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ST6208C/ST6209C/ST6210C/ST6220C

1 INTRODUCTION

The ST6208C, 09C, 10C and 20C devices are low
cost members of the ST62xx 8-bit HCMOS family
of microcontrollers, which is targeted at low to me-
dium complexity applications. All ST62xx devices
are based on a building block approach: a com-
mon core is surrounded by a number of on-chip
peripherals.

The ST62E20C is the erasable EPROM version of
the ST62T08C, TO9C, T10C and T20C devices,
which may be used during the development phase
for the ST62T08C, TO9C, T10C and T20C target
devices, as well as the respective ST6208C, 09C,
10C and 20C ROM devices.

OTP and EPROM devices are functionally identi-
cal. OTP devices offer all the advantages of user
programmability at low cost, which make them the
ideal choice in a wide range of applications where
frequent code changes, multiple code versions or
last minute programmability are required.

The ROM based versions offer the same function-
ality, selecting the options defined in the program-

Figure 1. Block Diagram

mable option bytes of the OTP/EPROM versions
in the ROM option list (See Section 11.6 on page
96).

The ST62P08C/P09C/P10C/P20C are the Factory
Advanced Service Technique ROM (FASTROM)
versions of ST62T08C, TO9C, T10C and T20C
OTP devices.

They offer the same functionality as OTP devices,
but they do not have to be programmed by the
customer (See Section 11 on page 90).

These compact low-cost devices feature a Timer
comprising an 8-bit counter with a 7-bit program-
mable prescaler, an 8-bit A/D Converter with up to
8 analog inputs (depending on device) and a Dig-
ital Watchdog timer, making them well suited for a
wide range of automotive, appliance and industrial
applications.

For easy reference, all parametric data are located
in Section 11 on page 90.
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2 PIN DESCRIPTION
Figure 2. 20-Pin Package Pinout

Vood1 ~ 200 Ves
TIMER[] 2 19 ] PA0/20mA Sink
OSCin[] 3 it1 [ 18 [1 PA1/20mA Sink
OSCout ] 4 17 0 PA2/20mA Sink
NMI 5 16 1 PA3/20mA Sink
Vpp [ 6 15 [] PBO/Ain*
RESET[] 7 [ 1401 PB1/Ain*
Ain*/PB7 [] 8 "21 131 PB2/AIn*
Ain*/PB6[]9 |it2 121 PB3/Ain*
Ain*/PB5 ] 10 11 PB4/Ain*
itX associated interrupt vector
* Depending on device. Please refer to 1/0 Port section.
Table 1. Device Pin Description
. . g Main Function -
° o
Pin n Pin Name = (after Reset) Alternate Function
1 Vbp S | Main power supply
2 TIMER I/O | Timer input or output
3 OSCin I | External clock input or resonator oscillator inverter input
4 OSCout O | Resonator oscillator inverter output or resistor input for RC oscillator
5 NMI I | Non maskable interrupt (falling edge sensitive)
6 v Must be held at Vss for normal operation, if a 12.5V level is applied to the pin
PP during the reset phase, the device enters EPROM programming mode.
RESET I/O | Top priority non maskable interrupt (active low)
8 PB7/Ain* I/0 | Pin B7 (IPU) Analog input
9 PB6/Ain* I/0 | Pin B6 (IPU) Analog input
10 PB5/Ain* 1/0 | Pin B5 (IPU) Analog input
11 PB4/Ain* I/0 | Pin B4 (IPU) Analog input
12 PB3/Ain* I/0 | Pin B3 (IPU) Analog input
13 PB2/Ain* I/0 | Pin B2 (IPU) Analog input
14 PB1/Ain* I/0 | Pin B1 (IPU) Analog input
15 PBO/Ain* 1/0 | Pin BO (IPU) Analog input
16 PA3/ 20mA Sink I/0 | Pin A3 (IPU)
17 PA2/ 20mA Sink I/0 | Pin A2 (IPU)
18 PA1/20mA Sink I/0 | Pin A1 (IPU)

4
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4 CENTRAL PROCESSING UNIT

4.1 INTRODUCTION

The CPU Core of ST6 devices is independent of the
I/O or Memory configuration. As such, it may be
thought of as an independent central processor
communicating with on-chip 1/0, Memory and Pe-
ripherals via internal address, data, and control
buses.

4.2 MAIN FEATURES

40 basic instructions

9 main addressing modes
Two 8-bit index registers

Two 8-bit short direct registers
Low power modes

Maskable hardware interrupts
6-level hardware stack

4.3 CPU REGISTERS

The ST6 Family CPU core features six registers and
three pairs of flags available to the programmer.
These are described in the following paragraphs.

Accumulator (A). The accumulator is an 8-bit
general purpose register used in all arithmetic cal-
culations, logical operations, and data manipula-

Figure 7. CPU Registers

tions. The accumulator can be addressed in Data
Space as a RAM location at address FFh. Thus
the ST6 can manipulate the accumulator just like
any other register in Data Space.

Index Registers (X, Y). These two registers are
used in Indirect addressing mode as pointers to
memory locations in Data Space. They can also
be accessed in Direct, Short Direct, or Bit Direct
addressing modes. They are mapped in Data
Space at addresses 80h (X) and 81h (Y) and can
be accessed like any other memory location.

