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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.

8-BIT* ,
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* Depending on device. Please refer to I/O Port section.
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ST6208C/ST6209C/ST6210C/ST6220C

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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ST6208C/ST6209C/ST6210C/ST6220C

q’ - -
Pin n° Pin Name E; “Qg;?e':%':;te'%" Alternate Function
19 PAO/ 20mA Sink I/0 | Pin AO (IPU)
20 | Vgs S | Ground

Legend / Abbreviations for Table 1:

* Depending on device. Please refer to Section 7 "I/O PORTS" on page 37.

| = input, O = output, S = supply, IPU = input with pull-up

The input with pull-up configuration (reset state) is valid as long as the user software does not change it.
Refer to Section 7 "I/O PORTS" on page 37 for more details on the software configuration of the 1/0 ports.
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ST6208C/ST6209C/ST6210C/ST6220C

3 MEMORY MAPS, PROGRAMMING MODES AND OPTION BYTES

3.1 MEMORY AND REGISTER MAPS

3.1.1 Introduction

The MCU operates in three separate memory
spaces: Program space, Data space, and Stack
space. Operation in these three memory spaces is
described in the following paragraphs.

Figure 3. Memory Addressing Diagram

Briefly, Program space contains user program
code in OTP and user vectors; Data space con-
tains user data in RAM and in OTP, and Stack
space accommodates six levels of stack for sub-
routine and interrupt service routine nesting.

PROGRAM SPACE

000h
PROGRAM
MEMORY
(see Figure 4
on page 10)
OFFOh
INTERRUPT &
RESET VECTORS
OFFFh

DATA SPACE
000h
RESERVED
03Fh
040h
DATA ROM
WINDOW
07Fh
080h X REGISTER
081h Y REGISTER
082h V REGISTER
083h W REGISTER
084h
RAM
0BFh
0COh HARDWARE
CONTROL
REGISTERS
(see Table 2)
OFFh ACCUMULATOR

4
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ST6208C/ST6209C/ST6210C/ST6220C

MEMORY MAP (Cont'd)

Figure 4. Program Memory Map

0000h

OAFFh
0B0Oh

0B9Fh
0BAOh

OF9Fh
OFAOh
OFEFh
OFFOh
OFF7h
OFF8h
OFFBh
OFFCh
OFFDh
OFFEh
OFFFh

ST6208C, 09C

- NOT IMPLEMENTED

0000h

07FFh
0800h

087Fh
0880h

RESERVED'

USER
PROGRAM MEMORY
1024 BYTES

OF9Fh

RESERVED'

OFAOh
OFEFh

INTERRUPT VECTORS

OFFOh
OFF7h

RESERVED'

OFF8h
OFFBh

NMI VECTOR

OFFCh
OFFDh

USER RESET VECTOR

OFFEh
OFFFh

S$T6210C

. NOT IMPLEMENTED

A

RESERVED'

USER
PROGRAM MEMORY
1824 BYTES

RESERVED'

INTERRUPT VECTORS

RESERVED'

NMI VECTOR

USER RESET VECTOR

(*) Reserved areas should be filled with OFFh

0000h

07Fh
080h

OF9Fh
OFAOh
OFEFh
OFFOh
OFF7h
OFF8h
OFFBh
OFFCh
OFFDh
OFFEh
OFFFh

ST6220C

RESERVED'

USER
PROGRAM MEMORY
3872 BYTES

RESERVED'

INTERRUPT VECTORS

RESERVED'

NMI VECTOR

USER RESET VECTOR
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ST6208C/ST6209C/ST6210C/ST6220C

CPU REGISTERS (Cont'd)

The 12-bit length allows the direct addressing of
4096 bytes in Program Space.

However, if the program space contains more than
4096 bytes, the additional memory in program
space can be addressed by using the Program
ROM Page register.

The PC value is incremented after reading the ad-
dress of the current instruction. To execute relative
jumps, the PC and the offset are shifted through
the ALU, where they are added; the result is then
shifted back into the PC. The program counter can
be changed in the following ways:

— JP (Jump) instruction PC = Jump address
— CALL instruction PC = Call address

— Relative Branch InstructionPC = PC +/- offset

— Interrupt PC = Interrupt vector
— Reset PC = Reset vector

— RET & RETI instructions PC = Pop (stack)

— Normal instruction PC=PC + 1

Flags (C, Z). The ST6 CPU includes three pairs of
flags (Carry and Zero), each pair being associated
with one of the three normal modes of operation:
Normal mode, Interrupt mode and Non Maskable
Interrupt mode. Each pair consists of a CARRY
flag and a ZERO flag. One pair (CN, ZN) is used
during Normal operation, another pair is used dur-
ing Interrupt mode (Cl, ZI), and a third pair is used
in the Non Maskable Interrupt mode (CNMI, ZN-
MI).

