Ly, SGS-THOMSON ST6210-ST6215
/. iicrozizeTRONICS ST6220-ST6225

8-BIT HCMOS MCUs WITH A/D CONVERTER

= 3.0 to 6.0V Supply Operating Range

® 8 MHz Maximum Clock Frequency

= -40 to +85°C Operating Temperature Range
= Run, Wait & Stop Modes

» 5 different interrupt vectors

= Look-up table capability in ROM

User ROM: 1828 bytes (ST6210,15)
3876 bytes (ST6220,25)

n Data ROM: User selectable size
(in program ROM)
= Data RAM: 64 bytes

PDIP20, PSO20 (ST6210,20) packages
» PDIP28, PSO28 (ST6215,25) packages

= 12/20 fully software programmable I/O as:
~ Input with pull-up resistor
— Input without Pull-up resistor
= Input with interrupt generation
~ Open-drain or push-pull outputs
— Analog Inputs

® 4 1/0 lines can sink up to 20maA for direct LED or
TRIAC driving

8 bit counter with a 7-bit programmabie prescaler
(Timer)

Digital Watchdog

8 bit A/D Converter with up to 8 (ST6210,

§T6220) and up to 16 (ST6215, ST6225) analog
inputs

PS028

On-chip clock oscillator

Power-on Reset

One external not maskable interrupt
9 powerful addressing modes

The development tool of the ST621x, ST622x
microcontrollers consists of the ST621x-EMU
emulation and development system connected
via a standard RS232 serial line to an MS-DOS
Personal Computer

Device Summary page 3/48

PSO20

(Ordering Information at the end of the datasheet)
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Figure 1. ST6210,ST6220 Pin Configuration Figure 2. ST6215,5T6225 Pin Configuration
V oo [1 U 28 [] Vss
TIMER [[2 27 [] PAO
V oo 14 U 20 [] Vss . /
[ ] oscin [|3 2 || PAt
TIMER PAO
2 19 osCout |4 25 [| Pa2
oscin [ 18 Pa N (|5 24 [J PA3
osCout [J4 17 ] a2 Ain/PC7 [|6 23 | PA4/Ain
N (5 16 ] PA3 An/PCs 7 22 ] PAS/Ain
TEST (& 15 []  PBo/AIn Ain/PCs (|8 21 [ PA6/Ain
Reser [j7 14 [I PB1/AIn An/pca [o 20 [] PA7/An
ain/pe7 (8 13 [] PB2/Ain test (10 19 PBOJAin
Ain/PBs |9 12 [|  PB3/Ain REsET |11 18 [ PBI/An
Ain/pBs [J10 11 {1 PB4/AIn anspe7 L2 17 [ PB2/AIn
N ain/pes 13 16 [ PB3/AN
inspes 14 15 [ PB4/AIn
A
VR(01804

Figure 3. S§T6210,15,20,25 Block Diagram

|| 8 BIT N, PAQ..PA3 (20mA Sink)
A/D CONVERTER PA4..PA7 / Ain*
TEST
PBO..PB7 / Ain
NMI
PC4..PC7 / Ain *
DATA ROM
USER <L,: )
USER PROGRAM SELECTABLE
ROM
DATA RAM
1828 Bytes (1) (G,
3978 Bytes (2) 64 Bytes h 1 TIMER
[ ﬁ <:> DIGITAL WATCHDOG
STACK LEVEL 1 " NOT AVAILABLE ON ST6210/ 20
STACK LEVEL 2
STACK LEVEL 3 <:> (1) 8T6210/15
sTack Levers | | 8 BIT CORE (2) ST6220 /25
STACK LEVEL S ’
STACK LEVEL6
POWER L
| SUPPLY | )oscm.mﬂ ( RESET J
Vop Vg OSGIN OSCOUT  RESET VR001805
2/48
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GENERAL DESCRIPTION

The ST6210, ST6215, ST6220 and $T6225 micro-
controllers are members of the 8-bit HCMOS
ST62xx family, a series of devices oriented to low-
medium complexity applications. All ST62xx mem-
bers are based on a building block approach: a
common core is surrounded by a combination of
on-chip peripherals (macrocells). The macrocells
of the ST6210, 8T6215, ST6220 and ST6225 are:
the Timer peripheral that includes an 8-bit counter
with a 7-bit software programmable prescaler
(Timer), the 8-bit A/D Converter with up to 8
(ST6210, ST6220) and up to 16 (ST6215, ST6225)
analog inputs (A/D inputs are alternate functions of
I/O pins), the Digital Watchdog (DWD). Thanks to
these peripherals these devices are well suited for
automotive, appliance and industrial applications.
The ST62E10, ST62E15, ST62E20 and ST62E25
EPROM versions are available for prototypes and
low-volume production; also OTP versions are
available. The only difference between ST6210,15
and §T6220,25 is the program memory size which
is 2K bytes for the ST6210,15 and 4K bytes for the
ST6220,25.

DEVICE SUMMARY
. ROM "
Device (Bytes) 1/0 Pins
ST6210 2K 12
8T6215 2K 20
ST6220 4K 12
ST6225 4K 20
PIN DESCRIPTION

Vop and Vss. Power is supplied to the MCU using
these two pins. Vpp is power and Vss is the ground
connection.

OSCIN and OSCOUT. These pins are internally
connected with the on-chip oscillator circuit. A
quartz crystal, a ceramic resonator or an external
clock signal can be connected between these two
pins in order to allow the correct operation of the
MCU with various stability/cost trade-offs. The
OSCIN pin is the input pin, the OSCOUT pin is the
output pin.

B 7929237 0056L3L0 729 WA

RESET. The active low RESET pin is used to
restart the microcontroller to the beginning of its
program.

TEST. The TEST pin is used to place the MCU
into special operating mode. The TEST must be
held at VSS for normal operation (an internal pull-
down resistor selects normal operating mode if
TEST pin is not connected).

NMI. The NMI pin provides the capability for asyn-
chronous applying an external not maskable inter-
rupt to the MCU. The NMl is falling edge sensitive.
On §T6210,15 and ST6220,25 the user can select
as ROM mask option (see option list at the end of
the datasheet) the availability of an on-chip pull-up
at NMI pin. On EPROM/OTP versions this pull-up
is not available and should be provided externally.

TIMER. This is the timer /O pin. In input mode it
is connected to the prescaler and acts as external
timer clock or as control gate for the internal timer
clock. In the output mode the timer pin outputs the
databitwhen atime-outoccurs. On $T6210,15and
ST6220,25 the user can select as ROM mask
option (see option list at the end of the datasheet)
the availability of an on-chip pull-up at TIMER pin.
On EPROM/OTP versions this pull-up is not avail-
able and should be provided externally.

PAO-PA3,PA4-PA7(*). These 8 lines are or-
ganized as one /O port (A). Each line may be
configured under software control as inputs with or
without internal pull-up resistors, interrupt genera-
ting inputs with pull-up resistors, open-drain or
push-pull outputs. PAO-PA3 can also sink 20mA for
direct led driving while PA4-PA7 can be pro-
grammed as analog inputs for the A/D converter.
(*) PA4-PA7 are not available on ST6210, ST6220.

PBO0-PB?7. These 8 lines are organized as one /O
port (B). Each line may be configured under
software control as inputs with or without internal
pull-up resistors, interrupt generating inputs with
pull-up resistors, open-drain or push-pull outputs
and as analog inputs for the A/D converter.

PC4-PC7(*). These 4 lines are organized as one
170 port (C). Each line may be configured under
software control as inputs with or without internal
pull-up resistors, interrupt generating inputs with
pull-up resistors, open-drain or push-pull outputs
and as analog inputs for the A/D converter.

(*) PC4-PC7 are not available on ST6210, ST6220.

