 

RegTim3Full 0x004C 0xFF Tim3Full(7) Tim3Full(6) Tim3Full(5) Tim3Full(4) Tim3Full(3) Tim3Full(2) Tim3Full(1) Tim3Full(0) 

RegTim3CmpVal 0x004D 0x00 Tim3CmpVal(7) Tim3CmpVal(6) Tim3CmpVal(5) Tim3CmpVal(4) Tim3CmpVal(3) Tim3CmpVal(2) Tim3CmpVal(1) Tim3CmpVal(0) 

RegTim3CptVal 0x004E 0x00 Tim3CptVal(7) Tim3CptVal(6) Tim3CptVal(5) Tim3CptVal(4) Tim3CptVal(3) Tim3CptVal(2) Tim3CptVal(1) Tim3CptVal(0) 

RegTim4Cfg 0x004F 0x00 Tim4EnPWM Tim4IntSel Tim4SelStart(2) Tim4SelStart(1) Tim4SelStart(0) Tim4SelClk(2) Tim4SelClk(1) Tim4SelClk(0) 

RegTim4CptCmpCfg 0x0050 0x00 Tim4CptEdg(1) Tim4CptEdg(0) Tim4CptEvtSrc(1) Tim4CptEvtSrc(0) Tim4CmpFullAct(1) Tim4CmpFullAct(0) Tim4CmpValAct(1) Tim4CmpValAct(0) 

RegTim4Status 0x0051 0x00 Tim4Status(7) Tim4Status(6) Tim4Status(5) Tim4Status(4) Tim4Status(3) Tim4Status(2) Tim4Status(1) Tim4Status(0) 

RegTim4Full 0x0052 0xFF Tim4Full(7) Tim4Full(6) Tim4Full(5) Tim4Full(4) Tim4Full(3) Tim4Full(2) Tim4Full(1) Tim4Full(0) 

RegTim4CmpVal 0x0053 0x00 Tim4CmpVal(7) Tim4CmpVal(6) Tim4CmpVal(5) Tim4CmpVal(4) Tim4CmpVal(3) Tim4CmpVal(2) Tim4CmpVal(1) Tim4CmpVal(0) 

RegTim4CptVal 0x0054 0x00 Tim4CptVal(7) Tim4CptVal(6) Tim4CptVal(5) Tim4CptVal(4) Tim4CptVal(3) Tim4CptVal(2) Tim4CptVal(1) Tim4CptVal(0) 

RegADCCfg1 0x0055 0x00 EnADC RunContMeas RunSinglMeas EnTempSens ADCSmplRate(2) ADCSmplRate(1) ADCSmplRate(0) ADC8bit 

RegADCCfg2 0x0056 0x00 ADCSelRef(1) ADCSelRef(0) ADCSelRange(1) ADCSelRange(0) ADCLowNoise - - - 

RegADCOut0 0x0057 0x00 ADCOut0(7) ADCOut0(6) ADCOut0(5) ADCOut0(4) ADCOut0(3) ADCOut0(2) ADCOut0(1) ADCOut0(0) 

RegADCOut1 0x0058 0x00 ADCBusy ADCSelSrc(2) ADCSelSrc(1) ADCSelSrc(0) StsTempSens ADCOutLSB ADCOut1(1) ADCOut1(0) 

RegADCOffsetL 0x0059 0x00 ADCOffsetL(7) ADCOffsetL(6) ADCOffsetL(5) ADCOffsetL(4) ADCOffsetL(3) ADCOffsetL(2) ADCOffsetL(1) ADCOffsetL(0) 

RegADCOffsetM 0x005A 0x04 - - - - - ADCOffsetM(2) ADCOffsetM(1) ADCOffsetM(0) 

RegOpAmpCfg1 0x005B 0x00 EnOpAmp EnComp OpAmpSup CompRes SelCompInt(1) SelCompInt(0) - - 

RegOpAmpCfg2 0x005C 0x00 OpAmpSelInpPos(1) OpAmpSelInpPos(0) OpAmpSelInpNeg(1) OpAmpSelInpNeg(0) OpAmpSelOut - - - 
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RegName Address Init. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

RegDC-DCCfg 0x005D 0x00 EnDC-DC DC-DCLevel(1) DC-DCLevel(0) DC-DCIdle DC-DCStartSts - - - 

RegVLDCfg1 0x005E 0x00 EnVLD VLDRes VLDSelSrc(2) VLDSelSrc(1) VLDSelSrc(0) - - - 

RegVLDCfg2 0x005F 0x00 - - - VLDSelLvl(4) VLDSelLvl(3) VLDSelLvl(2) VLDSelLvl(1) VLDSelLvl(0) 

RegBgrCfg 0x0060 0x00 BgrEnOut NVMEnWrite - - - - - - 

RegInt0Sts 0x0061 0x00 Int0StsPort(0) Int0StsTim1 Int0StsPr1Ck0 Int0StsADC Int0StsDoCDM Int0StsDoCPM Int0StsGasp Int0StsPMMiss 

RegInt1Sts 0x0062 0x00 Int1StsPort(2) Int1StsPort(1) Int1StsTim2 Int1StsTim3 Int1StsOpAmp Int1StsPr1Ck5/3 Int1StsSPIStop Int1StsSPIStart 

RegInt2Sts 0x0063 0x00 Int2StsVLD Int2StsSlpCnt Int2StsPort(7) Int2StsPort(6) Int2StsPort(5) Int2StsPort(4) Int2StsPort(3) Int2StsTim4 

RegInt0Msk 0x0064 0x00 Int0MskPort(0) Int0MskTim1 Int0MskPr1Ck0 Int0MskADC Int0MskDoCDM Int0MskDoCPM Int0MskGasp Int0MskPMMiss 

RegInt1Msk 0x0065 0x00 Int1MskPort(2) Int1MskPort(1) Int1MskTim2 Int1MskTim3 Int1MskOpAmp Int1MskPr1Ck5/3 Int1MskSPIStop Int1MskSPIStart 

RegInt2Msk 0x0066 0x00 Int2MskVLD Int2MskSlpCnt Int2MskPort(7) Int2MskPort(6) Int2MskPort(5) Int2MskPort(4) Int2MskPort(3) Int2MskTim4 

RegInt0PostMsk 0x0067 0x00 Int0PostMskPort(0) Int0PostMskTim1 Int0PostMskPr1Ck0 Int0PostMskADC Int0PostMskDoCDM Int0PostMskDoCPM Int0PostMskGasp Int0PostMskPMMiss 

RegInt1PostMsk 0x0068 0x00 Int1PostMskPort(2) Int1PostMskPort(1) Int1PostMskTim2 Int1PostMskTim3 Int1PostMskOpAmp Int1PostMskPr1Ck5/3 Int1PostMskSPIStop Int1PostMskSPIStart 

RegInt2PostMsk 0x0069 0x00 Int2PostMskVLD Int2PostMskSlpCnt Int2PostMskPort(7) Int2PostMskPort(6) Int2PostMskPort(5) Int2PostMskPort(4) Int2PostMskPort(3) Int2PostMskTim4 