The ST6 CPU uses the pair of flags associated
with the current mode: as soon as an interrupt (or
a Non Maskable Interrupt) is generated, the ST6
CPU uses the Interrupt flags (or the NMI flags) in-
stead of the Normal flags. When the RETI instruc-
tion is executed, the previously used set of flags is
restored. It should be noted that each flag set can
only be addressed in its own context (Non Maska-
ble Interrupt, Normal Interrupt or Main routine).
The flags are not cleared during context switching
and thus retain their status.

C : Carry flag.

This bit is set when a carry or a borrow occurs dur-
ing arithmetic operations; otherwise it is cleared.
The Carry flag is also set to the value of the bit
tested in a bit test instruction; it also participates in
the rotate left instruction.

0: No carry has occured

1: A carry has occured

18/104

Z : Zero flag

This flag is set if the result of the last arithmetic or

logical operation was equal to zero; otherwise it is

cleared.

0: The result of the last operation is different from
zero

1: The result of the last operation is zero

Switching between the three sets of flags is per-
formed automatically when an NMI, an interrupt or
a RETI instruction occurs. As NMI mode is auto-
matically selected after the reset of the MCU, the
ST6 core uses the NMI flags first.

Stack. The ST6 CPU includes a true LIFO (Last In
First Out) hardware stack which eliminates the
need for a stack pointer. The stack consists of six
separate 12-bit RAM locations that do not belong
to the data space RAM area. When a subroutine
call (or interrupt request) occurs, the contents of
each level are shifted into the next level down,
while the content of the PC is shifted into the first
level (the original contents of the sixth stack level
are lost). When a subroutine or interrupt return oc-
curs (RET or RETI instructions), the first level reg-
ister is shifted back into the PC and the value of
each level is popped back into the previous level.

Figure 8. Stack manipulation

PROGRAM
t COUNTER
ON RETURN ON
FROM I: LEVEL 1 INTERRUPT,
INTERRUPT, :‘ OR
LEVEL 2 SUBROUTINE

OR
SUBROUTINE |: CveLa :| CALL
% LEVEL 4 :l

LEVEL 5 :l
B o

LEVEL 6

Since the accumulator, in common with all other
data space registers, is not stored in this stack,
management of these registers should be per-
formed within the subroutine.

Caution: The stack will remain in its “deepest” po-
sition if more than 6 nested calls or interrupts are
executed, and consequently the last return ad-
dress will be lost.

It will also remain in its highest position if the stack
is empty and a RET or RETI is executed. In this
case the next instruction will be executed.

b7
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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
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5.10 INTERRUPT HANDLING PROCEDURE

The interrupt procedure is very similar to a call pro-
cedure, in fact the user can consider the interrupt
as an asynchronous call procedure. As this is an
asynchronous event, the user cannot know the
context and the time at which it occurred. As a re-
sult, the user should save all Data space registers
which may be used within the interrupt routines.
The following list summarizes the interrupt proce-
dure:

When an interrupt request occurs, the following
actions are performed by the MCU automatically:

— The core switches from the normal flags to the
interrupt flags (or the NMI flags).

— The PC contents are stored in the top level of the
stack.

— The normal interrupt lines are inhibited (NMI still
active).

— The internal latch (if any) is cleared.

—Theassociatedinterruptvectorisloadedinthe PC.

When an interrupt request occurs, the following
actions must be performed by the user software:

— User selected registers have to be saved within
the interrupt service routine (normally on a soft-
ware stack).

— The source of the interrupt must be determined
by polling the interrupt flags (if more than one
source is associated with the same vector).

— The RETI (RETurn from Interrupt) instruction
must end the interrupt service routine.

After the RETI instruction is executed, the MCU re-
turns to the main routine.