3/48
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ST62xx CORE

The core of the ST62xx Family is implemented
independently from the I/O or memory configura-
tion. Consequently, it can be treated as an inde-
pendent central processor communicating with /O
and memory via internal addresses, data, and con-
trol busses. The in-core communication is arranged
as shown in Figure 5; the controller being externally
linked to both the reset and the oscillator, while the
core is linked to the dedicated on-chip macrocells

Figure 4. ST62xx Core Programming Model

INDEX

REGISTERS

ADDRESSING

]b7

v REGISTER b0 |

{67 x REG POINTER b0 |
[b7 ¥ REG._PONTER 50 | SHORT DIRECT

MODES

v 4 s 2 11 [o7 W RECISTER b0 | J
peripherals via the serial data bus and indirectly for 5 — 3
interrupt purposes through the control registers. DT ACowaTR o
Registers b1 FROGRAM COUNTER 50 |
The ST62xx Family core has six registers and three — —
pairs of flags available to the programmer. They are — SIX LEVELS -
shownin Figure 4 and are explained in the following — STACK REGISTER ]

aragraphs. ]
paragrap ' _ - —
Accumulator (A). The accumulator is an 8-bit -
general purpose register used in all arithmetic cal- NORMAL FLAGS
culations, logical operations, and data manipula-
tions. The accumulator is addressed in the data IWTERRUPT FLAGS
space as RAM location at address FFh. Accord- T
ingly, the ST62xx instruction set can use the accu- -
mulator as any other register of the data space. -
00423
Figure 5. ST62xx Core Block Diagram
0,01 TO 8MHz
RESET OSCinEE“:I OSCout
CONTROLLER B INTERRUPTS
: i)
: DATA SPACE
: FLAG CONTROL :
. OPCODE VALUES 9 SIGNALS ADDRESS / READ LINE
: ‘ DATA
: RAM / EEPROM
|_ PROGRAM _|
ROM/EPROM | :
: ADDRESS |52\ DATA
> P oecooer 221 rom / erROM
A-DATA B-DATA
? |- DEDICATIONS -
v

: Program Counter
12 .

and FLAGS
6 LAYER STACK

)

RESULTS TO DATA SPACE ( WRITE LINE )

ACCUMULATOR

YRO01811
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ST6xx CORE (Continued)

indirect Registers (X, Y). These two indirect reg-
isters are used as pointers to the memory locations
in the data space. They are used in the register-in-
direct addressing mode. These registers can be
addressed in the data space as RAM locations at
addresses 80h (X) and 81h (Y). They can also be
accessed with the direct, short direct, or bit direct
addressing modes. Accordingly, the ST62xx in-
struction set can use the indirect registers as any
other register of the data space.

Short Direct Registers (V, W). These two registers
are used to save one byte in short direct addressing
mode . These registers can be addressed in the
data space as RAM locations at addresses 82h (V)
and 83h (W). They can also be accessed with the
direct and bit direct addressing modes. Accord-
ingly, the ST62xx instruction set can use the short
direct registers as any other register of the data
space.

Program Counter (PC)

The program counter is a 12-bit register that con-
tains the address of the next ROM location to be
processed by the core. This ROM location may be
an opcode, an operand, or an address of operand.
The 12-bit length allows the direct addressing of
4096 bytes in the program space. Nevertheless, if
-the program space contains more than 4096 loca-
tions, the further program space can be addressed
by using the Program Bank Switch register,

The PC value is incremented, after it is read the
address of the current instruction. To execute
relative jumps the PC and the offset are shifted
through the ALU, where they will be added, and the
result is 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

instructions . . . . . ... PC=PC t offset
—Interrupt . . .. ... .. PC= Interrupt vector
~Reset. .. ........ PC= Reset vector

— RET & RET! instructions .
— Normal instruction . . . .

PC= Pop (stack)
PC=PC +1

M 7929237 005kL3L2 571 WA

Flags (C, 2)

The ST62xx core includes three pairs of flags that
correspond to3 different modes: normal mode, in-
terrupt 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, one pair is used during the interrupt
mode (Cl, ZI) and one is used during the not-mask-
able interrupt mode (CNMI, ZNMI).

The ST62xx core uses the pair of flags that corre-
spond to the actual mode: as soon as an interrupt
(resp. a Non-Maskable-Interrupt) is generated, the
ST62xx core uses the interrupt flags (resp. the NMI
flags) instead of the normat flags. When the RETI
instruction is executed, the normal flags (resp. the
interrupt flags) are restored if the MCU was in the
normal mode (resp. in the interrupt mode) before
the interrupt. It should be observed that each flag
set can only be addressed in its own routine (Not-
maskable interrupt, normal interrupt or main rou-
tine). The flags are not cleared during the context
switching and so remain in the state they were at
the exit of the last routine switching.

The Carry flag is set when a carry or a borrow
occurs during arithmetic operations, otherwise it is
cleared. The Carry flag is also set to the value of
the bit tested in a bit test instruction, and partici-
pates in the rotate left instruction.

The Zero flag is setif the result of the last arithmetic
or logical operation was equal to zero, otherwise it
is cleared.

The switching between the three sets of flags is
automatically performed when an NM|, an interrupt
or a RET! instructions occurs. As the NMI mode is
automatically selected after the reset of the MCU,
the ST62xx core uses at first the NMI flags.

5/48
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ST6xx CORE (Continued)

Stack

The ST62xx core includes true LIFO hardware
stack that 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 is shifted into the
next level while the content of the PC is shifted into
the first level (the value of the sixth level will be lost).
When a subroutine or interrupt return occurs (RET
or RET! instructions), the first level register is
shifted back into the PC and the value of each level
is popped back into the previous level. These two
operating modes are described in Figure 6. Since
the accumulator, as all other data space registers,
is not stored in this stack the handling of these
registers should be performed inside the subrou-
tine. The stack pointer will remain in its deepest
position if more than 6 calls or interrupts are ex-
ecuted, so that the last return address 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.

Figure 6. Stack Operation

PROGRAM COUNTER
RET OR RET

WHER STACK LEVEL 1
STACK LEVEL 2
STACK LEVEL 3
STACK LEVEL 4
STACK LEVEL 5
STACK LEVEL 6

WHEN CALL
CR

INTERRUPT REQUEST
O0CCURS

OCCURS

RIHNE

LR

VAQQ424

6/48
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MEMORY SPACES

The MCUs operate in three different memory
spaces: Program Space, Data Space, and Stack
Space. A description of these spaces is shown in
the following tables.

Program Space

The program space is physically implemented in
the ROM memory and includes all the instructions
that are to be executed, as well as the data required
for the immediate addressing mode instructions,
the reserved test area and user vectors. It is ad-
dressed by the 12-bit Program Counter register
(PC register) and so the ST62xx core can directly
address up to 4K bytes of Program Space. Never-
theless, the Program Space can be extended by
the addition of 2-Kbyte ROM banks.

Table 1. ST6210,15 Program ROM Memory Map

Device Address Description
0000h-07FFh Not Implemented
0800H-087Fh Reserved

User Program ROM
0880h-0F9Fh 1828 Bytes
OFAOh-OFEFh Reserved
OFFOh-OFF7h interrupt Vectors
OFF8h-OFFBh Reserved
OFFCh-OFFDh NMI Vector
OFFEh-OFFFh User Reset Vector

Table 2. ST6220,25 Program ROM Memory Map

Device Address Description

0000h-007Fh Reserved
User Program ROM

0080h-0F9Fh 3872 Bytes
OFAOh-OFEFh Reserved
OFFCh-OFF7h Interrupt Vectors
O0FF8h-0FFBh Reserved
OFFCh-OFFDh NM! Vector
OFFEh-OFFFh User Reset Vector
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MEMORY SPACES (Continued)
Table 3. $T6210,15,20,25 Data Memory Space

000h
NOT IMPLEMENTED

03Fh
040h
DATA ROM WINDOW
64 BYTES
07Fh
X REGISTER 080h
Y REGISTER 081h
V REGISTER 082h
W REGISTER 083h
084h
DATA RAM 60 BYTES
0BFh

PORT A DATA REGISTER 0COh
PORT B DATA REGISTER 0C1h
PORT C DATA REGISTER oCz2h
RESERVED 0C3h

PORT ADIRECTION REGISTER |0C4h
PORT B DIRECTION REGISTER | 0Csh
PORT C DIRECTION REGISTER | oCéh
RESERVED 0C7h
INTERRUPT OPTION REGISTER | oc8h*
DATA ROM WINDOW REGISTER | 0Coh*

0CAh
RESERVED 0CBh

PORT AOPTION REGISTER | 0oCCh
PORT B OPTION REGISTER | 0CDh
PORT C OPTION REGISTER | 0CEh

RESERVED OCFh

A/D DATA REGISTER 0DCh
A/D CONTROL REGISTER oD1h
TIMER PSC REGISTER 0D2h

TIMER DATA REGISTER 0D3h
TIMER TSCR REGISTER 0D4h

Data Space

The instruction set of the ST62xx core operates on
a specific space, named Data Space, that contains
all the data necessary for the processing of the
program. The Data Space allows the addressing of
RAM memory, ST62xx core/peripheral registers,
and read-only data such as constants and look-up
tables.

Data ROM addressing. All the read-only data is
physically implemented in the ROM memory in
which the Program Space is also implemented. The
ROM memory contains consequently the program
to be executed, the constants and the look-up
tables needed for the program.

The locations of Data Space in which the different
constants and look-up tables are addressed by the
ST62xx core can be considered as being a 64-byte
window through which it is possible to access to the
read-only data stored in the ROM memory (see
Figure 9).

This window is located from address 40h to ad-
dress 7Fh in the Data space and allows the direct
reading of the bytes from address 000h to address
03Fhin the ROM memory. Alithe bytes of the ROM -
memory can be used to store either instructions or
read-only data. Indeed, the window can be moved
by step of 64 bytes along the ROM memory in
writing the appropriate code in the Data ROM
Window register (DRW register).