Short Direct Registers (V, W). These two regis-
ters are used in Short Direct addressing mode.
This means that the data stored in V or W can be
accessed with a one-byte instruction (four CPU cy-
cles). V and W can also be accessed using Direct
and Bit Direct addressing modes. They are
mapped in Data Space at addresses 82h (V) and
83h (W) and can be accessed like any other mem-
ory location.

Note: The X and Y registers can also be used as
Short Direct registers in the same way as V and W.

Program Counter (PC). The program counter is a
12-bit register which contains the address of the
next instruction to be executed by the core. This
ROM location may be an opcode, an operand, or
the address of an operand.

7 0
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7 0
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7 0
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7 0
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RESET (Cont'd)
5.3.4 Watchdog Reset

The MCU provides a Watchdog timer function in
order to be able to recover from software hang-
ups. If the Watchdog register is not refreshed be-
fore an end-of-count condition is reached, a
Watchdog reset is generated.

After a Watchdog reset, the MCU restarts in_the
same way as if a Reset was generated by the RE-
SET pin.

Note: When a watchdog reset occurs, the RESET
pin is tied low for very short time period, to flag the
reset phase. This time is not long enough to reset
external circuits.

For more details refer to the Watchdog Timer
chapter.

5.3.5 LVD Reset

Two different RESET sequences caused by the in-
ternal LVD circuitry can be distinguished:

m Power-On RESET

m Voltage Drop RESET

During an LVD reset, the RESET pin is pulled low
when Vpp<V;, (rising edge) or Vpp<V,:. (falling
edge).

For more details, refer to the LVD chapter.
Caution: Do not externally connect directly the
RESET pin to Vpp, this may cause damage to the

component in case of internal RESET (Watchdog
or LVD).

Figure 15. Simple External Reset Circuitry

Vbp Vbp

ST62xx

T
Typical: R=10K
C=10nF R>4.7K
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Figure 16. Reset Processing
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5.5 INTERRUPT RULES AND PRIORITY
MANAGEMENT

m A Reset can interrupt the NMI and peripheral
interrupt routines

m The Non Maskable Interrupt request has the
highest priority and can interrupt any peripheral
interrupt routine at any time but cannot interrupt
another NMI interrupt.

m No peripheral interrupt can interrupt another. If
more than one interrupt request is pending,
these are processed by the processor core
according to their priority level: vector #1 has the
highest priority while vector #4 the lowest. The
priority of each interrupt source is fixed by
hardware (see Interrupt Mapping table).

5.6 INTERRUPTS AND LOW POWER MODES

All interrupts cause the processor to exit from
WAIT mode. Only the external and some specific
interrupts from the on-chip peripherals cause the
processor to exit from STOP mode (refer to the
“Exit from STOP* column in the Interrupt Mapping
Table).

28/104

5.7 NON MASKABLE INTERRUPT

This interrupt is triggered when a falling edge oc-
curs on the NMI pin regardless of the state of the
GEN bit in the IOR register. An interrupt request
on NMI vector #0 is latched by a flip flop which is
automatically reset by the core at the beginning of
the NMI service routine.

5.8 PERIPHERAL INTERRUPTS

Different peripheral interrupt flags in the peripheral
control registers are able to cause an interrupt
when they are active if both:

— The GEN bit of the IOR register is set

— The corresponding enable bit is set in the periph-
eral control register.

Peripheral interrupts are linked to vectors #3 and
#4. Interrupt requests are flagged by a bit in their
corresponding control register. This means that a
request cannot be lost, because the flag bit must
be cleared by user software.

4




ST6208C/ST6209C/ST6210C/ST6220C

6.2 WAIT MODE

The MCU goes into WAIT mode as soon as the
WAIT instruction is executed. This has the follow-
ing effects:

— Program execution is stopped, the microcontrol-
ler software can be considered as being in a “fro-
zen” state.

— RAM contents and peripheral registers are pre-
served as long as the power supply voltage is
higher than the RAM retention voltage.

— The oscillator is kept running to provide a clock
to the peripherals; they are still active.

WAIT mode can be used when the user wants to
reduce the MCU power consumption during idle
periods, while not losing track of time or the ability
to monitor external events. WAIT mode places the
MCU in a low power consumption mode by stop-
ping the CPU. The active oscillator (main oscillator
or LFAOQ) is kept running in order to provide a clock
signal to the peripherals.

If the power consumption has to be further re-
duced, the Low Frequency Auxiliary Oscillator
(LFAO) can be used in place of the main oscillator,
if its operating frequency is lower. If required, the
LFAO must be switched on before entering WAIT
mode.

Exit from Wait mode

The MCU remains in WAIT mode until one of the
following events occurs:

— RESET (Watchdog, LVD or RESET pin)
— A peripheral interrupt (timer, ADC,...),

— An external interrupt (1/0O port, NMI)

The Program Counter then branches to the start-
ing address of the interrupt or RESET service rou-
tine. Refer to Figure 20.

See also Section 6.4.1.

4

Figure 20. WAIT Mode Flowchart
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6.3 STOP MODE

STOP mode is the lowest power consumption
mode of the MCU (see Figure 22).

The MCU goes into STOP mode as soon as the
STOP instruction is executed. This has the follow-
ing effects:

— Program execution is stopped, the microcontrol-
ler can be considered as being “frozen”.

— The contents of RAM and the peripheral regis-
ters are kept safely as long as the power supply
voltage is higher than the RAM retention voltage.