Caution: When a maskable interrupt occurs while
the ST6 core is in NORMAL mode and during the
execution of an “Idi IOR, 00h” instruction (disabling
all maskable interrupts): if the interrupt request oc-
curs during the first 3 cycles of the “Idi” instruction
(which is a 4-cycle instruction) the core will switch
to interrupt mode BUT the flags CN and ZN will
NOT switch to the interrupt pair Cl and ZI.

5.10.1 Interrupt Response Time

This is defined as the time between the moment
when the Program Counter is loaded with the in-
terrupt vector and when the program has jump to
the interrupt subroutine and is ready to execute
the code. It depends on when the interrupt occurs
while the core is processing an instruction.

30/104

Figure 18. Interrupt Processing Flow Chart

INSTRUCTION
FETCH
INSTRUCTION

EXECUTE
INSTRUCTION

LOAD PC FROM
INTERRUPT VECTOR

WAS
THE INSTRUCTION
A RETI?

NO

CLEAR
INTERNAL LATCH

IS THE CORE
ALREADY IN
NORMAL MODE?

YES
DISABLE

MASKABLE INTERRUPT

PUSH THE
PC INTO THE STACK
SELECT
INTERRUPT FLAGS

ENABLE
MASKABLE INTERRUPTS

SELECT
NORMAL FLAGS

“POP”
THE STACKED PC

NO

IS THERE AN
AN INTERRUPT REQUEST
AND INTERRUPT MASK?

lf alatch is present on the interrupt source line

Table 7. Interrupt Response Time

Minimum 6 CPU cycles

Maximum 11 CPU cycles

One CPU cycle is 13 external clock cycles thus 11
CPU cycles = 11 x (13 /8M) = 17.875 ps with an 8
MHz external quartz.
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STOP MODE (Cont'd)
Figure 22. STOP Mode Flowchart

\
STOP INSTRUCTION
G )

ENABLE

EXCTNL
VALUE 1)

OSCILLATOR Off
Clock to PERIPHERALS? No
Clock to CPU No

4
OSCILLATOR On
Clock to PERIPHERALS Yes
Clock to CPU No

OSCILLATOR Restart

Clock to PERIPHERALS Yes

|

”| Clock to CPU Yes
2048

CLOCK CYCLE DELAY

v

OSCILLATOR On
p|Clock to PERIPHERALS Yes
Clock to CPU Yes

v

FETCH RESET VECTOR
OR SERVICE INTERRUPT

Notes:
1. EXCTNL is an option bit. See option byte section for more details.
2. Peripheral clocked with an external clock source can still be active.

3. Only some specific interrupts can exit the MCU from STOP mode (such as external interrupt). Refer to
the Interrupt Mapping table for more details.
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I/0 PORTS (Cont'd)

7.2.5 Instructions NOT to be used to access
Port Data registers (SET, RES, INC and DEC)

DO NOT USE READ-MODIFY-WRITE INSTRUC-
TIONS (SET, RES, INC and DEC) ON PORT
DATA REGISTERS IF ANY PIN OF THE PORT IS
CONFIGURED IN INPUT MODE.

These instructions make an implicit read and write
back of the entire register. In port input mode,
however, the data register reads from the input
pins directly, and not from the data register latch-
es. Since data register information in input mode is
used to set the characteristics of the input pin (in-
terrupt, pull-up, analog input), these may be unin-
tentionally reprogrammed depending on the state
of the input pins.

As a general rule, it is better to only use single bit
instructions on data registers when the whole (8-
bit) port is in output mode. In the case of inputs or
of mixed inputs and outputs, it is advisable to keep
a copy of the data register in RAM. Single bit in-
structions may then be used on the RAM copy, af-
ter which the whole copy register can be written to
the port data register:

SET bit, datacopy
LD a, datacopy
LD DRA, a

7.2.6 Recommendations
1. Safe I/0 State Switching Sequence

Switching the 1/O ports from one state to another
should be done in a sequence which ensures that
no unwanted side effects can occur. The recom-
mended safe transitions are illustrated in Figure 24
The Interrupt Pull-up to Input Analog transition
(and vice-vesra) is potentially risky and should be
avoided when changing the 1/O operating mode.

2. Handling Unused Port Bits

On ports that have less than 8 external pins con-
nected:

— Leave the unbonded pins in reset state and do
not change their configuration.

— Do not use instructions that act on a whole port
register (INC, DEC, or read operations). Unavail-
able bits must be masked by software (AND in-
struction). Thus, when a read operation
performed on an incomplete port is followed by a
comparison, use a mask.