The RAM memory can be also extended by the
addition of 64 bytes RAM banks addressed as
being located between the addresses 00h and 7Fh.

In the ST6210, ST6215, ST6220 and ST6225 pro-
ducts the data space includes 60 bytes of RAM, the
accumulator (A), the indirect registers (X), (Y), the
short direct registers (V), (W), the /O portregisters,
the peripheral data and control registers, the inter-
rupt option register and the Data ROM Window
register (DRW register).

As the data space is less than 256 bytes the

D5h ‘
RESERVED oD ST62xx core can directly address this area and the
Data Bank Switch register (DRBR) has not been
TCHDOG REGIS oo implemented.
WA TER ggz: Stack Space
RESERVED The stack space consists of six 12 bit registers that
OFER are used for stacking subroutine and interrupt re-
turn addresses plus the current program counter
ACCUMULATOR OFFh register.
* WRITE ONLY REGISTER
g 7929237 005kL3kLY 374 W 7/48
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MEMORY SPACES (Continued)

Read-only Data Window register (DWR)

The DWR register can be addressed like a RAM
location in the Data Space at the address C9h,
nevertheless it is a write only register that cannot
be accessed with single-bit operations. This regis-
ter is used to move the 64-byte read-only data
window (from the 40h address to 7Fh address of
the Data Space) up and down the ROM memory of
the MCU in steps of 64 bytes. The effective address
of the byte to be read as a data in the ROM memary
is obtained by the concatenation of the 6 least
significant bits of the register address given in the
instruction (as least significant bits) and the content
of the DWR register (as most significant bits, see
Figure 7). The DWR register is not cleared at reset,
therefore it must be written to before the first
access to the Data ROM window area.

Note: Care is required when handling the DWR
register as it is write only. For this reason, it is not
allowed to change the DWR contents while execu-
ting interrupt service routine, as the service routine
cannot save and then restore its previous content.
If it is impossible to avoid the writing of this register
in the interrupt service routine, an image of this
register must be savedin a RAM location, and each
time the program writes to the DWR it must write
also to the image register. The image register must
be written first, so if an interrupt occurs between
the two instructions the DWR is not affected.

Figure 7. Data ROM Window Memory Addressing

Figure 8. Data ROM Window Register

DWR

Daw ROM W hdow Regster
C%h, W rie On)

D7|D6{D5|D4|D3|D2|{D1|DO

!— DWRO = Data ROM Window 0
DWR1 = Data ROM Window 1
DWR2 = Data ROM Window 2

DWRS = Data ROM Window 3
DWR4 = Data ROM Window 4
DWRS = Data ROM Window 5
DWR6 = Data ROM Window 6
Unused

D7. This bit is not used.

DWR6-DWRO. These are the Data ROM Window
bits that correspond to the upper bits of the data
ROM space.

This register is undefined on reset. Neither read nor
single bit instructions may be used to address this
register.

1
12 11 109 8 7 615 4 3 2 1 O PROGRAM SPACE ADDRESS
7 6 5 4 3 2 1 0 READ
DATA ROM
4 3 2 1 0
WINDOW REGISTER DATA SPACE ADDRESS
CONTENTS 2O0H—TFH
04 IN INSTRUCTION
VROO1573
8/48
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MEMORY SPACES (Continued)

Figure 9. Memory Addressing Description Diagram

0000H

O7FFH
0800H

OFFOH

OFFFH

PROGRAM SPACE

INTERRUPT &
RESET VECTORS

e S Y B

DATA SPACE

Q00H
RAM /EEPROM
BANKING AREA
0-63
Q3FH
T 040H
DATA ROM
WINDOW
__O7FH
0BOH| X REGISTER
081H| Y REGISTER
082H| v REGISTER
083H{ W REGISTER
Q84H
RAM
0COH
= DATA ROM
WINDOW SELECT
DATA RAM
BANK SELECT
oFFH| ACCUMULATOR

VROQ1568
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TEST MODE

For normal operation the TEST pin must be held
low when reset is active. An on-chip 100kQ pull-
down resistor; is internally connected to the TEST

pin.

INTERRUPT

The ST62xx core can manage 4 different maskable
interrupt sources, plus one non-maskable interrupt
source (top priority level interrupt). Each source is
associated with a particular interrupt vector that
contains a Jump instruction to the related interrupt
service routine. Each vector is located in the Pro-
gram Space at a particular address (see Table 1).
When a source provides an interrupt request, and
the request processing is also enabled by the
ST62xx core, then the PC register is loaded with
the address of the interrupt vector (i.e. of the Jump
instruction).

Finally, the PC is loaded with the address of the
Jump instruction and the interrupt routine is pro-
cessed.

The ST6210, ST6215, ST6220 and ST6225 micro-
controliers have six different interrupt sources as-
sociated to different interrupt vectors as it is
described in table below.

Table 4. Interrupt Vector/Source Relationship

20

Interrupt Vectors Description

— The ST62xx core includes 5 different interrupt
vectors in order to branch to 5 different interrupt
routines in the static page of the Program Space.

— The interrupt vector associated with the non-
maskable interrupt source is named interrupt
vector #0. It is located at addresses FFCh,FFDh
in the Program Space. On ST6210, ST6215,
ST6220 and ST6225 this vector is associated
with the external falling edge sensitive interrupt
pin (NMI).

— The interrupt vector located at addresses FF6h,
FF7h is named interrupt vector #1. It is associ-
ated with Port A pins and can be programmed by
software either in the falling edge detection mode
or in the low level sensitive detection mode ac-
cording to the code loaded in the Interrupt Option
Register (IOR).

— The interrupt vector located at addresses FF4h,
FF5h is named interrupt vector #2. It is associ-
ated with Port B and C pins and can be pro-
grammed by software either in the falling edge
detection mode or in the positive edge detection
mode according to the code loaded in the Inter-
rupt Option Register (IOR).

The two interrupt vectors located respectively at

addresses FF3h, FF2h and addresses FF1ih,

FFOh are respectively named interrupt vector #3

Interrupt Source | Associated Vector | Vector Address and #4. Vector #3 is associated to the TIMER
peripheral and vector #4 to the A/D converter
NM! pin Interrupt vector #0 (FFCh, FFDh) peripheral. . . .
(NM1) All the on-chip peripherals have an interrupt re-
Port A pins Interrupt vector #1 | (FF6h, FF7h) quest flag bit (TMZ for timer, EOC for A/D), this
- bit is set to one when the device wants to gener-
Port B pins Interrupt vector #2 | (FFah, FFSh) ate an interrupt request and a mask bit (ETI for
Port C pins Interrupt vector #2 | (FF4h, FF5h) timer, EAl for A/D) that must be set to one to allow
TIMER the transfer of the flag bit to the core.
peripheral Interrupt vector #3 | (FF3h, FF2h) Interrupt Priority
ADC peripheral | Interrupt vector #4 | (FFoh, FF1h) The non-maskable interrupt request has the hig-
hest priority and can interrupt any other interrupt
routings at any time, nevertheless the four other
interrupts can not interrupt each other. If more than
one interrupt request are pending, they are pro-
cessed by the ST62xx core according to their
priority level: vector #1 has the higher priority while
vector #4 the lower.
The priority of each interrupt source is fixed.
10/48
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INTERRUPT (Continued)

Interrupt Option Register

The Interrupt Option Register (IOR register, loca-
tion C8h) is used to enable/disable the individual
interrupt sources and 1o select the operating mode
of the external interrupt inputs. This register can be
addressed in the Data Space as RAM location at
the address C8h, nevertheless it is a write-only
register that cannot be accessed with single-bit
operations. The operating modes of the external
interrupt inputs associated to interrupt vectors #1
and #2 are selected through bits 5 and 6 of the IOR
register.

Figure 10. Interrupt Option Register

DR

hterniptOption Register
C8h, W xde0nk)

D7{D6{D5|D4|D3|D2(D1|DO

.

GEN = Global Enable Bit

ESB = Edge Selection Bit
LES = Edge Level Selection Blif
Unused

D7. D3-D0 These bits are not used.

LES. Level/Edge Selection Bit. When this bit is set
to one, the interrupt #1 (SPI) is low level sensitive,
when cleared to zero the negative edge sensitive
interrupt is selected.

ESB. Edge Selection Bit. When this bit is setto one,
the interrupt #2 (Port A & B lines) is positive edge
sensitive, when cleared to zero the negative edge
sensitive interrupt is selected.

GEN. Global Enable Interrupt. When this bit is set
to one, all the interrupts are enabled. When this bit
is cleared to zero all the interrupts (excluding NMI)
are disabled.

This register is cleared on reset.