— The oscillator is stopped, so peripherals cannot
work except the those that can be driven by an
external clock.

Exit from STOP Mode

The MCU remains in STOP mode until one of the
following events occurs:

— RESET (Watchdog, LVD or RESET pin)

— A peripheral interrupt (assuming this peripheral
can be driven by an external clock)

— An external interrupt (1/0O port, NMI)

In all cases a delay of 2048 clock cycles (fiy7) is
generated to make sure the oscillator has started

properly.

34/104

The Program Counter then points to the starting
address of the interrupt or RESET service routine
(see Figure 21).

STOP Mode and Watchdog

When the Watchdog is active (hardware or soft-
ware activation), the STOP instruction is disabled
and a WAIT instruction will be executed in its place
unless the EXCTNL option bit is set to 1 in the op-
tion bytes and a a high level is present on the NMI
pin. In this case, the STOP instruction will be exe-
cuted and the Watchdog will be frozen.

Figure 21. STOP Mode Timing Overview
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6.4 NOTES RELATED TO WAIT AND STOP MODES

6.4.1 Exit from Wait and Stop Modes
6.4.1.1 NMI Interrupt

It should be noted that when the GEN bit in the
IOR register is low (interrupts disabled), the NMI
interrupt is active but cannot cause a wake up from
STOP/WAIT modes.

6.4.1.2 Restart Sequence

When the MCU exits from WAIT or STOP mode, it
should be noted that the restart sequence de-
pends on the original state of the MCU (normal, in-
terrupt or non-maskable interrupt mode) prior to
entering WAIT or STOP mode, as well as on the
interrupt type.

Normal Mode. If the MCU was in the main routine
when the WAIT or STOP instruction was execut-
ed, exit from Stop or Wait mode will occur as soon
as an interrupt occurs; the related interrupt routine
is executed and, on completion, the instruction
which follows the STOP or WAIT instruction is
then executed, providing no other interrupts are
pending.

Non Maskable Interrupt Mode. If the STOP or
WAIT instruction has been executed during execu-
tion of the non-maskable interrupt routine, the
MCU exits from Stop or Wait mode as soon as an
interrupt occurs: the instruction which follows the
STOP or WAIT instruction is executed, and the
MCU remains in non-maskable interrupt mode,
even if another interrupt has been generated.

Normal Interrupt Mode. If the MCU was in inter-
rupt mode before the STOP or WAIT instruction
was executed, it exits from STOP or WAIT mode

36/104

as soon as an interrupt occurs. Nevertheless, two
cases must be considered:

— If the interrupt is a normal one, the interrupt rou-
tine in which the WAIT or STOP mode was en-
tered will be completed, starting with the
execution of the instruction which follows the
STOP or the WAIT instruction, and the MCU is
still in interrupt mode. At the end of this routine
pending interrupts will be serviced according to
their priority.

— In the event of a non-maskable interrupt, the
non-maskable interrupt service routine is proc-
essed first, then the routine in which the WAIT or
STOP mode was entered will be completed by
executing the instruction following the STOP or
WAIT instruction. The MCU remains in normal in-
terrupt mode.

6.4.2 Recommended MCU Configuration

For lowest power consumption during RUN or
WAIT modes, the user software must configure
the MCU as follows:

— Configure unused 1/Os as output push-pull low
mode

— Place all peripherals in their power down modes
before entering STOP mode

— Select the Low Frequency Auxiliary Oscillator
(provided this runs at a lower frequency than the
main oscillator).

The WAIT and STOP instructions are not execut-
ed if an enabled interrupt request is pending.

4
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I/0 PORTS (Cont'd)

7.5 REGISTER DESCRIPTION

DATA REGISTER (DR)

Port x Data Register
DRx with x = A or B.

Address DRA: 0COh - Read/Write
Address DRB: 0C1h - Read/Write

Reset Value: 0000 0000 (00h)

7 0

D7 D6 D5 D4 D3 D2 D1 DO

Bits 7:0 = D[7:0] Data register bits.

Reading the DR register returns either the DR reg-
ister latch content (pin configured as output) or the
digital value applied to the 1/O pin (pin configured
as input).

Caution: In input mode, modifying this register will
modify the 1/O port configuration (see Table 9).
Do not use the Single bit instructions on 1/O port
data registers. See (Section 7.2.5).

DATA DIRECTION REGISTER (DDR)

Port x Data Direction Register
DDRx with x = A or B.

Address DDRA: 0C4h - Read/Write
Address DDRB: 0C5h - Read/Write

Reset Value: 0000 0000 (00h)

Bits 7:0 = DD[7:0] Data direction register bits.

The DDR register gives the input/output direction
configuration of the pins. Each bit is set and
cleared by software.

0: Input mode

1: Output mode

OPTION REGISTER (OR)

Port x Option Register
ORx with x = A or B.

Address ORA: 0CCh - Read/Write
Address ORB: 0CDh - Read/Write

Reset Value: 0000 0000 (00h)

7 0

o7 06 05 04 03 02 O1 0o

Bits 7:0 = O[7:0] Option register bits.

The OR register allows to distinguish in output
mode if the push-pull or open drain configuration is
selected.

Output mode:
0: Open drain output(with P-Buffer deactivated)
1: Push-pull Output

Input mode: See Table 9.
Each bit is set and cleared by software.