3. High Impedance Input

On any CMOS device, it is not recommended to
connect high impedance on input pins. The choice
of these impedance has to be done with respect to
the maximum leakage current defined in the da-
tasheet. The risk is to be close or out of specifica-
tion on the input levels applied to the device.

7.3 LOW POWER MODES

The WAIT and STOP instructions allow the
ST62xx to be used in situations where low power
consumption is needed. The lowest power con-
sumption is achieved by configuring 1/Os in output
push-pull low mode.

Mode Description
WAIT No effect on I/O ports. External interrupts
cause the device to exit from WAIT mode.
STOP No effect on I/O ports. External interrupts
cause the device to exit from STOP mode.

7.4 INTERRUPTS

The external interrupt event generates an interrupt
if the corresponding configuration is selected with
DDR, DR and OR registers (see Table 9) and the
GEN-bit in the IOR register is set.

Figure 24. Diagram showing Safe I/O State Transitions

Interrupt Input
pull-up 010" 011 Analog
Input I

pull-up (Reset 00— 001 Input
state) 1 I

Output Output

: «——» ;
Open Drain EO 1f Open Drain
Output Output
+“—r
Push-pull 10 B Push-pull

Note *. xxx = DDR, OR, DR Bits respectively

(574

39/104




ST6208C/ST6209C/ST6210C/ST6220C

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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9 INSTRUCTION SET

9.1 ST6 ARCHITECTURE

The ST6 architecture has been designed for max-
imum efficiency while keeping byte usage to a
minimum; in short, to provide byte-efficient pro-
gramming. The ST6 core has the ability to set or
clear any register or RAM location bit in Data
space using a single instruction. Furthermore, pro-
grams can branch to a selected address depend-
ing on the status of any bit in Data space.

9.2 ADDRESSING MODES

The ST6 has nine addressing modes, which are
described in the following paragraphs. Three dif-
ferent address spaces are available: Program
space, Data space, and Stack space. Program
space contains the instructions which are to be ex-
ecuted, plus the data for immediate mode instruc-
tions. Data space contains the Accumulator, the X,
Y, V and W registers, peripheral and Input/Output
registers, the RAM locations and Data ROM loca-
tions (for storage of tables and constants). Stack
space contains six 12-bit RAM cells used to stack
the return addresses for subroutines and inter-
rupts.

Immediate. In immediate addressing mode, the
operand of the instruction follows the opcode loca-
tion. As the operand is a ROM byte, the immediate
addressing mode is used to access constants
which do not change during program execution
(e.g., a constant used to initialize a loop counter).

Direct. In direct addressing mode, the address of
the byte which is processed by the instruction is
stored in the location which follows the opcode. Di-
rect addressing allows the user to directly address
the 256 bytes in Data Space memory with a single
two-byte instruction.

Short Direct. The core can address the four RAM
registers X, Y, V, W (locations 80h, 81h, 82h, 83h)
in short-direct addressing mode. In this case, the
instruction is only one byte and the selection of the
location to be processed is contained in the op-
code. Short direct addressing is a subset of direct
addressing mode. (Note that 80h and 81h are also
indirect registers).

Extended. In extended addressing mode, the 12-
bit address needed to define the instruction is ob-
tained by concatenating the four least significant
bits of the opcode with the byte following the op-
code. The instructions (JP, CALL) which use ex-
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tended addressing mode are able to branch to any
address in the 4 Kbyte Program space.

Extended addressing mode instructions are two
bytes long.

Program Counter Relative. Relative addressing
mode is only used in conditional branch instruc-
tions. The instruction is used to perform a test and,
if the condition is true, a branch with a span of -15
to +16 locations next to the address of the relative
instruction. If the condition is not true, the instruc-
tion which follows the relative instruction is execut-
ed. Relative addressing mode instructions are one
byte long. The opcode is obtained by adding the
three most significant bits which characterize the
test condition, one bit which determines whether it
is a forward branch (when it is 0) or backward
branch (when it is 1) and the four least significant
bits which give the span of the branch (Oh to Fh)
which must be added or subtracted from the ad-
dress of the relative instruction to obtain the
branch destination address.

Bit Direct. In bit direct addressing mode, the bit to
be set or cleared is part of the opcode, and the
byte following the opcode points to the address of
the byte in which the specified bit must be set or
cleared. Thus, any bit in the 256 locations of Data
space memory can be set or cleared.