Table 5. Interrupt Option Register

SET Enable all the interrupts of the product

CLEAR | Disable all the interrupts of the product
SET Rising edge mode on interrupt input #2
CLEAR | Falling edge mode on interrupt input #2
SET Level sensitive mode on interrupt input #1

GEN

ESB

LES

CLEAR | Falling edge mode on interrupt input #1

External Interrupts Operating Modes

The NMI interrupt is associated to the external
interrupt pin of the ST6210, ST6215, ST6220 and
ST6225 devices. This pin is falling edge sensitive
and the interrupt pin signal is latched by a flip-flop
which is automatically reset by the core at the
beginning of the non-maskable interrupt service
routine. A schmitt trigger is present on NMI pin.
The two interrupt sources associated with the fall-
ing/rising edge mode of the external interrupt pins
(Ports A-vector #1, Ports B and C-vector #2) are
connected to two internal latches. Each latch is set
when a falling/rising edge occurs during the pro-
cessing of the first one, will be processed as soon
as the first one has been finished (if there is not a
higher priority interrupt request). If more than one
interrupt occurs during the processing of the first
one, these other interrupt requests will be lost.
The storage of the interrupt requests is not avail-
able in the level sensitive detection mode. To be
taken into account, the low level must be present
on the interrupt pin when the core samples the line
after the execution of the instructions.

During the end of each instruction the core tests
the interrupt lines and if there is an interrupt request
the next instruction is not executed and the related
interrupt routine is executed.

Note

On ST6210,15 and ST6220,25 the user can select
the availability of an on-chip pull-up at NMI pin as
ROM mask option (see option list at the end of the
datasheet).

When GEN = "0", the NMI interrupt is active but
cannot cause a restart from STOP/WAIT modes

Interrupt Procedure. The interrupt procedure is
very similar to a call procedure, indeed the user can
consider the interrupt as an asynchronous call
procedure. As this is an asynchronous event, the
user does not know about the context and the time
at which it occurred. As a result the user should
save all the data space registers which will be used
inside the interrupt routines. There are separate
sets of processor flags for normal, interrupt and
non-maskable interrupt modes which are automat-
ically switched and so these do not need to be
saved.

M 7929237 0056368 T1T WM 11748
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INTERRUPT (Continued)
Figure 11. Interrupt Processing Flow-Chart
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The following list summarizes the interrupt proce-

dure:

— Interrupt detection

— The flags C and Z of the main routine are ex-
changed with the flags C and Z of the interrupt
routine (resp. the NMI flags)

— The value of the PC is stored in the first level of
the stack

~ The normal interrupt lines are inhibited (NM| still
active)

— The edge flip-flop is reset

~ The related interrupt vector is loaded in the PC.

— User selected registers are saved inside the in-
terrupt service routine (normally on a software
stack)

— The source of the interrupt is found by polling (if
more than one source is associated to the same
vector)

— Interrupt servicing

— Return from interrupt (RETI)

— Automatically the ST62xx core switches back to

the normal flags (resp the interrupt flags) and
pops the previous PC value from the stack

The interrupt routine begins usually by the identifi-
cation of the device that has generated the interrupt
request (by polling).

The user should save the registers which are used
inside the interrupt routine (that holds relevant
data) into a software stack.

After the RETI instruction execution, the core car-
ries out the previous actions and the main routine
can continue.




$T6210-15-20-25

INTERRUPT (Continued)
Interrupt Request and Mask Bits

Interrupt Option Register, IOR

Location 0C8h

— GEN. If this bit is set all the ST6210, ST6215,
ST6220 and ST6225 interrupts are enabled, if
reset all the interrupt are disabled (excluding the
NMI).

— ESB. Ifthis bitis set alt the inputs lines associated
to interrupt vector #2 are rising edge sensitive, if
reset they are falling edge sensitive.

- LES. Ifthis bit is set all the inputs lines associated
to interrupt vector #1 are low level sensitive, if
reset they are falling edge sensitive.

All other bits into this register are not used.

Figure 12. Interrupt Circuit Diagram

Timer Peripheral, TSCR register

Location D4h

— TMZ bit. A low-to-high transition indicates that
the timer count register has decremented to zero.
This means that an interrupt request can be
generated in relation to the state of ETI bit.

— ETl bit. This bit, when set, enables the timer
interrupt request.

A/D Converter Peripheral, ADCR register

Location D1H

— Cbit. This read only bit indicates when a conver-
sion has been completed, by going to one. An
interrupt request can be generated in relation to
the state of EAI bit.

— EAIl bit. This bit, when set, enables the A/D
converter interrupt request.
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RESET

The ST6210, ST6215, ST6220 and ST6225 MCUs
can be reset in three ways: by the external reset
input (RESET) tied low, by power-on reset and by
the digita! watchdog/timer peripheral

RESET Input

The RESET pin can be connected to a device of
the application board in order to restart the MCU
during its operation. The activation of the Reset pin
may accur in the RUN, WAIT or STOP mode. This
input has to be used to reset the MCU internal state
and provide a correct start-up procedure. The pin
is active low and has a schmitt trigger input. The
internal reset signal is generated by adding a delay
to the external signal. Therefore even short pulses
at the reset pin will be accepted. This feature is valid
providing that Vpp has finished its rising phase and
the oscillator is running correctly (normal RUN or
WAIT modes).

If the Reset activation occurs in the RUN or Wait
mode, the MCU is configured in the Reset mode
for as long as the signal of the RESET pin is low.
The processing of the program is stopped (in RUN
mode only) and the Input/Outputs are in the High-

impedance with pull-up resistors switched on state. -

As soon as the level on the Reset pin becomes
high, the initialization sequence is executed.

If a Reset pin activation occurs in the STOP mode,
the oscillator starts and all the inputs/outputs are
configured in the High-impedance with ppull-up
resistors on state as long as the level on the
RESET pin remains low. When the level of the
RESET pin becomes high, a delay is generated by
the ST62xx core to ensure that the oscillator
becomes completely stabilized.

Then, the initialization sequence is started.

14/48
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Power-on Reset

The function of the POR consists in waking up the
MCU during the power-on sequence. At the begin-
ning of this sequence, the MCU is configured in the
Reset state: every Input/Output port is configured
in the input mode (High-impedance with pull-up
state) and no instruction is executed. When the
power supply voltage becomes sufficient, the oscil-
lator starts to operate, nevertheless the ST62xx
core generates a delay to allow the oscillator to be
completely stabilized before the execution of the
first instruction. Then, the initialization sequence is
executed.

The processor remains in reset state for as long as
the reset pin is kept at low level. The reset will be
released after the voltage at the reset pin reaches
the related high level.

Notes

To have a correct start-up the user should take care
that the reset input does not change fo the high
level before the Vpp level is sufficient to allow MCU
operation at the chosen frequency (see Recom-
mended Operating Conditions).

An on-chip counter circuit provides a delay of 2048
oscillator cycles between the detection of the reset
high level and the release of the MCU reset.

A proper reset signal for slow rising Voo, i.e. the
required delay between reaching sufficient operating
voltage and the reset input changing to a high level,
can be generally provided by an external capacitor
connected between the RESET pin and Vss.
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RESET (Continued)

Watchdog Reset

The ST6210, ST6215, ST6220 and ST6225 pro-
vide an on-chip watchdog/timer function in order to
provide a graceful recovery from a software upset.
Ifthe watchdog register is not refreshed, preventing
the end-of-count being reached, an internal circuit
pulls down the reset pin. The MCU will enter the
reset state as soon as the voltage at RESET pin
reaches the related low level. This also resets the
watchdog which subsequently turns off the pull-
down and activates the pull-up device at the reset
pin. This causes the positive transition at the reset
pin and terminates the reset state. :

Figure 13. Reset Circuit

Application Notes

An external resistor between Vop and reset pin is
not required because an internal pull-up device is
provided. If the user prefers, for any reason, o add
an external pull-up resistor its value must not be
less than 30KQ. if the value is lower than 30KQ the
on-chip watchdog pull-down transistor might notbe
able to pull-down the reset pin resulting in an
external deactivation of the watchdog function.

The POR device operates in a dynamic manner in
the way that it brings about the initialization of the
MCU when it detects a dynamic rising edge of the
Vop voltage. The typical detected threshold is
about 2 volts, but the actual value of the detected
threshold depends on the way in which the Vpp
voltage rises up. The POR device DOES NOT allow
the supervision of a static rising or falling edge of
the Vpp voltage.
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RESET (Continued)

Figure 14. Reset & Interrupt Processing
Flow-Chart
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MCU Iinitialization Sequence

When a reset occurs the stack is reset to the
program counter, the PC is loaded with the address
of the reset vector (located in the program ROM at
addresses FFEh & FFFh). A jump instruction to the
beginning of the program has to be written inio
these locations.