RegIntPortSrc 0x006A 0x00 IntPortSrc(7) IntPortSrc(6) IntPortSrc(5) IntPortSrc(4) IntPortSrc(3) IntPortSrc(2) IntPortSrc(1) IntPortSrc(0) 

RegEvtSts 0x006B 0x00 - - - - Evt1StsSlpCnt Evt1StsSPI Evt1StsADC Evt0StsGasp 

RegEvtCfg 0x006C 0x00 Evt1PostMskSC Evt1MskSC Evt1PostMskSPI Evt1MskSPI Evt1PostMskADC Evt1MskADC Evt0PostMskGasp Evt0MskGasp 

RegWDCfg 0x006D 0x00 WDDis - - - - - - WDClear 

RegWDKey 0x006E 0x00 WDKey(7) WDKey(6) WDKey(5) WDKey(4) WDKey(3) WDKey(2) WDKey(1) WDKey(0) 

RegWDLdValL 0x006F 0x00 WDLdValL(7) WDLdValL(6) WDLdValL(5) WDLdValL(4) WDLdValL(3) WDLdValL(2) WDLdValL(1) WDLdValL(0) 

RegWDLdValM 0x0070 0x80 WDLdValM(7) WDLdValM(6) WDLdValM(5) WDLdValM(4) WDLdValM(3) WDLdValM(2) WDLdValM(1) WDLdValM(0) 

RegWDStatL 0x0071 0x00 WDStatL(7) WDStatL(6) WDStatL(5) WDStatL(4) WDStatL(3) WDStatL(2) WDStatL(1) WDStatL(0) 

RegWDStatM 0x0072 0x80 WDStatM(7) WDStatM(6) WDStatM(5) WDStatM(4) WDStatM(3) WDStatM(2) WDStatM(1) WDStatM(0) 

RegSCCfg 0x0073 0x00 SCDis SCStart - - - - - - 

RegSCLdVal0 0x0074 0x00 SCLdVal0(7) SCLdVal0(6) SCLdVal0(5) SCLdVal0(4) SCLdVal0(3) SCLdVal0(2) SCLdVal0(1) SCLdVal0(0) 
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RegName Address Init. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

RegSCLdVal1 0x0075 0x80 SCLdVal1(7) SCLdVal1(6) SCLdVal1(5) SCLdVal1(4) SCLdVal1(3) SCLdVal1(2) SCLdVal1(1) SCLdVal1(0) 

RegSCLdVal2 0x0076 0x00 SCLdVal2(7) SCLdVal2(6) SCLdVal2(5) SCLdVal2(4) SCLdVal2(3) SCLdVal2(2) SCLdVal2(1) SCLdVal2(0) 

RegSCStat0 0x0077 0x00 SCStat0(7) SCStat0(6) SCStat0(5) SCStat0(4) SCStat0(3) SCStat0(2) SCStat0(1) SCStat0(0) 

RegSCStat1 0x0078 0x80 SCStat1(7) SCStat1(6) SCStat1(5) SCStat1(4) SCStat1(3) SCStat1(2) SCStat1(1) SCStat1(0) 

RegSCStat2 0x0079 0x00 SCStat2(7) SCStat2(6) SCStat2(5) SCStat2(4) SCStat2(3) SCStat2(2) SCStat2(1) SCStat2(0) 

RegSPICfg1 0x007A 0x03 SPIEn SPIMode(2) SPIMode(1) SPIMode(0) SPINegEdg SPIRTO SPIMSB1st SPIAutoStart 

RegSPICfg2 0x007B 0x00 SPISelSClk(1) SPISelSClk(0) SPISelSIn(1) SPISelSIn(0) - - - - 

RegSPIStart 0x007C 0x00 SPIStart - - - - - - - 

RegSPIDIn 0x007D 0x00 SPIDIn(7) SPIDIn(6) SPIDIn(5) SPIDIn(4) SPIDIn(3) SPIDIn(2) SPIDIn(1) SPIDIn(0) 

RegSPIDOut 0x007E 0x00 SPIDOut(7) SPIDOut(6) SPIDOut(5) SPIDOut(4) SPIDOut(3) SPIDOut(2) SPIDOut(1) SPIDOut(0) 

RegCacheB00 0x0280 0x00 CacheB00(7) CacheB00(6) CacheB00(5) CacheB00(4) CacheB00(3) CacheB00(2) CacheB00(1) CacheB00(0) 

RegCacheB01 0x0281 0x00 CacheB01(7) CacheB01(6) CacheB01(5) CacheB01(4) CacheB01(3) CacheB01(2) CacheB01(1) CacheB01(0) 

RegCacheB02 0x0282 0x00 CacheB02(7) CacheB02(6) CacheB02(5) CacheB02(4) CacheB02(3) CacheB02(2) CacheB02(1) CacheB02(0) 

RegCacheB03 0x0283 0x00 CacheB03(7) CacheB03(6) CacheB03(5) CacheB03(4) CacheB03(3) CacheB03(2) CacheB03(1) CacheB03(0) 

RegCacheB04 0x0284 0x00 CacheB04(7) CacheB04(6) CacheB04(5) CacheB04(4) CacheB04(3) CacheB04(2) CacheB04(1) CacheB04(0) 

RegCacheB05 0x0285 0x00 CacheB05(7) CacheB05(6) CacheB05(5) CacheB05(4) CacheB05(3) CacheB05(2) CacheB05(1) CacheB05(0) 

RegCacheB06 0x0286 0x00 CacheB06(7) CacheB06(6) CacheB06(5) CacheB06(4) CacheB06(3) CacheB06(2) CacheB06(1) CacheB06(0) 

RegCacheB07 0x0287 0x00 CacheB07(7) CacheB07(6) CacheB07(5) CacheB07(4) CacheB07(3) CacheB07(2) CacheB07(1) CacheB07(0) 

RegCacheB08 0x0288 0x00 CacheB08(7) CacheB08(6) CacheB08(5) CacheB08(4) CacheB08(3) CacheB08(2) CacheB08(1) CacheB08(0) 

RegCacheB09 0x0289 0x00 CacheB09(7) CacheB09(6) CacheB09(5) CacheB09(4) CacheB09(3) CacheB09(2) CacheB09(1) CacheB09(0) 

RegCacheB10 0x028A 0x00 CacheB10(7) CacheB10(6) CacheB10(5) CacheB10(4) CacheB10(3) CacheB10(2) CacheB10(1) CacheB10(0) 

RegCacheB11 0x028B 0x00 CacheB11(7) CacheB11(6) CacheB11(5) CacheB11(4) CacheB11(3) CacheB11(2) CacheB11(1) CacheB11(0) 

RegCacheB12 0x028C 0x00 CacheB12(7) CacheB12(6) CacheB12(5) CacheB12(4) CacheB12(3) CacheB12(2) CacheB12(1) CacheB12(0) 

RegCacheB13 0x028D 0x00 CacheB13(7) CacheB13(6) CacheB13(5) CacheB13(4) CacheB13(3) CacheB13(2) CacheB13(1) CacheB13(0) 
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RegName Address Init. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