Caution: Modifying this register, will also modify
the I/O port configuration in input mode. (see Ta-

7 0 ble 9).
DD7 | DD6 | DD5 | DD4 | DD3 | DD2 | DD1 | DDO
Table 11. I/O Port Register Map and Reset Values
Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
Reset Value
of all I/O port registers 0 0 0 0 0 0 0 0
0COh DRA
MSB LSB
0Ct1h DRB
0C4h DDRA
MSB LSB
0C5h DDRB
h RA
ocC o MSB LSB
0CDh ORB
IYI 41/104
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WATCHDOG TIMER (Cont’d)
8.1.7 Register Description
WATCHDOG REGISTER (WDGR)
Address: 0D8h - Read/Write
Reset Value: 1111 1110 (FEh)

7 0

TO T T2 T3 | T4 | T5 | SR C

Bits 7:2 = T[5:0] Downcounter bits

Caution: These bits are reversed and shifted with
respect to the physical counter: bit-7 (TO) is the
LSB of the Watchdog downcounter and bit-2 (T5)
is the MSB.

Bit 1 = SR: Software Reset bit

Software can generate a reset by clearing this bit
while the C bit is set. When C = 0 (Watchdog de-
activated) the SR bit is the MSB of the 7-bit timer.
0: Generate (write)

1: No software reset generated, MSB of 7-bit timer

4

Bit 0 = C Watchdog Control bit.

If the hardware option is selected (WDACT bit in
Option byte), this bit is forced high and cannot be
changed by the user (the Watchdog is always ac-
tive). When the software option is selected
(WDACT bit in Option byte), the Watchdog func-
tion is activated by setting the C bit, and cannot
then be deactivated (except by resetting the
MCU).

When C is kept cleared the counter can be used
as a 7-bit timer.

0: Watchdog deactivated

1: Watchdog activated
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A/D CONVERTER (Cont'd)
8.3.5 Low Power Modes

Mode Description
WAIT No effect on A/D Converter. ADC interrupts
cause the device to exit from Wait mode.
STOP A/D Converter disabled.

Note: The A/D converter may be disabled by clear-
ing the PDS bit. This feature allows reduced power
consumption when no conversion is needed.

8.3.6 Interrupts

Exit Exit

Interrupt Event EF\::nt EnBailt)Ie from from

g Wait Stop

Endof Conver- | e6c | EAl | Yes | No
sion

Note: The EOC bit is cleared only when a new
conversion is started (it cannot be cleared by writ-
ing 0). To avoid generating further EOC interrupt,
the EAI bit has to be cleared within the ADC inter-
rupt subroutine.

8.3.7 Register Description

A/D CONVERTER CONTROL REGISTER (AD-
CR)

Address: 0D1h - Read/Write (Bit 6 Read Only, Bit
5 Write Only)

Reset value: 0100 0000 (40h)

7 0

ADCR | OSC [ ADCR | ADCR
3 OFF 1

EAl | EOC | STA | PDS

Bit 7 = EAl Enable A/D Interrupt.
0: ADC interrupt disabled
1: ADC interrupt enabled

Bit 6 = EOC End of conversion. Read Only

When a conversion has been completed, this bit is
set by hardware and an interrupt request is gener-
ated if the EAI bit is set. The EOC bit is automati-

Table 16. ADC Register Map and Reset Values

cally cleared when the STA bit is set. Data in the
data conversion register are valid only when this
bit is set to “1”.

0: Conversion is not complete

1: Conversion can be read from the ADR register

Bit 5 = STA: Start of Conversion. Write Only.
0: No effect
1: Start conversion

Note: Setting this bit automatically clears the EOC
bit. If the bit is set again when a conversion is in
progress, the present conversion is stopped and a
new one will take place. This bit is write only, any
attempt to read it will show a logical zero.

Bit 4 = PDS Power Down Selection.

0: A/D converter is switched off
1: A/D converter is switched on

Bit 3 = ADCR3 Reserved, must be cleared.

Bit 2 = OSCOFF Main Oscillator off.

0: Main Oscillator enabled
1: Main Oscillator disabled

Note: This bit does not apply to the ADC peripher-
al but to the main clock system. Refer to the Clock
System section.

Bits 1:0 = ADCR[1:0] Reserved, must be cleared.

A/D CONVERTER DATA REGISTER (ADR)
Address: 0DOh - Read only
Reset value: xxxx xxxx (xxh)

7 0

ADR? | ADR6 | ADR5 | ADR4 | ADR3 | ADR2 | ADR1 | ADRO

Bits 7:0 = ADR[7:0]: 8 Bit A/D Conversion Resuilt.

Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
0DOh ADR ADR7 ADR6 ADR5 ADR4 ADR3 ADR2 ADR1 ADRO
Reset Value 0 0 0 0 0 0 0 0
0D1h ADCR EAI EOC STA PDS ADCR3 | OSCOFF | ADCR1 | ADCRO
Reset Value 0 1 0 0 0 0 0 0
[S77 55/104
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Opcode Map Summary. The following table contains an opcode map for the instructions used by the ST6

LOW LOw
0 1 2 3 4 5 6 7
Hi 0000 0001 0010 0011 0100 0101 0110 0111 i

2 JRNZ| 4 CALL| 2 JRNC| 5 JRR| 2 JRZ 2 JRC| 4 LD

0(?00 e abc e b0,rr,ee e NOP # e a,(x) 00000
1 per| 2 ext| 1 per| 3 bt| 1 pcr 1 prc| 1 ind
2 JRNZ| 4 CALL| 2 JRNC| 5 JRS| 2 JRZ| 4 INC| 2 JRC| 4 LDI

06'01 e abc e b0,rr,ee e X e a,nn 00101
1 per| 2 ext| 1 per| 3 bt| 1 per| 1 sd| 1 prc| 2 imm
2 JRNZ| 4 CALL| 2 JRNC| 5 JRR| 2 JRZ 2 JRC| 4 CP

0021 0 e abc e b4,rr,ee e # e a,(x) 0021 0
1 per| 2 ext| 1 per| 3 bt| 1 pcr 1 prc| 1 ind
2 JRNZ| 4 CALL| 2 JRNC| 5 JRS| 2 JRZ| 4 LD| 2 JRC| 4 CPI

06?’1 1 e abc e b4,rr,ee e a,x e a,nn 0:1 1
1 per| 2 ext| 1 per| 3 bt| 1 per| 1 sd| 1 prc| 2 imm
2 JRNZ| 4 CALL| 2 JRNC| 5 JRR| 2 JRZ 2 JRC| 4 ADD

01400 e abc e b2,rr.ee e # e a,(x) 01400
1 per| 2 ext| 1 per| 3 bt| 1 pcr 1 prc| 1 ind
2 JRNZ| 4 CALL| 2 JRNC| 5 JRS| 2 JRZ| 4 INC| 2 JRC| 4 ADDI

01501 e abc e b2,rr,ee e y e a,nn. 01501
1 per| 2 ext| 1 per| 3 bt| 1 per| 1 sd| 1 prc| 2 imm
2 JRNZ| 4 CALL| 2 JRNC| 5 JRR| 2 JRZ 2 JRC| 4 INC

0161 0 e abc e b6,rr,ee e # e (x) . 0161 0
1 per| 2 ext| 1 per| 3 bt| 1 pcr 1 prc| 1 ind
2 JRNZ| 4 CALL| 2 JRNC| 5 JRS| 2 JRZ| 4 LD| 2 JRC

0171 1 e abc e b6,rr.ee e ay e # 0171 1
1 per| 2 ext| 1 per| 3 bt| 1 per| 1 sd| 1 prc
2 JRNZ| 4 CALL| 2 JRNC| 5 JRR| 2 JRZ 2 JRC| 4 LD

1(?00 e abc e b1,rree e # e (x),a . 10800
1 per| 2 ext| 1 per| 3 bt| 1 pcr 1 prc| 1 ind
2 JRNZ| 4 CALL| 2 JRNC| 5 JRS| 2 JRZ| 4 INC| 2 JRC

1 (?01 e abc e b1,rree e \Y e # 10901
1 per| 2 ext| 1 per| 3 bt| 1 per| 1 sd| 1 prc
2 JRNZ| 4 CALL| 2 JRNC| 5 JRR| 2 JRZ 2 JRC| 4 AND

1&0 e abc e b5,rr,.ee e # e a,(x) . 16‘10
1 per| 2 ext| 1 per| 3 bt| 1 pcr 1 prc| 1 ind
2 JRNZ| 4 CALL| 2 JRNC| 5 JRS| 2 JRZ| 4 LD| 2 JRC| 4 ANDI

151 e abc e b5,rree e a,v e a,nn. 10311
1 per| 2 ext| 1 per| 3 bt| 1 per| 1 sd| 1 prc| 2 imm
2 JRNZ| 4 CALL| 2 JRNC| 5 JRR| 2 JRZ 2 JRC| 4 SUB

11%0 e abc e b3,rree e # e a,(x) . 11%0
1 per| 2 ext| 1 per| 3 bt| 1 pcr 1 prc| 1 ind
2 JRNZ| 4 CALL| 2 JRNC| 5 JRS| 2 JRZ| 4 INC| 2 JRC| 4 SuUBI

1 1%1 e abc e b3,rree e w e a,nn. 1 1%1
1 per| 2 ext| 1 per| 3 bt| 1 per| 1 sd| 1 prc| 2 imm
2 JRNZ| 4 CALL| 2 JRNC| 5 JRR| 2 JRZ 2 JRC| 4 DEC

1 1E1 0 e abc e b7,rree e # e (x) . 1 1E1 0
1 per| 2 ext| 1 per| 3 bt| 1 pcr 1 prc| 1 ind
2 JRNZ| 4 CALL| 2 JRNC| 5 JRS| 2 JRZ| 4 LD| 2 JRC

1 1F1 1 e abc e b7,rree e a,w e # 1 1F1 1
1 per| 2 ext| 1 per| 3 bt| 1 per| 1 sd| 1 prc

Abbreviations for Addressing Modes: Legend:
dir Direct # Indicates lllegal Instructions

sd Short Direct e 5-bit Displacement Cycles ——|2 JRC—— Mnemonic
imm  Immediate b 3-bit Address
ds — 1 e
inh Inherent rr 1-byte Data space address g&eelzm S 1 c
ext Extended nn 1-byte immediate data p
b.d Bit Direct abc  12-bit address Addressing Mod
bt Bit Test ee 8-bit displacement essing ©

per Program Counter Relative
ind Indirect

4
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SUPPLY CURRENT CHARACTERISTICS (Cont'd)