After a reset a NMI is automatically activated so
that the core is in non-maskable interrupt mode to
prevent false or ghost interrupts during the restart
phase. Therefore the restart routine should be
terminated by a RET|instruction to switch to normal
mode and enable interrupts. If no pending interrupt
is present at the end of the reset routine the ST62xx
will continue with the instruction after the RETI;
otherwise the pending interrupt will be serviced

MODE FLAGS
Figure 15. Restart Initialization Program
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WAIT & STOP MODES

The WAIT and STOP modes have been im-
plemented in the ST62xx core in order to reduce
the consumption of the product when the latter has
no instruction to execute. These two modes are
described in the following paragraphs

WAIT Mode

The configuration of the MCU in the WAIT mode
occurs as soon as the WAIT instruction is executed.
The microcontroller can also be considered as
being in a "software frozen" state where the core
stops processing the instructions of the routine, the
contents of the RAM locations and peripheral reg-
isters are saved as long as the power supply volt-
age is higher than the RAM retention voltage but
where the peripherals are still working. The WAIT
mode is used when the user wants to reduce the
consumption of the MCU when it is in idle, while not
losing count of time or monitoring of external
events. The oscillator is not stopped in order to
provide a clock signal to the peripherals. The timer
counting may be enabled (writing the PSI bit in
TSCR register) and the timer interrupt may be also
enabled before entering the WAIT mode; this allow-
s the WAIT mode to be left when timer interrupt
occurs. The above explanation related to the timers
applies aiso to the A/D converter. If the exit from
the WAIT mode is performed with a general RESET
(either from the activation of the external pin or by
waltchdog reset) the MCU wilt enter a normal reset
procedure as described in the RESET chapter. If
an interrupt is generated during WAIT mode the
MCU behavior depends on the state of the ST62xx
core before the initialization of the WAIT sequence,
but also of the kind of the interrupt request that is
generated. This case will be described in the fol-
lowing paragraphs. In any case, the ST62xx core
does not generate any delay after the occurrence of
the interrupt because the oscillator clock is still avail-
able.

STOP Mode

If the Watchdog is disabled the STOP mode is
available. When in STOP mode the MCU is placed
in the lowest power consumption mode. In this
operating mode the microcontroller can be con-
sidered as being "frozen", no instruction is ex-
ecuted, the oscillator is stopped, the contents of the
RAM locations and peripheral registers are saved
as long as the power supply voltage is higher than
the RAM retention voltage, and the ST62xx core
waits for the occurrence of an external interrupt
request or Reset activation to output from the
STOP state.

If the exit from the STOP mode is performed with
a general RESET (by the activation of the external
pin) the MCU will enter a normal reset procedure
as described in the RESET chapter. The case of an
interrupt depends on the state of the ST62xx core
before the initialization of the STOP sequence and
also of the kind of the interrupt request that is
generated.

This case will be described in the following para-
graphs. In any case, the ST62xx core generates a
delay after the occurrence of the interrupt request in
order to wait the complete stabilization of the oscilla-
tor before the execution of the first instruction.

Exit from WAIT and STOP Modes

The following paragraphs describe the output pro-
cedure of the ST62xx core from WAIT and STOP
modes when an interrupt occurs (not a RESET). It
must be noted that the restart sequence depends
on the original state of the MCU (normal, interrupt
or non-maskable interrupt mode) before the start
of the WAIT or STOP sequence, but also of the type
of the interrupt request that is generated.

BB 7929237 0056374 213 WM 17/48
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WAIT & STOP MODES (Continued)

Normal Mode. if the ST62xx core was in the main
routine when the WAIT or STOP instruction has
been executed, the ST62xx core outputs from the
stop or wait mode as soon as any interrupt occurs;
the related interrupt routine is executed and at the
end of the interrupt service routine the instruction
that follows the STOP or the WAIT instruction is
executed if no other interrupts are pending.

Not Maskable Interrupt Mode. If the STOP or
WAIT instruction has been executed during the
execution of the non-maskable interrupt routine,
the ST62xx core outputs from the stop or wait mode
as soon as any interrupt occurs: the instruction that
follows the STOP or the WAIT instruction is ex-
ecuted and the ST62xx core is stillin the non-mask-
able interrupt mode even if another interrupt has
been generated.

Normal Interrupt Mode. lf the ST62xx core was in
the interrupt mode before the initialization of the
STOP or WAIT sequence, it outputs from the stop
or wait mode as soon as any interrupt occurs.
Nevertheless, two cases have to be considered:

— If the interrupt is a normal interrupt, the interrupt
routine in which the wait or stop was entered will
be completed with the execution of the instruction
that follows the STOP or the WAIT and the ST6
core is still in the interrupt mode. At the end of
this routine pending interrupts will be serviced in
accordance to their priority.

- If the interrupt is a non-maskable interrupt, the
non-maskable routine is processed at first. Then
the routine in which the wait or stop was entered
will be completed with the execution of the in-
struction that follows the STOP or the WAIT and
thedSTG core remains in the normal interrupt
mode.

Note

To reach the lowest power consumption the user
software must put the A/D converter in its power
down mode by clearing the PDS bit in the A/D
control register before entering the STOP instruc-
tion.

If all the interrupt sources are disabled (including
NMI if GEN="0"), the restart of the MCU can only
be done by a Reset activation. The Wait and Stop
instructions are not executed if an enabled interrupt
request is pending.

18/48
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ON-CHIP CLOCK OSCILLATOR

The internal oscillator circuit is designed to require
a minimum of external components. A crystal, a
ceramic resonator, or an external signal (provided
to the OSCIN pin) may be used to generate a
system clock with various stability/cost tradeoffs.
The different clock generator options connection
methods are shown in Figure 17.

One machine cycle takes 13 oscillator pulses; 12
clock pulses are needed to increment the PC while
and additional 13th pulse is needed to stabilize the
internal latches during memory addressing. This
means that with a clock frequency of 8MHz the
machine cycle is 1.625us. The crystal oscillator
start-up time is a function of many variables: crystal
parameters (especially RS), oscillator load capacit-
ance (CL), IC parameters, ambient temperature,
and supply voltage. It must be observed that the
crystal or ceramic leads and circuit connections
must be as short as possible. Typical values for
CL1, CL2 are 15-22pF for a 4/8MHz crystal. The
oscillator output frequency is internally divided by
13 to produce the machine cycle and by 12 to
produce the Timer, the Watchdog and the A/D
peripheral clock. A machine cycle is the smallest
unit needed to execute any operation (i.e., incre-
ment the program counter). An instruction may
need two, four, or five byte cycles to be executed.

Figure 16. Crystal Parameters

Rs G,

OSCIN oscouTt

VAQQ101

Crystal Parameters: AT-cut Paralle! Resonance Crystal
CO0 = Parallel Resonance Capacitance
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ON-CHIP OSCILLATOR (Continued)

Figure 17. Oscillator Connection

CRYSTAL CLOCK
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VAO0O16

CLt = CL2 = 12 to 22pF for a 4/8MHz crystal

EXTERNAL CLOCK
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Maximum Operating FREQUENCY (Fmax) Versus SUPPLY VOLTAGE (V,,)
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INPUT/QUTPUT PORTS

The ST6210, ST6220 and ST6215, ST6225 micro-
controllers have respectively 12 and 20 Input/Out-
put lines that can be individually programmed
either in the input mode or the output mode with the
following options that can be selected by software:

- Input without pull-up and without interrupt

- Input with pull-up and with interrupt

- Input with pull-up without interrupt

- Analog input

- Push-pull output

- Standard Open drain output

- 20mA Open drain output

The lines are organized in three ports (port A,B,C).

Each port occupies 3 registers in the data space.
Each bit of these registers is associated with a
particular line (for instance, the bits 0 of the Port A
Data, Direction and Option registers are associated
with the PAQ line of Port A).

The three DATA registers (DRA, DRB, DRC), are
used to read the voltage level values of the lines
programmed in the input mode, or to write the logic
value of the signal to be output on the lines con-

Figure 18. /O Port Block Diagram

figured in the output mode. The port data registers
can be read to get the effective logic levels of the
pins, but they can be also written by the user
software, in conjunction with the related option
registers, to select the differentinput mode options.

Single-bit operations on I/O registers are possible
but care is necessary because reading in input
mode is done from I/O pins while writing will directly
affect the Port data register causing an undesired
changes of the input configuration.

The three Data Direction registers (DDRA, DDRB,
DDRB) allow the selection of the data direction of
each pin (input or output).

The three Option registers (ORPA, ORPB, ORPC)
are used to select the different port options that are
available both in input and in output mode.

All the 1/O registers can be read or written as any
other RAM location of the data space, so no extra
RAM cell is needed for port data storing and man-
ipulation. During the initialization of the MCU, all
the I/O registers are cleared and the input mode
with pull-up/no-interrupt is selected on all the pins,
thus avoiding pin conflicts.
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INPUT/OUTPUT PORTS (Continued)

/O Pin Programming

Each pin can be individually programmed as input
or output with different input and output configura-
tions.