RegCacheB14 0x028E 0x00 CacheB14(7) CacheB14(6) CacheB14(5) CacheB14(4) CacheB14(3) CacheB14(2) CacheB14(1) CacheB14(0) 

RegCacheB15 0x028F 0x00 CacheB15(7) CacheB15(6) CacheB15(5) CacheB15(4) CacheB15(3) CacheB15(2) CacheB15(1) CacheB15(0) 

RegCacheB16 0x0290 0x00 CacheB16(7) CacheB16(6) CacheB16(5) CacheB16(4) CacheB16(3) CacheB16(2) CacheB16(1) CacheB16(0) 

RegCacheB17 0x0291 0x00 CacheB17(7) CacheB17(6) CacheB17(5) CacheB17(4) CacheB17(3) CacheB17(2) CacheB17(1) CacheB17(0) 

RegCacheB18 0x0292 0x00 CacheB18(7) CacheB18(6) CacheB18(5) CacheB18(4) CacheB18(3) CacheB18(2) CacheB18(1) CacheB18(0) 

RegCacheB19 0x0293 0x00 CacheB19(7) CacheB19(6) CacheB19(5) CacheB19(4) CacheB19(3) CacheB19(2) CacheB19(1) CacheB19(0) 

RegCacheB20 0x0294 0x00 CacheB20(7) CacheB20(6) CacheB20(5) CacheB20(4) CacheB20(3) CacheB20(2) CacheB20(1) CacheB20(0) 

RegCacheB21 0x0295 0x00 CacheB21(7) CacheB21(6) CacheB21(5) CacheB21(4) CacheB21(3) CacheB21(2) CacheB21(1) CacheB21(0) 

RegCacheB22 0x0296 0x00 CacheB22(7) CacheB22(6) CacheB22(5) CacheB22(4) CacheB22(3) CacheB22(2) CacheB22(1) CacheB22(0) 

RegCacheB23 0x0297 0x00 CacheB23(7) CacheB23(6) CacheB23(5) CacheB23(4) CacheB23(3) CacheB23(2) CacheB23(1) CacheB23(0) 

RegCacheB24 0x0298 0x00 CacheB24(7) CacheB24(6) CacheB24(5) CacheB24(4) CacheB24(3) CacheB24(2) CacheB24(1) CacheB24(0) 

RegCacheB25 0x0299 0x00 CacheB25(7) CacheB25(6) CacheB25(5) CacheB25(4) CacheB25(3) CacheB25(2) CacheB25(1) CacheB25(0) 

RegCacheB26 0x029A 0x00 CacheB26(7) CacheB26(6) CacheB26(5) CacheB26(4) CacheB26(3) CacheB26(2) CacheB26(1) CacheB26(0) 

RegCacheB27 0x029B 0x00 CacheB27(7) CacheB27(6) CacheB27(5) CacheB27(4) CacheB27(3) CacheB27(2) CacheB27(1) CacheB27(0) 

RegCacheB28 0x029C 0x00 CacheB28(7) CacheB28(6) CacheB28(5) CacheB28(4) CacheB28(3) CacheB28(2) CacheB28(1) CacheB28(0) 

RegCacheB29 0x029D 0x00 CacheB29(7) CacheB29(6) CacheB29(5) CacheB29(4) CacheB29(3) CacheB29(2) CacheB29(1) CacheB29(0) 

RegCacheB30 0x029E 0x00 CacheB30(7) CacheB30(6) CacheB30(5) CacheB30(4) CacheB30(3) CacheB30(2) CacheB30(1) CacheB30(0) 

RegCacheB31 0x029F 0x00 CacheB31(7) CacheB31(6) CacheB31(5) CacheB31(4) CacheB31(3) CacheB31(2) CacheB31(1) CacheB31(0) 

RegCacheCfg1 0x02A0 0x00 - - CacheRow(5) CacheRow(4) CacheRow(3) CacheRow(2) CacheRow(1) CacheRow(0) 

RegCacheCfg2 0x02A1 0x80 NVMFastProg - - - - CacheSector(2) CacheSector(1) CacheSector(0) 

RegTrimOsc15M 0x02A2 0x80 TrimOsc15M(7) TrimOsc15M(6) TrimOsc15M(5) TrimOsc15M(4) TrimOsc15M(3) TrimOsc15M(2) TrimOsc15M(1) TrimOsc15M(0) 

RegTrimOsc2M 0x02A3 0x80 TrimOsc2M(7) TrimOsc2M(6) TrimOsc2M(5) TrimOsc2M(4) TrimOsc2M(3) TrimOsc2M(2) TrimOsc2M(1) TrimOsc2M(0) 

RegTrimVLD 0x02A4 0x08 - - - - TrimVLD(3) TrimVLD(2) TrimVLD(1) TrimVLD(0) 

RegStsCStart 0x02A5 0x39 - - StsCSReson StsCSXtal StsCSPad StsCSRC8k StsCSRC2M StsCSRC15M 

 

RegName Address Init. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

RegStsEnOsc 0x02A6 0x06 - - - StsEnReson StsEnXtal StsEnRC8k StsEnRC2M StsEnRC15M 

RegCkSw1 0x02A7 0x12 CkSwSelX CkSwStsX CkSwSelHi(2) CkSwSelHi(1) CkSwSelHi(0) CkSwStsHi(2) CkSwStsHi(1) CkSwStsHi(0) 

RegCkSw2 0x02A8 0x24 - - CkSwSelLo(2) CkSwSelLo(1) CkSwSelLo(0) CkSwStsLo(2) CkSwStsLo(1) CkSwStsLo(0) 
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2.6 PORT TERMINAL CONNECTION REFERENCE TABLE 