Bit Test & Branch. Bit test and branch addressing
mode is a combination of direct addressing and
relative addressing. Bit test and branch instruc-
tions are three bytes long. The bit identification
and the test condition are included in the opcode
byte. The address of the byte to be tested is given
in the next byte. The third byte is the jump dis-
placement, which is in the range of -127 to +128.
This displacement can be determined using a la-
bel, which is converted by the assembler.

Indirect. In indirect addressing mode, the byte
processed by the register-indirect instruction is at
the address pointed to by the content of one of the
indirect registers, X or Y (80h, 81h). The indirect
register is selected by bit 4 of the opcode. Register
indirect instructions are one byte long.

Inherent. In inherent addressing mode, all the in-
formation necessary for executing the instruction
is contained in the opcode. These instructions are
one byte long.
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SUPPLY CURRENT CHARACTERISTICS (Cont'd)

Figure 46. Typical Ipp in WAIT vs fcpy and Temperature for ROM devices

IDD [pA] IDD [uA]
600 450
—+ 8MHz ¥k 1M —+ 8MHz ¥ 1MHz
—* 4MHz —%— 32KHz 400 L — 4MHz —%¥— 32KHz
500 H 4
=% 2MHz \ % 2MHz
/ 350 '
400 A \ \
/ /x 300
300 X >\\k\
0 1 1 1 1 100 1 1 1 1
3 4 5 6 -20 25 95 125
VDD [V] T[°C]
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SUPPLY CURRENT CHARACTERISTICS (Cont'd)

10.4.3 STOP Mode

Symbol Parameter Conditions Typ" | Max | Unit
109
TP i .
| Supply current in STOP mode 2) OTP devices o2 209 pA
bb Figure 47 & Figure 4 9
(see Figure 47 & Figure 48) ROM devices 01 2204)

Notes:

1. Typical data are based on Vpp=5.0V at Tpy=25°C.
2. All I/O pins in input with pull-up mode (no load), all peripherals in reset state, OSG and LVD disabled, option bytes

programmed to 00H. Data based on characterization results, tested in production at Vpp max. and fgpy max.

3. Maximum STOP consumption for -40°C<Ta<90°C
4. Maximum STOP consumption for -40°C<Ta<125°C

Figure 47. Typical Ipp in STOP vs Temperature

for OTP devices

Figure 48. Typical Ipp in STOP vs Temperature
for ROM devices

IDD [nA]

1200
—— Ta=-40°C —>& Ta=95°C

< Ta=25°C —¥ Ta=125°C
1000

500 /

IDD [nA]

—+— Ta=-40°C —>% Ta=95°C
1500 K- Ta=25°C —¥ Ta=125°C

1000
600
400
500
1 B—
200 o
0 Ly . . . 0 _m)i
3 4 5 6 3 4 5 6
VDD [V] VDD [V]
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10.7 EMC CHARACTERISTICS

Susceptibility tests are performed on a sample ba-
sis during product characterization.

10.7.1 Functional EMS

(Electro Magnetic Susceptibility)

Based on a simple running application on the
product (toggling 2 LEDs through I/O ports), the
product is stressed by two electro magnetic events

m ESD: Electro-Static Discharge (positive and
negative) is applied on all pins of the device until
a functional disturbance occurs. This test
conforms with the IEC 1000-4-2 standard.

m FTB: A Burst of Fast Transient voltage (positive
and negative) is applied to Vpp and Vgg through
a 100pF capacitor, until a functional disturbance
occurs. This test conforms with the IEC 1000-4-

until a failure occurs (indicated by the LEDs). 4 standard.
A device reset allows normal operations to be re-
sumed.
Symbol Parameter Conditions Neg" | Pos? | Unit

Voltage limits to be applied on any I/O pin

VDD:5V, TA:+25°C, fOSC:8M Hz

to induce a functional disturbance

VFESD | 1o induce a functional disturbance conforms to IEC 1000-4-2 2 2
Fast transient voltage burst limits to be ap- B oeo B kv
Veers | plied through 100pF on Vpp and Vpp pins Vop=5V, Ta=+25"C, fogc=8MHz |, 5 3

conforms to IEC 1000-4-4

Notes:

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

2. The suggested 10 pF and 0.1 pF decoupling capacitors on the power supply lines are proposed as a good price vs.
EMC performance tradeoff. They have to be put as close as possible to the device power supply pins. Other EMC rec-
ommendations are given in other sections (I/Os, RESET, OSCx pin characteristics).