This is achieved by writing to the relevant bit in the
data (DR), data direction register (DDR) and option
registers (OR). Table 6 shows all the port configu-
rations that can be selected by user software.

Figure 19. /O Port Data Registers

DRA,DRB,DRC

PortA, B,C Dat Reger
(COnPA,C1hPB,C2h PC,Read/W rie )

D7(D6|D5|D4|D3|D2(D1|DO

AQ - PA7 = Data Bits
PBO - PB7 = Data Bits
PCO - PC7 = Data Bits

Notes:
1. For complete coding explanation refer to Table 6.

2. PA4-PA7 and PC4-PC7 are not available on ST6210,
ST6220/E20. PCO-PC3 are not available as pins.

Table 6. 1/O Port Options Selection

Figure 20. I/0O Port Data Direction Registers

DDRA,DDRB DDRC

PortA,B,C Data D iection Register
{C4hPA,C5h PB,Céh PC,Read/W rie )

D7{D6|D5|D4|D3|D2|D1|DJ

PAQ - PA7 = Data Direction Bity
PBO - PB7 = Data Direction Bits
PCO - PC? = Data Direction Bits]
"0" Defines bit as Input

"1* Defines bit as Output

Notes:
1. For complete coding explanation refer to Table 6.

2. PA4-PA7 and PC4-PC7 are not available on ST6210,
ST6220. PCO-PC3 are not available as pins.
They should be programmed in output mode.

Figure 21. I/O Port Option Registers

ORA,0ORB,0RC

PortA,B,C Optn Register
CChPA,CDhPB,CEhPC,Read N re)

D7(D&|D5{D4(D3|(D2(D1|DO

PA7-PAD = Option Bits
PB7-PBQ = Option Bits
PC7-PCO = Option Bits

Notes:
1. For complete coding explanation refer to Table 6.

2. PA4-PA7 and PC4-PC7 are not available on ST6210,
ST6220. PCO-PC3 are not available as pins.

DDR OR DR MODE | OPTION

0 0 Input | With pull-up, no interrupt (Reset state)

D 1 Input | No pull-up, no interrupt
0 1 0 Input | With pull-up, with interrupt
0 ; | Input No pull-up, no interrupt (for the PAQ-PA3 pins).

Input | Analog input (for the PA4-PA7, PBO-PB7, PC4-PC7 pin)
| o X Qutput | 20mA sink Open-drain output (for the PA0-PA3 pins)
Qutput | Standard Open-drain output (for the PA4-PA7, PBO-PB7, PC4-PC7 pins)
1 1 X Qutput | Push-pull output
Notes:

X. Means don't care.
1. PA4-PA7 and PC4-PC7 are not available on ST6210, ST6220.

B ?929237 005L378 9.9 MW
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INPUT/OUTPUT PORTS (Continued)

Input Option Description

Pull-up, High Impedance Option. All the input
lines can be individually programmed with or with-
out an internal pull-up according to the codes pro-
grammed in the OR and DR registers (see table 4).
If the pull-up option is not selected, the input pin is
in the high-impedance state.

Interrupt Option. All the input lines can be individ-
ually connected by software to the interrupt lines of
the ST62xx core according to the codes pro-
grammed in the OR and DR registers (see table 4).
The pins of Port A are AND-connected to the inter-
rupt associated to the vector #1. The pins of Port B
& C are AND-connected to the interrupt associated
to the vector #2. The interrupt modes (falling edge
sensitive, rising edge sensitive, low level sensitive)
can be selected by software for each port by pro-
gramming the IOR register.

Analog Input Option. The sixteen PA4-PA7, PBO-
PB7, PC4-PC7 pins can be configured to be analog
inputs according to the codes programmed in the
OR and DR registers (see table 6). These analog
inputs are connected to the on-chip 8-bit Analog to
Digital Converter. ONLY ONE pin should be pro-
grammed as analog input at a time, otherwise the
selected inputs will be shorted.

Notes

Switching the I/O ports from one state to another
should be done in a way that no unwanted side
effects can happen. The recommended safe tran-
sitions are shown below. All other transistions are
risky and should be avoided during change of
operation mode as it is most likely that there will be
an unwanted side-effect such as interrupt gener-
ation or two pins shorted together by the analog
inut lines.

Single bit SET and RES instructions should be
used very carefully with Port A, B and C data
registers becaues these instructions make an im-
plicit read and write back of the whole addressed
register byte. In port input mode however data
register address reads from input pins, not from
data register latches and data register information
in input mode is used to set characteristics of the
input pin (interrupt, pull-up, analog input), therefore
these charagcteristics may be unintentionally repro-
grammed depending on the state of input pins. As
general rule is better to use SET and RES instruc-
tions on data register only when the whole port is
in output mode. If input or mixed configuration is
needed it is recommended to keep a copy of the
data register in RAM. On this copy it is possible to
use single bit instructions, then the copy register
could be written into the port data register.

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

The WAIT and STOP instructions allow the
ST6210, ST6215, ST6220 and ST6225 to be used
in situations where low power consumption is
needed. The lowest power consumption is
achieved by configuring 1/Os in input mode with
well-defined logic levels.

The user has to take care not to switch outputs with
heavy loads during the conversion of one of the
analog inputs in order to avoid any disturbance in
the measurement.

Figure 22, I/0 Port StateTransition Diagram for Safe Transitions

interrupt . Input
pull-up 010 ot Analog
___________ - g
Input I I

pull-up (Reset 000 «+——— 001 Input
s . _
Output Qutput

R EEE——

Open Drain 1OIO 1f1 Open Drain
Output Output
+————————P
Pushpul 10 M push-pul

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

The ST6210, ST6215, ST6220 and S5T6225 offer
one on-chip Timer peripheral consisting of an 8-bit
counter with a 7-bit programmable prescaler, thus
giving a maximum count of 2'%, and control logic
that allows configuring the peripheral in three oper-
ating modes. Figure 23 shows the Timer block
diagram. This timer has the external TIMER pin
available for the user. The content of the 8-bit
counter can be read/written in the Timer/Counter
register TCR that can be addressed in the data
space as a RAM location at address D3h. The state
of the 7-bit prescaler can be read in the PSC
register at address D2h. The control logic device is
managed in the TSCR register (D4h address) as
described in the following paragraphs.

The 8-bit counter is decrement by the output (rising
edge) coming from the 7-bit prescaler and can be
loaded and read under program control. When it
decrements to zero then the TMZ (Timer Zero)bit
in the TSCR is set to one. [f the ETI (Enable Timer
Interrupt) bit in the TSCR is also set to one an
interrupt request, associated to interrupt vector #3,
is generated. The Timer interrupt can be used to
exit the MCU from the WAIT mode.

Figure 23. Timer Peripheral Block Diagram

The prescaler input can be the oscillator frequency
divided by 12 or an external clock at TIMER pin.
The prescaler decrements on the rising edge. De-
pending on the division factor programmed by PS2,
PS1 and PSO bits in the TSCR (see table 6), the
clock input of the timer/counter register is muilti-
plexed to different sources. On division factor 1, the
clock input of the prescaler is aiso that of
timer/counter; on factor 2, bit O of prescaler register
is connected to the clock input of TCR. This bit
changes its state with the half frequency of pres-
caler clock input. On factor 4, bit 1 of PSC is
connected to clock input of TCR, and so on. The
prescaler initialize bit (PSl) in the TSCR register
must be set to one to allow the prescaler (and
hence the counter) to start. if it is cleared o zero
then all of the prescaler bits are set to one and the
counter is inhibited from counting. The prescaler
can be given any value between 0 and 7Fh by
writing to address D2h, if bit PSI in the TSCR
register is set to one. The tap of the prescaler is
selected using the PS2/PS1/PS0 bits in the control
register. Figure 24 shows the Timer working prin-
ciple.
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TIMER (Continued)

Timer Operating Modes

There are three operating modes of the Timer
peripheral. They are selected by the bits TOUT and
DOUT (see TSCR register). These three modes
correspond to the two clock frequencies that can
be connected on the 7-bit prescaler (TOSC/12 or
TIMER pin signal) and to the output mode.

Gated Mode (TOUT = "0", DOUT = "1"). In this
mode the prescaler is decremented by the Timer
clock input (oscillator divided by 12) but ONLY
when the signal at TIMER pin is held high (giving a
pulse width measurement potential). This mode is
selected by the TOUT bit in TSCR register cleared
to "0" (i.e. as input) and DOUT bit set to "1".

Clock Input Mode (TOUT = "0", DOUT ="0"). In

Output Mode (TOUT = "1", DOUT = data out).
The TIMER pin is connected to the DOUT latch.
Therefore the timer prescaler is clocked by the
prescaler clock input (0SC/12).

The user can select the desired prescaler division
ratio through the PS2, PS1, PSO bits. When TCR
count reaches 0, it sets the TMZ bit in the TSCR.
The TMZ bit can be tested under program control
to perform a timer function whenever it goes high.
The low-to-high TMZ bit transition is used to latch
the DOUT bit of the TSCR and pass it to TIMER
pin. This operating mode allows external signal
generation on the TIMER pin.