chip Name Base IRQ ADC

Reset & 

WkUp VREF VLD OPAMP SPI GASP CLOCK

Timer 

clock

Timer 

start

PWM 

FrqOut

high 

drive

Nbr

1 VSS2 SUP VSS protection pad to reduce noisedouble bond

2 VSS SUP main VSS

3 PB2 IO SCLK sig HD

4 PB3 IO sig HD

5 PB4 IO SOUT sig HD

6 PB5 IO sig HD

7 PB6 IO GASP-SCK sig HD

8 PB7 IO GASP-SIO sig HD

9 PA0 IO PAIRQ0 ADC0 Rst_Wkup0 t1ck0_in start1_in sig

10 PC0 IO PCIRQ0 ADC1 sig

11 PA1 IO PAIRQ1 ADC2 Rst_Wkup1 VLD OPA_Out t2ck0_in start2_in sig

12 PC1 IO PCIRQ1 ADC3 VLD OPA_Out t2ck1_in start3_in sig

13 PA2 IO PAIRQ2 ADC4 Rst_Wkup2 Vref_ADC VLD OPA_INM
SIN

SOUT
t3ck0_in start4_in sig

14 PC2 IO PAIRQ2 ADC5 OPA_INM SOUT sig

15 PA3 IO PAIRQ3 ADC6 Rst_Wkup3 OPA_INP t4ck0_in start5_in sig HD

16 PC3 IO PCIRQ3 ADC7 OPA_INP t4ck1_in start6_in sig HD

17 VREG SUP use external Capacitor

18 PA4 IO PAIRQ4 Rst_Wkup4 SIN XIN sig

19 PC4 IO PCIRQ4
XOUT

ExtCk
sig

20 TM IN GASP-Sel
21 PA5 IO PAIRQ5 Rst_Wkup5 sig HD

22 PC5 IO PCIRQ5 VLD sig HD

23 PC6 IO PCIRQ6 VLD SCLK t1ck1_in start7_in sig HD

24 PA6 IO PAIRQ6 Rst_Wkup6 Vref_out VLD SCLK sig HD

25 PA7 IO PAIRQ7 Rst_Wkup7 VLD SOUT sig HD

26 PC7 IO PCIRQ7 t3ck1_in sig

27 PB0 IO SIN sig HD

28 PB1 IO sig HD

29 VSUP SUP

30 VSUP2 SUP VSUP protection pad to reduce noise

31 DCDC SUP DCDC Coil connection in case of DCDC Version, open (not bonded, if no DCDC)

32 VSSDCDC SUP VSS for DCDC, not bonded for non DCDC versions  
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2.7 TSSOP PACKAGE PINOUT CIRCUIT WITHOUT DC-DC AND S08 

PB5

PB6

PB7

PA0

PC0

PA1

PC1

PA2

PC2

PA3

PC3

Vreg

PA4

PC4 TM

PA5

PC5

PA6

PC6

PA7

PC7

PB0

PB1

VSUP

VSS

PB2

PB3

PB41

2

3

4

5

6

7

8

9

10

11

12

13

14 15

16

17

18

19

20

21

22

23

24

25

26

27

28IO

IO/GASP-CK

IO/GASP-DIO

IO/Tim/Rst0/

ADC0

IO/

ADC1

IO/Tim/Rst1/

VLD/ADC2/OPA-Out

IO/Tim/

VLD/ADC3/OPA-Out

IO/SIN/SOUT/Tim/Rst2/

ADC4/VLD/OPA-INM

IO/SOUT/

ADC5/OPA-INM

IO/Tim/Rst3/

ADC6/OPA-INP

IO/Tim/

ADC7/OPA-INP

 GASP-Sel

IO/SIN/Rst4/

Xin

IO/ExtCK/

Xout

IO/Rst5/

IO/

VLD

IO/SCLK/Rst6/

Vref/VLD

IO/SCLK/Tim/

VLD

IO/SOUT/Rst7/

VLD

IO/Tim

IO/SIN

IO

IO/SCLK

IO

IO/SOUT

28-LeadTSSOP 

4.40mm body

EM6819FX-BXXX

E
M

6
8

1
9

PB5

PB6

PB7

PA0

PA1

PC1

PA2

PC2

PA3

Vreg

PA4

PC4 TM

PA5

PC5

PA6

PC6

PA7

PC7

VSUP

VSS

PB2

PB3

PB41

2

3

4

5

6

7

8

9

10

11

12 13

14

15

16

17

18

19

20

21

22

23

24IO

IO/GASP-CK

IO/GASP-DIO

IO/Tim/Rst0/

ADC0

IO/Tim/Rst1/

VLD/ADC2/OPA-Out

IO/Tim/

VLD/ADC3/OPA-Out

IO/SIN/SOUT/Tim/Rst2/

ADC4/VLD/OPA-INM

IO/SOUT/

ADC5/OPA-INM

IO/Tim/Rst3/

ADC6/OPA-INP

 GASP-Sel

IO/SIN/Rst4/

Xin

IO/ExtCK/

Xout

IO/Rst5/

IO/

VLD

IO/SCLK/Rst6/

Vref/VLD

IO/SCLK/Tim/

VLD

IO/SOUT/Rst7/

VLD

IO/Tim

IO/SCLK

IO

IO/SOUT

24-Lead TSSOP 

4.40mm body

EM6819FX-BXXX

E
M

6
8

1
9

PB5

PB6

PB7

PA1

PA2

PC2

PA3

Vreg

PA4 PC4

TM

PC5

PA6

PC6

PA7

VSUP

VSS

PB2

PB3

2

3

4

5

6

7

8

9

10 11

12

13

14

15

16

17

18

19

20

IO

IO/GASP-CK

IO/GASP-DIO

IO/Tim/Rst1/

VLD/ADC2/OPA-Out

IO/SIN/SOUT/Tim/Rst2/

ADC4/VLD/OPA-INM

IO/SOUT/

ADC5/OPA-INM

IO/Tim/Rst3/

ADC6/OPA-INP

 GASP-Sel

IO/SIN/Rst4/

Xin

IO/ExtCK/

Xout

IO/

VLD

IO/SCLK/Rst6/

Vref/VLD

IO/SCLK/Tim/

VLD

IO/SOUT/Rst7/

VLD

IO/SCLK

IO

20-Lead TSSOP 

4.40mm body

EM6819FX-BXXX

PB41IO/SOUT

E
M

6
8

1
9

PB6

PB7

PA1

PA2

PA3

Vreg

PA4 PC4

TM

PA6

PC6

PA7

VSUP

VSS

PB2

2

3

4

5

6

7

8 9

10

11

12

13

14

15

16

IO/GASP-CK

IO/GASP-DIO

IO/Tim/Rst1/

VLD/ADC2/OPA-Out

IO/SIN/SOUT/Tim/Rst2/

ADC4/VLD/OPA-INM

IO/Tim/Rst3/

ADC6/OPA-INP

 GASP-Sel

IO/SIN/Rst4/

Xin

IO/ExtCK/

Xout

IO/SCLK/Rst6/

Vref/VLD

IO/SCLK/Tim/

VLD

IO/SOUT/Rst7/

VLD

IO/SCLK

16-Lead TSSOP 

4.40mm body

EM6819FX-BXX0

EM6819FX-BXX4

PB41IO/SOUT

E
M

6
8

1
9

PB6

PB7

PA2

Vreg TM

PA6

VSUP

VSS1

2

3

4 5

6

7

8IO/GASP-CK

IO/GASP-DIO

IO/SIN/SOUT/Tim/Rst2/

ADC4/VLD/OPA-INM

 GASP-Sel

IO/SCLK/Rst6/

Vref/VLD

 8-Lead SOIC-150 

EM6819FX-BXXX

E
M

6
8

1
9

PB6

PB7

PA1

PA2

PA3

Vreg PA4

PC4

TM

PA6

PC6

VSUP

VSS

PB2

2

3

4

5

6

7

8 9

10

11

12

13

14

15

16

IO/GASP-CK

IO/GASP-DIO

IO/Tim/Rst1/

VLD/ADC2/OPA-Out

IO/SIN/SOUT/Tim/Rst2/

ADC4/VLD/OPA-INM

IO/Tim/Rst3/

ADC6/OPA-INP

 GASP-Sel

IO/SIN/Rst4/

IO

IO/SCLK/Rst6/

Vref/VLD

IO/SCLK/Tim/

VLD

IO/SCLK

16-Lead TSSOP 

4.40mm body

EM6819FX-BXX5

EM6819FX-BXX6

PB41IO/SOUT
E

M
6

8
1

9PC2
IO/SOUT/

ADC5/OPA-INM

Note: depending on the family type Bxxx not all terminal mappings may be available
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2.8 TSSOP PACKAGE PINOUT CIRCUIT WITH DC-DC 