Figure 44. Typical Ipp in WAIT vs fcpy and Temperature for OTP devices with option bytes not

programmed
IDD [pA] IDD [uA]
800 700
—+— 8MHz =¥ 1M —+— 8MHz =¥ 1MHz
700 |—A 4MHz — 32KHz A —A— 4MHz —— 32KHz
—% 2MHz / 600 |—|—7< 2MHz
600 //A [
500 /j’/////ﬁ 500 )\\ /'
400 W /
300 //% 400 §\\
200 W
300
100 W
0 1 1 1 200 1 1 1 1

VDD [V]

T[°C]

Figure 45. Typical Ipp in WAIT vs fcpy and Temperature for OTP devices with option bytes
programmed to 00H

IDD [pA] IDD [pA]
120 90
—— 8MHz =¥ 1M —+— 8MHz =¥ 1MHz
— 4MHz —¥— 32KHz 80 | b~ —*— 4MHz —% 32KHz
100 Hse omHz —¢ 2MHz
/ 70
80
60 50 &\\;\\\
40 M 40 K N
30 [
20 /M \‘Nﬁe
.5 20 —
0 1 1 1 10 1 1
3 4 6 -20 25 95
VDD [V] T[°C]
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CLOCK AND TIMING CHARACTERISTICS (Cont’d)
10.5.4 RC Oscillator

The ST6 internal clock can be supplied with an external RC oscillator. Depending on the Rygt value, the
accuracy of the frequency is about 20%, so it may not be suitable for some applications.

Symbol Parameter Conditions Min Typ Max Unit
5 RneT=22 KQ 7.2 8.6 10
¥ | Ruer=47 kO 5.1 5.7 6.5
o RneT=100 kQ 3.2 3.4 3.8
v RnET=220 kQ 1.8 1.9 2

) 1) o RnET=470 kQ 0.9 0.95 1.1

fosc RC oscillator frequency < MHz
2 | Rner=22 kQ 3.7 4.3 4.9
2 | Aeiookn s | 1o | 2
a NET= : :
< RnET=220 kQ 1 1.1 1.2
P RNET=470 kQ 0.5 0.55 0.6

RNeT RC Oscillator external resistor 2 see Figure 52 & Figure 53 22 870 kQ

Notes:

1. Data based on characterization results, not tested in production. These measurements were done with the OSCin pin

unconnected (only soldered on the PCB).

2. RyeT must have a positive temperature coefficient (ppm/°C), carbon resistors should therefore not be used.

Figure 51. Typical Application with RC Oscillator

. Vop Vp
EXTERNAL RC , [T .
: OSCOUT: ' 11 F—"—a| K
| ] ——e | - MIRROR
| | R e CURRENT
I Bne |
| | Vpp
| |
= C
| = | fosc #
0sc F
NCIN [——eo— 1 :I
j .
—L— Cgy~9pF DISCHARGE E
— — — ST62XX
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ST6208C/ST6209C/ST6210C/ST6220C

CLOCK AND TIMING CHARACTERISTICS (Cont'd)

Figure 52. Typical RC Oscillator frequency vs. Figure 53. Typical RC Oscillator frequency vs.

Vobp Temperature (Vpp = 5V)
fosc [MHz] 7<= Rnet=22KOhm fosc [MHz] |~ Rnet=22KOhm
12 —>% Rnet=47KOhm =<~ Rnet=47KOhm
0 =¥ Rnet=100KOhm — 10. ,\% Rnet=100KOhm
—¥~ Rnet=220KOhm N g —¥- Rnet=220KOhm
8 —6— Rnet=470KOhm 2~ —¥— Rnet=470KOhm
T e alg )
B ee%_dd A Zay S =X
2 —¥ 2
| | [ —= v
3 4 5 6 -40 25 95 125
VDD [V] Ta[°C]

10.5.5 Oscillator Safeguard (OSG) and Low Frequency Auxiliary Oscillator (LFAO)

Symbol Parameter Conditions Min Typ Max Unit
; Low Frequency Auxiliary Oscillator | Ta=25° C, Vpp=5.0 V 200 350 800 KHz
LFAO Frequency ") Tp=25° C, Vpp=3.3 V 86 150 340
; Internal Frequency with OSG ena- | Ta=25° C, Vpp=4.5V 4 MHz
0sa bled Ta=25° C, Vpp=3.3 V 2

Figure 54. Typical LFAO Frequencies

fosc [kHz]
600
H— Ta=-40°C
5004 R —
1] Ta=25°C
400 ] Ta=125°C T .
/\
300 R
200 /’\ %
r/ X
1004-—
0 "
3 4 5 6

VDD [V]

Note:
1. Data based on characterization results.

4
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EMC CHARACTERISTICS (Cont'd)
10.7.2 Absolute Electrical Sensitivity

Based on three different tests (ESD, LU and DLU)
using specific measurement methods, the product
is stressed in order to determine its performance in
terms of electrical sensitivity. For more detalils, re-
fer to the AN1181 application note.

10.7.2.1 Electro-Static Discharge (ESD)

Electro-Static Discharges (3 positive then 3 nega-
tive pulses separated by 1 second) are applied to
the pins of each sample according to each pin
combination. The sample size depends of the
number of supply pins of the device (3 parts*(n+1)
supply pin). Two models are usually simulated:
Human Body Model and Machine Model. This test
conforms to the JESD22-A114A/A115A standard.
See Figure 57 and the following test sequences.