Figure 56. EMC Recommended Star Network Power Supply Connection 2

ST62XX

0 Voot 10pF 0.1 pF |
’ T \ N . DD
! \ - -
ST6 - 1 N
gﬁgvaS ,' ' DIGITAL NOISE , ,
SOURCE 1 ' FILTERING N B
\ | (dosetothemcu)~ -~ L _ _| - |Vss
. ; TS Py
N ’
N
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EMC CHARACTERISTICS (Cont'd)
10.7.3 ESD Pin Protection Strategy

To protect an integrated circuit against Electro-
Static Discharge the stress must be controlled to
prevent degradation or destruction of the circuit el-
ements. The stress generally affects the circuit el-
ements which are connected to the pads but can
also affect the internal devices when the supply
pads receive the stress. The elements to be pro-
tected must not receive excessive current, voltage
or heating within their structure.

An ESD network combines the different input and
output ESD protections. This network works, by al-
lowing safe discharge paths for the pins subjected
to ESD stress. Two critical ESD stress cases are
presented in Figure 59 and Figure 60 for standard
pins.

Standard Pin Protection

To protect the output structure the following ele-
ments are added:

— A diode to Vpp (3a) and a diode from Vgg (3b)
— A protection device between Vpp and Vgg (4)

To protect the input structure the following ele-
ments are added:

— A resistor in series with the pad (1)
— A diode to Vpp (2a) and a diode from Vgg (2b)
— A protection device between Vpp and Vgg (4)

Figure 59. Positive Stress on a Standard Pad vs. Vgg

Vbp Vbp
N a
(Ba) /\ (2a)
A
o (1
—> q ouT (4) IN —MW—e
Main path : T _—__-—l
—
Path to avoid 1 (3) (2b) 1
- —— *  / v
Vss ) ) - - ) Vss
Figure 60. Negative Stress on a Standard Pad vs. Vpp
Vbb Vbp
(3a) ZTX (2a)
——(1)
—> L OUT 1| (4) IN <—|/1M—0
Main path
4{ (3b) (2b) 4{
Vss ) ; ; ; ) Vss
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I/0 PORT PIN CHARACTERISTICS (Cont’d)
Figure 65. Typical Vg at Vpp = 5V

Voh [V] at Vdd=5V
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%

L

Ta
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=25°C
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-8 -6

-4
lio [mA]

Figure 66. Typical Vo, vs Vpp (standard 1/Os)

Vol [mV] at lio=2mA Ta=-40°C Ta=95°C

Vol [mV] at lio=5mA

350 700
Ta=25°C  Ta=125°C %\ Ta=25°C  Ta=125°C
300 ;: S 600125 — |
250 // 500 q: o3
200 /./ N . .
l.\_n 1 1
1501t ' 300 . ; —
3 4 5 3 4 5 6
VDD [V] VDD [V]

Figure 67. Typical Vg, vs Vpp (high-sink 1/0s)
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DEVELOPMENT TOOLS (Cont'd)
STMicroelectronics Tools

Four types of development tool are offered by ST, all of them connect to a PC via a parallel or serial port:
see Table 27 and Table 28 for more details.

Table 27. STMicroelectronics Tool Features

Emulation Type

Programming Capability

Software Included

ST6 Starter Kit

Device simulation (limited
emulation as interrupts are
not supported)

Yes (DIP packages only)

In-circuit powerful emula-

Programmer Board

ST6 HDS2 Emulator tion features including No
trace/ logic analyzer
ST6 EPROM No Yes

MCU CD ROM with:

— Rkit-ST6 from Raisonance
— ST6 Assembly toolchain

— WGDB6 powerful Source Level
Debugger for Win 3.1, Win 95
and NT

— Various software demo ver-
sions.

— Windows Programming Tools
for Win 3.1, Win 95 and NT

Table 28. Dedicated STMicroelectronics Development Tools

Supported Products

ST6 Starter Kit

ST6 HDS2 Emulator

ST6 Programming Board

and ST6220C

ST6208C, ST6209C, ST6210C

ST622XC-KIT

Complete:
ST62GP-EMU2

Dedication board:
ST62GP-DBE

ST62E2XC-EPB

100/104
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