PB5

PB6

PB7

PA0

PC0

PA1

PC1

PA2

PC2

PA3

PC3

Vreg

PA4 PC4

TM

PA5

PC5

PA6

PC6

PA7

VSUP

VSUP2

DCDC

VSSDCDC

VSS2

VSS

PB21

2

3

4

5

6

7

8

9

10

11

12

13

14 15

16

17

18

19

20

21

22

23

24

25

26

27

28

IO

IO/GASP-CK

IO/GASP-DIO

IO/Tim/Rst0/

ADC0

IO/

ADC1

IO/Tim/Rst1/

VLD/ADC2/OPA-Out

IO/Tim/

VLD/ADC3/OPA-Out

IO/SIN/SOUT/Tim/Rst2/

ADC4/VLD/OPA-INM

IO/SOUT/

ADC5/OPA-INM

IO/Tim/Rst3/

ADC6/OPA-INP

IO/Tim/

ADC7/OPA-INP

GASP-Sel

IO/SIN/Rst4/

Xin

IO/Rst5/

IO/

VLD

IO/SCLK/Rst6/

Vref/VLD

IO/SCLK/Tim/

VLD

VSS protect

IO/SCLK

28-Lead TSSOP 

4.40mm body

EM6819FX-AXXX

IO/SOUT

IO/ExtCK/

Xout

PB4IO/SOUT

VSUP protect

E
M

6
8

1
9

D
C

D
C

PB6

PB7

PA1

PA2

PC2

PA3

Vreg

PA4 PC4

TM

PA6

PC6

VSUP

VSUP2

DCDC

VSSDCDC

VSS2

VSSPB21

2

3

4

5

6

7

8

9

10 11

12

13

14

15

16

17

18

19

20

IO/GASP-CK

IO/GASP-DIO

IO/Tim/Rst1/

VLD/ADC2/OPA-Out

IO/SIN/SOUT/Tim/Rst2/

ADC4/VLD/OPA-INM

IO/SOUT/

ADC5/OPA-INM

IO/Tim/Rst3/

ADC6/OPA-INP

GASP-Sel

IO/SIN/Rst4/

Xin

IO/SCLK/Rst6/

Vref/VLD

IO/SCLK/Tim/

VLD

VSS protect

IO/SCLK

20-Lead TSSOP 

4.40mm body

EM6819FX-AXX0

IO/SOUT

IO/ExtCK/

Xout

PB4IO/SOUT

VSUP protect

E
M

6
8

1
9

D
C

D
C

PB6

PB7

PA1

PA2

PC2

Vreg TM

PA6

PC6

VSUP

VSUP2

DCDC

VSSDCDC

VSS2VSS

2

3

4

5

6

8 9

10

11

12

13

14

15

161

IO/GASP-CK

IO/GASP-DIO

IO/Tim/Rst1/

VLD/ADC2/OPA-Out

IO/SIN/SOUT/Tim/Rst2/

ADC4/VLD/OPA-INM

IO/SOUT/

ADC5/OPA-INM

GASP-Sel

IO/SCLK/Rst6/

Vref/VLD

IO/SCLK/Tim/

VLD

VSS protect

16-Lead TSSOP 

4.40mm body

EM6819FX-AXXX

IO/SOUT

VSUP protect

PA37IO/Tim/Rst3/

ADC6/OPA-INP

E
M

6
8

1
9

D
C

D
C

IO/SOUT/Rst7/

VLD

Note: depending on the family type Axxx not all terminal mappings may be available
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2.9 QFN PACKAGES WITH AND WITHOUT DCDC 

with DCDC

without DCDC

20 19 18 17 16

2

1

7 8 9 10

PB6

PB7

PA1

PA2

PC2

VSUP

PB0

PA6

P
B

5

P
B

4

P
B

3

P
B

2

P
A

4

P
C

4

T
M

3

4

5

15

14

13

12

20 Lead QFN 

4x4mm body

EM6819FX-BXXX

PC6

11

6

V
re

g

EM6819

P
A

3

V
S

S

PC5

32 31 30 29 28 27 26 25

2

1

9 10 11 12 13 14 15 16

PB7

PA0

PC0

PA1

PC1

PA2

PC2

PA3

DCDC

VSUP2

VSUP

PB1

PB0

PC7

PA7

PA6

P
B

6

P
B

5

P
B

4

P
B

3

P
B

2

V
S

S

V
S

S
2

V
S

S
_

D
C

-D
C

P
C

3

V
R

E
G

P
A

4

P
C

4

T
M

P
A

5

P
C

5

P
C

6

4

3

6

5

8

7

23

24

21

22

19

20

17

18

32 Lead QFN

5x5mm body 

EM6819FX-AXXX

EM6819

DCDC

20 19 18 17 16

2

1

7 8 9 10

PB7

PA1

PA2

PC2

PA3

VSS_

DC-DC

DC-DC

VSUP2

P
B

6

P
B

4

P
B

2

V
S

S

P
C

4

T
M

P
C

6

3

4

5

15

14

13

12 VSUP

11

6

P
A

4

EM6819

DCDC

V
R

E
G

V
S

S
2

PA6

20 Lead QFN

4x4mm body 

EM6819FX-AXXX
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3. CPU CORE CR816 
The full detail of the used CoolRISC 816L core is described in [1]. 
 
A brief overview of its highlights is given 
below. 
Á 8-bits RISC register-memory 

processor based on a Harvard 
architecture 

Á 3 stage pipeline (no delay slots or 
branch delays) 

Á 176 Kbytes max Program Memory 
size (64 KInstruction, 22 bit wide) 

Á 64 Kbytes max Data Memory size 
(organized in 256 x 256 Kbytes 
pages) 

Á 8 max hardware subroutines and 
unlimited software subroutines 

Á 8 bit x 8 bit hardware multiplier 
Á 5 addressing modes 

o direct addressing 
o indexed addressing with 

immediate offset 
o indexed addressing with 

register offset 
o indexed addressing with post-

incrementation of the offset 
o indexed addressing with pre-

decrementaion of the offset 
Á 16 CPU internal registers (Accu, 

general purpose, Index, offset, status)  
 
The Instruction Set is composed of 
Á Branch Instructions 
Á Transfer Instructions 
Á Arithmetic and Logical Instructions 
Á Special Instructions 

 

Unlike most RISC processors, the CR816L provides 
instructions which can perform arithmetic and logical 
operations with operands stored either in the data memory or 
in internal registers.  
 
Similarly to classic 8-bit processors, the CR816L architecture 
provides an accumulator located at the ALU output that stores 
the last ALU result. 
 
All arithmetic operations support both signed and unsigned 
operations. 
 