Human Body Model Test Sequence

— C_ is loaded through S1 by the HV pulse gener-
ator.

Absolute Maximum Ratings

— S1 switches position from generator to R.

— A discharge from C,_through R (body resistance)
to the ST6 occurs.

— S2 must be closed 10 to 100ms after the pulse
delivery period to ensure the ST6 is not left in
charge state. S2 must be opened at least 10ms
prior to the delivery of the next pulse.

Machine Model Test Sequence

— C is loaded through S1 by the HV pulse gener-
ator.

— S1 switches position from generator to ST6.
— A discharge from C_to the ST6 occurs.

— 82 must be closed 10 to 100ms after the pulse
delivery period to ensure the ST6 is not left in
charge state. S2 must be opened at least 10ms
prior to the delivery of the next pulse.

— R (machine resistance), in series with S2, en-
sures a slow discharge of the ST6.

Symbol Ratings Conditions Maximum value | Unit
Electro-static discharge voltage oo
Vesp(em) (Human Body Model) Ta=+25°C 2000 v
Electro-static discharge voltage _ mpo
VEsoMM) | (Machine Model) Ta=+25°C 200
Notes:
1. Data based on characterization results, not tested in production.
Figure 57. Typical Equivalent ESD Circuits
St R=1500Q St
—————e —/l|/iiit——8 e o ¢
s
1l
o)
[ ] ] =
HIGH VOLTAGE ST6 HIGH VOLTAGE ST6 =
PULSE _ PULSE =
GENERATOR C1=100pF s2 GENERATOR ©
__ [ ] _ [ ]
C_=200pF s2
- HUMAN BODY MODEL - MACHINE MODEL
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ST6208C/ST6209C/ST6210C/ST6220C

10.8 /0 PORT PIN CHARACTERISTICS

10.8.1 General Characteristics
Subject to general operating conditions for Vpp, fogc, and Tp unless otherwise specified.

Symbol Parameter Conditions Min Typ ) Max Unit
ViL Input low level voltage 2) 0.3xVpp v
Viy | Input high level voltage 2) 0.7xVpp

o - 3) Vpp=5V 200 400
Vhys Schmitt trigger voltage hysteresis mV
Vpp=3.3V 200 400
Vss=<VINSVDD
I Input leakage current (no pull-up configured) 0.1 1 pA
) ) Vpp=5V 40 110 350
Rpu Weak pull-up equivalent resistor ViN=Vss kQ
Vpp=3.3V 80 230 700
Cin I/0 input pin capacitance 5 10 pF
Cout | /O output pin capacitance 5 10 pF
tiojout | Output high to low level fall time 9 | ¢, =50pF 30 N
tojout | Output low to high level rise time ® | Between 10% and 90% 35
twamin | External interrupt pulse time 6) 1 tcpu

Figure 61. Typical Rpy vs. Vpp with V|y=Vgg

Rpu [Khom]
350 -
—— Ta=-40°C |
300-%\ < Ta=25°C [
250 N —>¢ Ta=95°C :
A =¥ Ta=125°CH
200 \k
1504—b~ .
— &
\ N
501y . . I
3 4 5 6
VDD [V]
Notes:

1. Unless otherwise specified, typical data are based on Tp=25°C and Vpp=5V.
Data based on characterization results, not tested in production.

2.
3. Hysteresis voltage between Schmitt trigger switching levels. Based on characterization results, not tested.
4.

The Rpy pull-up equivalent resistor is based on a resistive transistor. This data is based on characterization results,
not tested in production.

5. Data based on characterization results, not tested in production.

6. To generate an external interrupt, a minimum pulse width has to be applied on an I/O port pin configured as an external
interrupt source.

Figure 62. Two typical Applications with unused I/O Pin

Vbp ST62XX

10kQ

UNUSED I/0 PORT

UNUSED /0 PORT

ST62XX

4
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ST6208C/ST6209C/ST6210C/ST6220C

10.9 CONTROL PIN CHARACTERISTICS

10.9.1 Asynchronous RESET Pin
Subject to general operating conditions for Vpp, fogc, and Tp, unless otherwise specified.

Symbol Parameter Conditions Min Typ ) Max Unit
ViL Input low level voltage 2) 0.3xVpp v
Viy | Input high level voltage 2 0.7xVpp
Vhys Schmitt trigger voltage hysteresis 3) 200 400 mV

) ) Vpp=5V 150 350 900
Ron Weak pull-up equivalent resistor ViN=Vss kQ
Vpp=3.3V 300 730 1900
R ESD resistor protection Vin=Vv Voo=5V 28 kQ
ESD p IN=Vss Vpp=3.3V
. External pin or tcpu
tw(rsTL)out| Generated reset pulse duration internal reset sources 1S
th(rsTL)in | External reset pulse hold time 5 us
tyrsTL)in | Filtered glitch duration ©) ns
Notes:

1. Unless otherwise specified, typical data are based on Tp=25°C and Vpp=5V.
2. Data based on characterization results, not tested in production.

3. Hysteresis voltage between Schmitt trigger switching levels. Based on characterization results, not tested.
4.

The Ry pull-up equivalent resistor is based on a resistive transistor. This data is based on characterization results,
not tested in production.