Table 7. Timer Operating Modes

this mode the TIMER pin is an input and the pres- - - -
caler is decremented on rising edge. The maximum TOUT | DOUT [Timer Pinj  Timer Function
input frequency that can be applied to the external 0 0 Input Event Count
pin in this mode is 1/8 of the oscillator frequency ey vent Lounter
when the processor is running but can be higher 0 1 Input input Gated
when the WAIT mode is entered (This is due to the 1 age
need for synchronization with the core, this not 0 Output Output "0
being necessary during WAITing). 1 1 Output Output "1
Figure 24. Timer Working Principle
r-——- - = 7-8IT PRESCALER 1
CLOCK J——-I BITO BITY BIT2 BIT4 BITS BIT6 |
L - — | — | — — | = — | = — | = — | — — —
[} 1 2 3 4 5 6 7 | Pso
8-1 MULTIPLEXER - PS1
- PS2
M —_——— 1
I BITO H BITY H BIT2 H BIT3 H BIT4 H BITS H BITE H BIT? I |
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TIMER (Continued)

Timer Interrupt

When the counter register decrements to zero and
the software controlled ETI (Enable Timer Inter-
rupt) bit is set to one then an interrupt request
associated to interrupt vector #3 is generated.
When the counter decrements to zero also the TMZ
bit in the TSCR register is set to one.

Notes

On ST6210,15, ST6220,25 the user can select the
availability of an on-chip pull-up at TIMER pin as
ROM mask option (see option list at the end of the
datasheet).

TMZ is set when the counter reaches 00h ; how-
ever, it may be set by writing 00hinthe TCR register
or setting bit 7 of the TSCR register. TMZ bit must
be cleared by user software when servicing the
timer interrupt to avoid undesired interrupts when
leaving the interrupt service routine. After reset, the
8-bit counter registeris loaded to FFh while the 7-bit
prescaler is loaded to 7Fh , and the TSCR register
is cleared which means that timer is stopped
(PSI="0") and the timer interrupt is disabled.

If the Timer is programmed in output mode, DOUT
bit is transferred to the TIMER pin when TMZ is set
to one (by software or due to counter decrement).
When TMZ is high, the latch is transparent and
DOUT is copied to the timer pin. When TMZ goes
low, DOUT is latched.

A write to the TCR register will predominate over
the 8-bit counter decrement to 00h function, i.e. if
awrite and a TCR register decrement to 00h occur
simultaneously, the write will take precedence, and
the TMZ bit is not set until the 8-bit counter reaches
00h again. The values of the TCR and the PSC
registers can be read accurately at any time.

ER 7929237 005kL382

Timer Registers
Figure 25. Timer Status Control Register

TSCR

Tiner Status ContmwlRegister
DAh,Read/W rie

D7(D6{D5|D4|D3|D2|(D1|DO
‘ |— PS0 = Prescaler Mux. Select
PS1 = Prescater Mux. Select

P52 = Prescaler Mux. Select
———————— PS5l =Prescaler Initialize Bit
L D4 = Timers Enable Bit’
D5 = Timers Enable Bit’

ETl = Enable Timer Interrupt
TMZ = Timer Zero Bit

TMZ. Low-to-high transition indicates that the timer
count register has decrement to zero. This bit must
be cleared by user software before starting with a
new count.

ETI. This bit, when set, enables the timer interrupt
request (vector #3). If ETI=0 the timer interrupt is
disabled. If ETI=1 and TMZ=1 an interrupt request
is generated.

TOUT. When low, this bit selects the input mode for
the TIMER pin. When high the output mode is
selected.

DOUT. Data sent to the timer output when TMZ is
set high (output mode only). Input mode selection
(input mode only).

PSI. Used to initialize the prescaler and inhibit its
counting. When PS|="0" the prescaler is set to 7Fh
and the counter is inhibited. When PSI="{" the
prescaler is enabled to count downwards. As long
as PSI="0" both counter and prescaler are not
running.

PS2, PS1, PS0. These bits select the division ratio
of the prescaler register.

Table 8. Prescaler Division Factors

PS2 PS1 PSO Divided by
0 0 0 1
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128
39T MR 25/48
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TIMER (Continued)
Figure 26. Timer Counter Register

TCR

TinerCounterRegister
D3Hh, Read/W rie

D7|D6|D5{D4|D3|D2|D1{D0

\f D7-D0 = Counter Bits

Figure 27. Prescaler Register

PSC

PrescakrRegster
D2h,Read/W rie

D7|D6|D5{D4{D3|D2{D1|DO

\_- D6-DO = Prescaler Bits

Always read as "0"

26/48

36

M 7929237 005L383 226 W8

DIGITAL WATCHDOG

The digital Watchdog of the ST6210, ST6215,
8T6220 and ST6225 devices consists of a down
counter that can be used to provide a controlled
recovery from a software upset.

On ST6210, ST6215, ST6220 and ST6225 the
Watchdog activation (hardware or software) is user
selectable; on masked devices the Watchdog acti-
vation can be selected as ROM option while for
EPROM/OTP versions different part numbers are
available (see ordering information at the end of the
datasheet). If the hardware option is selected the
Watchdog is automatically initialized after reset so
that this function does not need to be activated by
the user program. As the Watchdog function is
always activated this down counter cannot be used
as a timer. In case of software option the Watchdog
activation can be controlled by the user software so
that the Low power mode (STOP, WAIT) may be
used.

The Watchdog uses one data space register
(DWDR location D8h). The Watchdog register is
setto FEh on reset and immediately starts to count
down, requiring no software start if the hardware
option has been selected. The Watchdog time can
be programmed using the 6 MSbits in the Watch-
dog register, this gives the possibility to generate a
reset in a time between 3072 to 196608 clock
cycles in 64 possible steps. (With a clock frequency
of BMHz, this means from 384us to 24.576ms). The
check time can be set differently for different rou-
tines within the general program. The reset is
prevented if the register is reloaded with the
desired value before bits 2-7 decrement from all
zeros to all ones. If the software option is selected
the Low power enable option (Watchdog deacti-
vated) there are 7 available counter bits for timer
functions. This is because when the cell is used as
Watchdog function, bit 1 of the register is used for
managing the watchdog.

Note: Care must be taken when using the software
Watchdog as a timer as the Watchdog bits are in
reverse order.

If the Watchdog is active (either by hardware or
software activation) the STOP instruction is deac-
tivated and a WAIT instruction is automatically
executed instead of a STOP. Bit 1 of the watchdog
register (set to one at reset) can be used to gener-
ate a software reset if cleared to zero.
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DIGITAL WATCHDOG (Continued)

If the software option is selected, after a reset, the
Watchdog/timer is in the off-state. The Watchdog
should be activated inside the Reset restart routine
by writing a "1" in Watchdog/timer register bit 0 (this
is automatically done in the hardware activated
option). Bit one of this register must be set to one
before programming bit zero as otherwise a Reset
willbe immediately generated when bit O is set. This
allows the user to generate a reset by software (bit
0="1", bit 1="0"). Once bit 0 is set, it cannot be
cleared by software without generating a Reset.

Note

In many applications the user may need to syn-
chronize the RESET with the external circuitry and
so when the watchdog initiates the ST6210,
ST6215,E15 reset the external RESET pin will be
held low until the on-chip reset circuit ensures the
good start-up condition (see RESET description for
additional information). This time is at least 50ns.

Figure 28. Digital Watchdog Block Diagram

Figure 29. Watchdog Working Principle
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DIGITAL WATCHDOG (Continued)
Figure 30. Watchdog Register

DWDR

D IyialW atchdog Register
D8h,Read W rie)

D7|D6|D5|D4{D3|D2|D1|D0

|— C = Walchdog Activation Bit
SA = Software Reset Bit

T1-T6 = Counter Bits

C. This is the Watchdog activation bit. This bit is
hardware set to ane if hardware option is selected
and the user cannot change the value of this bit (the
Watchdog is always active). When the software
option is selected, if this bit is set to one the
Watchdog function will be activated. When cleared
to zero it allows the use of the counter as a 7-bit
timer.

SR. This bit is set to one during the reset and will
generate a software reset if cleared to zero. When
C=0 (Watchdog disabled, software option only) it is
the MSB of the 7-bit timer.

T1-T6. These are the Watchdog counter bits. It
should be noted that D7 (T1) is the LSB of the
counter and D2 (T6) is the MSB of the counter,
these bits are in the opposite order to normal.