 

3.1 PM_MISS FUNCTION (FLASH READ MONITOR) 

In extreme conditons (very low temperature and ck_hi > 15MHz) the NVM time access could be longer than a CPU 
cycle. In this case a pm_miss is generated, meaning that the CPU will automatically wait an additional cycle before to 
fetch the current instruction read in the NVM. Doing so, it guaranttees that the system never fails even if the CPU is 
running faster than the NVM. Interrupt of priority 0 Int0StsPmMiss is generated on each pm_miss. 
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4. NVM MEMORY 

4.1 INTRODUCTION 

The circuits Non Volatile Memory (NVM) is used to store the application software but it may also be used to store data 
(constants or variables). The same physical memory area is shared between the instruction code and the dataôs. The 
boundary in this general purpose NMV memory (GPNVM) between the instruction code and the dataôs is not fixed in 
detail by hardware but given by the linker after compilation. 
 
The data read access in NVM (see chapter ñRead data in NVMò) is executed as a simple register access.  
 
The data write access in NVM (see chapter ñWrite data in NVMò) is not executed with a simple MOVE. It is necessary to 
store the dataôs in an intermediate memory called RAM cache and to execute an API sub-routine in the ROM. 
 
NVM data read access needs 2 CPU cycles, 1

st
 the read instruction followed with an NVM data access. During the date 

access phase the CPU is in a wait state. The CR816 instruction is a 22 bits wide bus. When the CPU reads the NVM 
through the dataôs bus, 22 bits are read but only 2 bytes (16-bits) are accessed (the other 6 bits are used for 
verification).  
 
Note:  
If the additional 6 bits are not equal to 0x3F, the read access to the previous read pair of bytes is denied. The system 
interprets this access as a forbidden access to the program memory area (code protection feature) 
 
Instruction read by CPU is straight foreward; all instruction read take 1 CPU cycle. 

4.2 NVM ARCHITECTURE 

The NVM is divided in 6 sectors, each sector is devided in 64 rows and each row contains either 16 instructions or 32 
data bytes. A single row shall not share instructions and data bytes. From the CPU data bus interface point of view, the 
NVM is mapped from address 0x4000 to 0x6FFF as shown in the following diagram. 
 
Figure 3, NVM architecture 

SECTOR 0

SECTOR 1

SECTOR 2

SECTOR 3

SECTOR 4

SECTOR 5

row 63

row 62

row i

row 1

row 0

0x4000

0x47FF
0x4800

0x4FFF
0x5000

0x57FF
0x5800

0x5FFF
0x6000

0x67FF
0x6800

0x6FFF

Instruction 15Instruction 0 Instruction 1 Instruction j Instruction 14

6 non used bits RegCacheB[2j+1] RegCacheB[2j]

 
 
Note:  
The row 63 and 62 of sector 5 is reserved for trimming word and EM6819 production tracking code. Write access in this 
row is denied. 
The row 61 of sector 5 is used for NVM memory dump and external read/write access protection. 
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4.3 RAM CACHE 

The RAM cache is an image of 1 row of the NVM. The write access to the NVM is done row by row. After selecting the 
row and the sector to access, the RAM cache contents are copied in the selected row by the CPU executing a CALL of 
the API sub-routine in the ROM. 
 
The RAM cache is mapped as follows: 

DM address (HEX) RAM cache byte 

0x0280 RegCacheB00 

0x0281 RegCacheB01 

0x0282 RegCacheB02 

0x0283 RegCacheB03 

0x0284 RegCacheB04 

0x0285 RegCacheB05 

0x0286 RegCacheB06 

0x0287 RegCacheB07 

0x0288 RegCacheB08 

0x0289 RegCacheB09 

0x028A RegCacheB10 

0x028B RegCacheB11 

0x028C RegCacheB12 

0x028D RegCacheB13 

0x028E RegCacheB14 

0x028F RegCacheB15 

0x0290 RegCacheB16 

0x0291 RegCacheB17 

0x0292 RegCacheB18 

0x0293 RegCacheB19 

0x0294 RegCacheB20 

0x0295 RegCacheB21 

0x0296 RegCacheB22 

0x0297 RegCacheB23 

0x0298 RegCacheB24 

0x0299 RegCacheB25 

0x029A RegCacheB26 

0x029B RegCacheB27 

0x029C RegCacheB28 

0x029D RegCacheB29 

0x029E RegCacheB30 

0x029F RegCacheB31 

  

4.4 WRITE DATA IN NVM 

Only erased memory space can be written. Write applies always to one full row. Erase and write operation are handled 
by API-subroutines. 

4.4.1 ROW AND SECTOR SELECTION 

Write access is done row by row (32 bytes at a time). The row selection needs to be done before calling the API 
subroutine. 
 
RegCacheCfg1[5:0] in address 0x02A0 is the row pointer from, it may take values from 0x00 and 0x3F (row 63). 
RegCacheCfg2[2:0] in address 0x02A1 is the sector pointer, it may take values from 0x00 and 0x05. 

4.4.2 FAST/SLOW OPERATION 

In low voltage conditions (VSUPLow in register RegSysCfg1 = ó1ô) all erase and write accesses to the NVM should be 
done using the corresponding erase_x_slow_x and write_x_slow_x API subroutine. The óslowô API routines will take 
more time to execute but will draw instantly less current. 
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4.4.3 ERASE 

Erase is a mandatory step before write. The NVM erase state is high, write state low. 
Only Row erase or sector erase are allowed, below table summaries the available API routines 
 

sub-routines Description Duration 

erase_sector_apl 
Erase the selected sector [4:0].  
Erase sector 5 is denied. 

2 ms 

erase_sector_slow_apl 
Erase the selected sector [4:0] in slow mode. 
Erase sector 5 is denied. 

3 ms 

erase_row_apl 
Erase the selected row [63:0] in the selected 
sector [5:0].  
Erase row 63 & 62 in sector 5 is denied. 

2 ms 

erase_row_slow_apl 
Erase the selected row [63:0] in the selected 
sector [5:0] in slow mode.  
Erase row 63 & 62 in sector 5 is denied. 

3 ms 

 
Accessing above routines will use the sector and row pointers as defined in RegCacheCfg2,1 

4.4.4 WRITE 

Before writing a specific row, the RAM cache needs to get the new data, the sector and row pointers need to be set 
according to the desired NVM location, and once everything setup, the CPU may call one of the below listed API 
subroutines to write the NVM row. Write access is row by row only.  
Write_row_x API routines include also the erase row. It is therefore not necessary to erase the row before. 
Write_only_x routines do not include the erase. These routines may only be used if the addressed row was erased 
earlier. 

sub-routines Description Duration 

write_row_apl 
Erase and write the selected row [63:0] in the 
selected sector [5:0].  
Access row 63 & 62 in sector 5 is denied. 

3 ms 

write_row_slow_apl 
Erase and write the selected row [63:0] in the 
selected sector [5:0] in slow mode.  
Access row 63 & 62 in sector 5 is denied. 

4.5 ms 

write_only_apl 
Only write the selected row [63:0] in the selected 
sector [5:0].  
Write row 63 & 62 in sector 5 is denied. 

1 ms 

write_only_slow_apl 
Only write the selected row [63:0] in the selected 
sector [5:0] in slow mode.  
Write row 63 & 62 in sector 5 is denied. 