(20N

. All short pulse applied on RESET pin with a duration below tyrsty)in can be ignored.
. The reset network protects the device against parasitic resets, especially in a noisy environment.

7. The output of the external reset circuit must have an open-drain output to drive the ST6 reset pad. Otherwise the device
can be damaged when the ST6 generates an internal reset (LVD or watchdog).

Figure 69. Typical Roy vs Vpp with V|\=Vgg

Ron [Kohm]

1000

9004 — Ta=-40°C =% Ta=95°C
800 2 —A— Ta=25°C =¥ Ta=125°C
700. A

500 ~.

400, 7N\\R_
300 T ~X
200 1
100 - -

3 4 5 6
VDD [V]

4

85/104




ST6208C/ST6209C/ST6210C/ST6220C

11 GENERAL INFORMATION

11.1 PACKAGE MECHANICAL DATA

Figure 74. 20-Pin Plastic Dual In-Line Package, 300-mil Width

ﬂ Dim. mm inches
L ﬂvm A2+ A --\ Min | Typ | Max | Min | Typ | Max
* A 5.33 0.210
Al L \ A1 | 0.38 0.015
L A2 | 292 (3.30|4.95|0.115(0.130(0.195
D1 |7 ° b2 b |0.36 | 0.46 | 0.56 [0.014{0.018|0.022
b2 | 1.14 [ 1.52 | 1.78 |0.045(0.060(0.070
¢ |0.20|0.25| 0.36 |0.008(0.010({0.014
D D |24.89(26.16(26.92(0.980(1.030(1.060
D1 | 0.13 0.005
|:(|),_|l_|l_|'_|'_|,_|,_"_”:‘ e 2.54 0.100
£ eB 10.92 0.430
. 10 E1 | 6.10 | 6.35 | 7.11 |0.240|0.250|0.280
T A L |292|3.30]3.81|0.115(0.130(0.150
Number of Pins
N 20
Figure 75. 20-Pin Ceramic Side-Brazed Dual In-Line Package
Dim. mm inches
Gl Min | Typ | Max | Min | Typ | Max
G2 A 3.63 0.143
atj, A1 |0.38 0.015
r B |3.56 | 0.46 | 0.56 [0.140(0.018|0.022
L B1 | 1.14 (12.70( 1.78 |0.045|0.500|0.070
C |0.20|0.25|0.36 [0.008({0.010(0.014
s B D |24.89(25.40(25.91|0.980(1.000|1.020
- D1 22.86 0.900
E1 | 6.99|7.49|8.00 |0.275|0.295(0.315
‘C e 2.54 0.100
- ' G |6.35|6.60 | 6.86 |0.250/0.260(0.270
G1 (9.47(9.73 [ 9.98 (0.373]0.383|0.393
) % Bl [Te2 114 0.045
L L [2.92]3.30]|3.81(0.115|0.130|0.150
Bl S 12.70 0.500
D1 o 4.22 0.166
D CDIP20W Number of Pins
N 20
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ST6208C/ST6209C/ST6210C/ST6220C

TRANSFER OF CUSTOMER CODE (Cont'd)

S$T6208C/09C/10C/20C/P08C/P09C/P10C/P20C MICROCONTROLLER OPTION LIST

CUSIOMIBE: . e
AdArES S, oo e
CoNtaCt: L e
PhONe.
R ErBNCE: ..

STMicroelectronics references:

Device: [1ST6208C (1 KB) [1ST6209C (1 KB)
[1ST6210C (2 KB) [1ST6220C (4 KB)
[1ST62P08C (1 KB) [1ST62P09C (1 KB)
[1ST62P10C (2 KB) [1ST62P20C (4 KB)
Package: []Dual in Line Plastic
[ 1 Small Outline Plastic with conditioning
[ 1 Shrink Small Outline Plastic with conditioning
Conditioning option: [1Standard (Tube) []1Tape & Reel
Temperature Range: [10°Cto + 70°C [1-40°Cto + 85°C
[1-40°Cto +125°C
Marking: [ 1 Standard marking
[ ] Special marking (ROM only):
PDIP20 (10char.max): _ _ _ _ _ _ __ __
S020 (8char.max): _ _ _ _ _ _ _ _
SSOP20 (11 char.max): _ _ _ _ __ ___ _ _
Authorized characters are letters, digits, ", -', /' and spaces only.
Oscillator Safeguard: [1Enabled [ ] Disabled
Watchdog Selection: [ 1 Software Activation [ ] Hardware Activation
Timer pull-up: [ 1 Enabled [ ] Disabled
NMI pull-up: [ ] Enabled [ ] Disabled
Oscillator Selection: [ 1 Quartz crystal / Ceramic resonator

[1RC network

Readout Protection: FASTROM:
[1Enabled [ ] Disabled
ROM:
[1Enabled:

[ ] Fuse is blown by STMicroelectronics
[ ] Fuse can be blown by the customer

[]1Disabled
Low Voltage Detector: [1Enabled [ ] Disabled
External STOP Mode Control: [1Enabled [ ] Disabled
Identifier (FASTROM only): [1Enabled [ ] Disabled

Comments:

Oscillator Frequency in the application: ... e
Supply Operating Range in the application: ... ... .
NOTE S e e
Date: e
SIgNATUNE. o e

(574
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