1.5 ms 

 
Note:  
It is not allowed to re-write more a given row without prior erase  
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4.5 ROW 61 SECTOR 5 

It is possible to protect the NVM against undesired external access through the GASP interface.  
There are two kind of protection: 
Lock:  No code or data modification from GASP are allowed; Sector and row erase, write_row and   
 write_only are impossible. Specific GASP reads remain possible in specific user authorized   
 areas. 
TLock:  Same as Lock but in addition: Itôs impossible to analyse the NVM data over the GASP    
 interface even with the factory test modes. 
 
TLock and Lock are bytes store in row 61 of sector 5. TLock is at address 0x6FDF (RegCacheB31) and 0x6FDE 
(RegCacheB30). They are active (NVM protected) when they are equal to 0x4E. 
 
As mentioned above, it is possible to open external access (GASP access) in read mode in a part of the NVM. The start 
and stop address of this window is stored in the row 61 of sector 5. The stop and start address are mapped as follows: 
 

Limit DM address RAM cache 

Start address MSB 0x6FDD RegCacheB29 

Start address LSB 0x6FDC RegCacheB28 

Stop address MSB 0x6FDB RegCacheB27 

Stop address LSB 0x6FDA RegCacheB26 

The rest of the row 61 of sector 5 is reserved and shall not be accessed by the user. 

4.6 ROW 62 SECTOR 5 

The row 62 of sector 5 contains different trimming values that are not copied automatically after reset but available to 
the user. The structure of this row is as follows: 
 

DM Address Mapped in RAM cache Function 

0x6FDF:D2 RegCacheB31:16 Reserved 

0x6FD1 RegCacheB17 Contains MSB[10:8] of ADC offset trim with range 3/8 

0x6FD0 RegCacheB16 Contains LSB[7:0] of ADC offset trim with range 3/8 

0x6FCF RegCacheB15 Contains MSB[10:8] of ADC offset trim with range 4/8 

0x6FCE RegCacheB14 Contains LSB[7:0] of ADC offset trim with range 4/8 

0x6FCD RegCacheB13 Contains MSB[10:8] of ADC offset trim with range 6/8 

0x6FCC RegCacheB12 Contains LSB[7:0] of ADC offset trim with range 6/8 

0x6FCB RegCacheB11 Contains MSB[10:8] of ADC offset trim with range 8/8 

0x6FCA RegCacheB10 Contains LSB[7:0] of ADC offset trim with range 8/8 

0x6FC9 RegCacheB9 Contains MSB[10:8] of ADC offset using temperature sensor 

0x6FC8 RegCacheB8 Contains LSB[7:0] of ADC offset using temperature sensor 

0x6FC7:C6 RegCacheB7:6 Reserved 

0x6FC5 RegCacheB5 Contains MSB[10:8] of temperature sensor result at 60°C 

0x6FC4 RegCacheB4 Contains LSB[7:0] of temperature sensor result at 60°C 

0x6FC3 RegCacheB3 Contains MSB[10:8] of temperature sensor result at 25°C 

0x6FC2 RegCacheB2 Contains LSB[7:0] of temperature sensor result at 25°C 

0x6FC1 RegCacheB1 Contains RC 15MHz trimming value at 60°C 

0x6FC0 RegCacheB0 Contains RC 2MHz trimming value at 60°C 

The user can not update the values in sector 5 row 62, write access is denied. 
 

4.6.1 TEMPERATURE TOLERANCE 

Above calibration values are measured under the following temperature tolerances: 

Nominal temperature Tolerance 

25°C -3°C / +5°C 

60°C +/- 3°C 

Note: 
These tolerances have no influence on the RC temperature compensation procedure. It depends only on the linearity of 
the RC trim and temperature sensor. 
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4.7 ROW 63 SECTOR 5 

The row 63 of sector 5 contains the different trimming values used by the system to position the device at power-up and 
after each reset. It contains also one EM6819 production tracking code and a CRC code of the row to check at any time 
the data integrity of this row.. The structure of this row is as follows: 
 

DM Address Mapped in RAM cache Function 

0x6FFF:FE RegCacheB31:30 Reserved 

0x6FFD RegCacheB29 Contains RC 15MHz oscillator trimming byte @ 25°C 

0x6FFC RegCacheB28 Contains RC 2MHz oscillator trimming byte @ 25°C 

0x6FFB:FA RegCacheB27:26 Reserved 

0x6FF9 RegCacheB25 Contains VLD trimming value 

0x6FF8:F3 RegCacheB24:19 Reserved 

0x6FF2:F1 RegCacheB18:17 CRC calculated on 29:19,14 

0x6FF0:EB RegCacheB16:11 Reserved 

0x6FEA:E4 RegCacheB10:4 EM6819 production tracking code 

0x6FE3:E0 RegCacheB3:0 Reserved 

The user can not update the values in sector 5 row 63 & 62, write access is denied. 
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4.8 READ DATA IN NVM 

Read access to NVM memory is done like a register read access. However only data values may be read, any access 
to instruction code through the data memory bus in read mode is denied. The limit between data values and instruction 
code is defined by the linker during compilation. As it is mentioned above, the NVM is mapped in possible data memory 
areas as follows: 
 

Sector DM address (HEX) 

0 0x4000 to 0x47FF 

1 0x4800 to 0x4FFF 

2 0x5000 to 0x57FF 

3 0x5800 to 0x5FFF 

4 0x6000 to 0x67FF 

5 0x6800 to 0x6FFF 

 
When NVM is accessed through the data memory bus, the execution of software is stopped during one cycle (wait 
state) as the data memory is shared with program memory. Reading NVM accesses always 22 bits split in three 
elements (2 bytes and 6bits). The two bytes are stored in a buffer; the 6 additional bits discarded. If this pair of bytes is 
accessed successively, the data memory buffer is read directly and the NVM is not accessed (no wait cycle).  

4.9 ROW TO CACHE 

When the user wants to change one byte or even one 
bit in the NVM, he has to write the entire row where the 
modification has to be done.  
To simplify this procedure, a sub-routine able to dump 
one full row to the RAM chache exists: 
nvm_to_cache_apl. The user has to specify the row 
(RegCacheCfg1) and the sector (RegCacheCfg2) 
pointers. After modifying the byte or the bit directly in 
the RAM cache he can write itôs contents  back into the 
NVM using sub-routine write_row_apl. 
 

 Figure 4, Row to Cache flowchart 
 

Select the row

RegCacheCfg1[5:0]

Select the sector

RegCacheCfg2[2:0]

Dump NVM row into RAM cache

Sub_routine:

nvm_to_cache_apl

Modify the RAM cache content

Write RAM cache in NVM back

Sub_routine:

write_row_apl
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4.9.1 NVM CONFIGURATION REGISTERS 

0x02A0 RegCacheCfg1 NVM Row Cache Configuration - 1 

Bits Name Type ResVal ResSrc Description 

7:6 - NI - - Not implemented 

5:0 CacheRow RW 0x00 ResSys NVM Row Cache: Row number of Sector 
(CacheSector) 

 

0x02A1 RegCacheCfg2 NVM Row Cache Configuration - 2 

Bits Name Type ResVal ResSrc Description 

7 NVMFastProg RW 1 ResSys NVM fast programming mode  

2:0 CacheSector RW '000' ResSys NVM Row Cache: Sector number 

Note: 
The bit NVMFAstProg is automatically set in the ROM API routine. It is set to ó0ô automatically when a slow operation is 
called, otherwise it is set to ó1ô. 
 

0x0280 to 
0x029F 

RegCacheB00 to  
RegCacheB31 

NVM Row Cache Byte-0 to 
NVM Row Cache Byte-31 

Bits Name Type ResVal ResSrc Description 

7:0 CacheB00 RW 0x00 ResSys NVM Row Cache Byte-0 

 é é é é é 

7:0 CacheB31 RW 0x00 ResSys NVM Row Cache Byte-31 
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5. CRC CHECK 

5.1 CRC CHECK ON PROGRAM AREA 

It is possible, at any time, to check the content of the NVM by calculating the CRC on the program memory. A sub-
routine dedicated for this procedure exists: calc_crc_code_apl. The start and stop address of the area to check shall be 
given as parameter to the sub-routine as follows: 

Parameter Location  
(CPU Index registers) 

CRCStartAddrMSB r3 

CRCStartAddrLSB r2 

CRCStopAddrMSB r1 

CRCStopAddrLSB r0 

 
CRCStopAddr shall be higher to CRCStartAddr otherwise the routine fails and the result is not guaranteed. The full 
NVM memory range in program memory area is mapped as follows: 

Sector PM address (HEX) 

0 0x0000 to 0x03FF 

1 0x0400 to 0x07FF 

2 0x0800 to 0x0BFF 

3 0x0C00 to 0x0FFF 

4 0x1000 to 0x13FF 

5 0x1400 to 0x17FF 

 
The CRC made on program memory checks all the content of the NVM including the 6 additional bits that are not 
accessed through the data memory bus. 
 
Note: 
The user can make a CRC on the full NVM including the row 63 & 62 of sector 5. But in this case the CRC will not be 
constant between different devices. 

5.2 CRC CHECK ON DATA AREA 

It is possible, at any time, to check the content of the NVM by calculating the CRC on the data memory area. A sub-
routine dedicated for this procedure exists: calc_crc_code_apl. The start and stop address of the area to check shall be 
given as parameter to the sub-routine as follows: 

Parameter Location 
(CPU Index registers) 

CRCStartAddrMSB r3 

CRCStartAddrLSB r2 

CRCStopAddrMSB r1 

CRCStopAddrLSB r0 

 
CRCStopAddr shall be higher to CRCStartAddr otherwise the routine fails and the result is not guaranteed. The full 
NVM memory range in data memory area is mapped as follows: 

Sector DM address (HEX) 

0 0x4000 to 0x47FF 

1 0x4800 to 0x4FFF 

2 0x5000 to 0x57FF 

3 0x5800 to 0x5FFF 

4 0x6000 to 0x67FF 

5 0x6800 to 0x6FFF 

 
The CRC made on data memory does not check all the content of the NVM because it excludes the 6 additional bits. It 
should be used to check constant tables for instance and not the program code integrity.  
 
The CRC calculation on data is also possible in the RAM area which is mapped on the following addresses: 
 

Block DM address (HEX) 

RAM 0x0080 to 0x027F 
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6. ROM API ROUTINES 
The circuit has a ROM memory used for the following purposes: Refer also to [2]. 
 
Á System Boot sequence 
Á Erase/write operation in NVM 
Á Dump NVM row into RAM cache 
Á CRC calculation on NVM or RAM 
Á ISP functions (Program loading, CRC check) 

6.1 BOOT SEQUENCE 

This sequence runs after any reset. Depending on the reset source, the boot sequence can change as follows: 
 

Reste source Description Duration 

Start-up 
Power-Down wake-

up 
VSUP Low (1.0V) 

Power-up (voltage-multiplier rising up and power check)  
All trimming value are copied from NVM into the related 
registers 

7 ms 

Start-up 
Power-Down wake-

up 
VSUP High (2.5V)  

Power-up (power check) 
All trimming value are copied from NVM into the related 
registers 

5 ms 

ResAna 
All trimming value are copied from NVM into the related 
registers 

3.5 ms 

ResSys 
No trimming value are copied from NVM into the related 
registers. 

1 ms 

 
At the end of the boot sequence the watchdog is cleared. The user application software starts. All registers have the 
value as described in the register map depending what reset source is the cause of the boot sequence. 
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6.2 SUB-ROUTINES USED FOR APPLICATION 

Using sub-routine in ROM API has an impact on the execution time and the memory. The following table shows for each 
application routine the number of CPU instructions needed to execute the sub-routine and the addresses in RAM 
memory used by the sub-routine ñsoftware stackò that cannot be recovered. 
 
ROM API sub-routine does not use any fixed RAM address for parameter storage. All local variables needed by any of 
the application sub-routine are stored on the software stack, thus the application programmer shall ensure that: 
 

1. The software stack pointer points to the RAM before any call of the application routine. The software stack 
pointer is i3 register of CR816. The i3 stack pointer is not initialised by the ROM SW boot sequence. It is under 
the programmer responsibility to initialise it after boot sequence. 

2. The application does not use the the memory in range i3 points too. Depending on the sub-routine, this range 
can be from i3-21 to i3. All data stored in this range before calling the sub-routine may be lost. It is advised to 
reserve 22 bytes for software stack in RAM to ensure that any sub-routine will never erase important data. 

 

Routine name 
Stack requirements 

(bytes) 
Execution time 

cacl_crc_code_apl 12 bytes 11.2N + 66 (-3% ; +7%) instructions 
N = stop_address ï start_address + 1 

cacl_crc_data_apl 10 bytes 6N + 64 (-4% ; +3%) instructions 
N = stop_address ï start_address + 1 

erase_row_apl 22 bytes 2 ms (no fixed number of instruction) 

erase_row_slow_apl 22 bytes 3 ms (no fixed number of instruction) 

erase_sector_apl 22 bytes 2 ms (no fixed number of instruction) 

erase_sector_slow_apl 22 bytes 3 ms (no fixed number of instruction) 

nvm_to_cache 14 bytes 351 instructions 

write_only_apl 22 bytes 1 ms (no fixed number of instruction) 

write_only_slow_apl 22 bytes 1.5 ms (no fixed number of instruction) 

write_row_apl 22 bytes 3 ms (no fixed number of instruction) 

write_row_slow_apl 22 bytes 4.5 ms (no fixed number of instruction) 

get_def  Copyôs row 63 in RAM cache 

get_trim  Copyôs row 62 in RAM cache 
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7. RAM 
RAM memory size is 512 bytes mapped in the data memory bus. It can be divided in two parts: the first part accessible 
with direct addressing instruction and the second part not accessible by direct addressing instructions as describe on 
the following table: 

DM address (HEX) Addressing 

0x0080 to 0x00FF Direct (128 Bytes) 

0x0100 to 0x0280 Indirect (384 Bytes) 

 
In any condition the RAM is accessed in a single CPU cycle for write and read access. 
 
Note: 
For any information concerning the direct and indirect addressing, refer to the CR816-DL documentation.[1] 












































































































































































































