28/48 B 7929237 0056385 OTY =
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Application Notes

The hardware activation option is very useful when
the external circuitry may inject noises on the reset
pin, where there is an unstable supply voltage, or
RF influence or other similar phenomena. f the
Watchdog software activation is selected and the
Watchdog is not used during power-on reset exter-
nal noise may cause the undesired activation of the
Watchdog with a generation of an unexpected reset.
To avoid this risk, two additional instructions, that
check the state of the watchdog and eventually reset
the chip are needed within the first 27 instructions,
after the reset. These instructions are:

jrx 0, WD, #+3

1di WD, OFDH

These instructions should be executed at the very
beginning of the customer program.

If the Watchdog is used (both hardware or software
activated), during power-on reset the Watchdog
register may be set to a low value, that could give
a reset after 28 instructions earliest. To avoid un-
desired resets, the Watchdog must be set to the
desired value within the first 27 instructions, the
best is to put at the very beginning.

Alternatively the normal legal state can be checked
with the following short routine:

1di a, OFEH

and a, WD
cpi a, OFEH
jrz #+3

1di WD, OFDH

This sequence is recommended for security appli-
cations, where possible stack confusion error loops
must be avoided and the Watchdog must only be
refreshed after extensive checks.
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8-BIT A/D CONVERTER

The A/D converter of ST6210, ST6215, ST6220
and ST6225 is an 8-bit analog to digital converter
with 8 (PBO-PB7 on ST6210, ST6220) or 16 (PA4-
PA7, PB0-PB7, PC4-PC7 on ST6215, ST6225)
analog inputs (as alternate functions of 1/0 lines)
offering 8-bit resolution with total accuracy +2 LSB
and a conversion time of 70us (clock frequency of
8MHz).

The A/D peripheral converts the input voltage by a
process of successive approximations using a
clock frequency derived from the oscillator with a
division factor of twelve. With an oscillator clock
frequency less than 1.2MHz, the A/D converter
accuracy is decreased.

The selection of the pin signal that has to be
converted is done by configuring the related I/0 line
as analog input through the 1/O ports option and
data registers (refer to I/O ports description for
additional information). Only One I/O line must be
configured as analog input at atime. The ADC uses
two registers in the data space: the ADC data
conversion register which stores the conversion
result and the ADC control register used to program
the ADC functions.

Figure 31. A/D Converter Block Diagram

A conversion is started by writing a "1" to the Start
bit (STA) in the ADC control register. This automat-
ically clears (resets to "0") the End Of Conversion
Bit (EOC). When a conversion has been finished
this EOC bit is automatically set to "1" in order to
flag that conversion is complete and that the data
in the ADC data conversion register is valid. Each
conversion has to be separately initiated by writing
to the STA bit.

The STA bit is continually being scanned so that if
the user sets it to "1" while a previous conversion
is in progress then a new conversion is started
before the previous one has been completed.The
start bit (STA) is a write only bit, any attempt to read
it will show a logical "0".

The A/D converter has a maskable interrupt asso-
ciated to the end of conversion. This interrupt is
associated to the interrupt vector #4 and occurs
when the EOC bit is set, i.e. when a conversion is
completed. The interrupt is masked using the EAI
(interrupt mask) bit in the control register.

AIN —a=]

CONVERTER

—> INTERRUPT
b<— CLOCK
l«— RESET
le— AVg5(ANALOG Vgg)
— AV5p(ANALOG Vgp)

l CONTROL REGISTER | | RESULT REGISTER1

i

CORE
CONTROL SIGNALS

@
CORE
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A/D CONVERTER (Continued)

To reduce the power consumption of the devices
by turning off the ADC peripheral. The PDS bit in
the ADC control register must be cleared to "0". If
PDS="1", the A/D is supplied and enabled for con-
version. This bit must be set at least one instruction
before the beginning of the conversion to allow the
stabilization of the A/D converter.This action is
needed also before entering the STOP instruction
as the A/D comparator is not automatically disabled
by the STOP mode

During reset any conversion in progress is stopped,
the control register is reset to all zeros and the A/D
interrupt is masked (EAI=0).
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A/D Converter Registers
Figure 32. A/D Converter Control Register

ADCR

A D ConvererContwlRegster
D1h,Read M rie)

D7{p6|D5(D4|D3|D2|D1|{DO

N
| Not Used
\———— PDS = Power Down Selection

STA = Start of Conversion
EOC = End Of Conversion
EAl = Enable A/D Interrupt

EAI. I this bit is set to one the A/D interrupt (vector
#4) is enabled, when EAI=0 the interrupt is dis-
abled.

EOC. This read only bit indicates when a conversion
has been completed. This bit is automatically reset
to zero when the STAbit is written. If the useris using
the interrupt option then this bit can be used as an
interrupt pending bit. Data in the data conversiori
register are valid only when this bit is set to one.

STA. Writing a 1" in this bit will start a conversion
on the selected channel and automatically reset to
zero the EQC 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.

PDS. This bit activates the A/D converter if set to
1. Writing a zero into this bit will put the ADC in
power down mode (idle mode).

D3-D0. Not used
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A/D CONVERTER (Continued)
Figure 33. A/D Converter Data Register

ADR

AD Converter Data Register
DCOh,Read Onk)

D7|D&|D5|D4(D3|D2(D1|{D0O

‘—; D7-D0 = & Bit A/D Result

D7-DO. These are the conversion result bits; the
register is read only and stores the result of the last
conversion. The contents of this register are valid
only when EOC bit in the ADCR register is set to
one (end-of-conversion).

Notes

The ST62 A/D conventer does not feature a sample
and hold. The analog voltage to be measured
should therefore be stable during the conversion
time. Variation should not exceed +1/2 LSB for the
best accuracy in measurement.

Since the ADC is on the same chip as the micro-
processor the user should not switch heavily
loaded output signals during conversion if high
precision is needed. This is because such switch-
ing will affect the supply voltages which are used
for comparisons.

A low pass filter can be used at the analog input
pins to reduce input voltage variation during the
conversion. For true 8 bit conversions the imped-
ance of the analog voltage sources should be less
than 30kQ while the impedance of the reference
voltage should not exceed 2kQ.

The accuracy of the conversion depends on the
quality of the power supply voltages (Voo and Vss).
The user must specially take care of applying regu-
lated reference voltage on the Voo and Vss pins
(the variation of the power supply voltage must be
inferior to 5V/ms).

M 7929237 005L388 808 M

It must be observed that the more accurate meas-
urements are obtained on the pins PC4-PC7, but
in all cases, no pin must be switched during the
conversion to avoid any noise disturbance.

The converter can resolve the input voltage with an
resolution of:

Vpp - Vss
256

So if operating with a supply voltage of 5V the
resolution is about 20mV. The Input voltage (Ain)
which has to be converted must be constant for 1us
before conversion and remain constant during the
conversion.

The resolution of the conversion can be improved
if the power supply voltage (Vbp) of the microcon-
troller becomes lower. For instance, if Vop = 3V, a
15mV resolution can be guaranteed.

In order to optimize the resolution of the conver-
sion, the user can configure the microcontroller in
the WAIT mode because this mode allows the
minimization of the noise disturbances and the
variations of the power supply voltages due to
output the switching of the outputs. Nevertheless,
it must be take care of executing the WAIT instruc-
tion as soon as possible after the beginning of the
conversion because the execution of the WAIT
instruction may provide a small variation of the Vpp
voltage (the negative effect of this variation is mi-
nimized at the beginning of the conversion because
the latter is less sensitive than the end of the
conversion when the less significant bits are deter-
mined). The best configuration from a accuracy
point of view is the WAIT mode with the Timer
stopped. Indeed, only the ADC peripheral and the
oscillator are still working. The MCU has to be
wake-up from the WAIT mode by the interrupt of
the ADC peripheral at the end of the conversion. It
must be noticed that the wake-up of the microcon-
troller could be done also with the interrupt of the
TIMER, but in this case, the Timer is working and
some noise could disturb the converter in terms of
accuracy.
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SOFTWARE DESCRIPTION

The ST62xx software has been designed fo fully
use the hardware in the most efficient way possible
while keeping byte usage to a minimum; in short to
provide byte efticient programming capability. The
STe2xx core has the ability to set or clear any
register or RAM location bit of the Data space with
a single instruction. Furthermore, the program may
branch to a selected address depending on the
status of any bit of the Data space. The carry bit is
stored with the value of the bit when the SET or
RES instruction is processed.

Addressing Modes

The ST62xx core has nine addressing modes
which are described in the following paragraphs.
The ST62xx core uses three different address
spaces : Program space, Data space, and Stack
space. Program space contains the instructions
which are to be executed, plus the data for imme-
diate mode instructions. Data space contains the
Accumulator, the X,Y,V and W registers, peripheral
and Input/Output registers, the RAM locations and
Data ROM locations (for storage of tables and
constants). Stack space contains six 12-bit RAM
cells used to stack the return addresses for subrou-
tines and interrupts.

Immediate. In the immediate addressing mode,
the operand of the instruction follows the opcode
location. As the operand is a ROM byte, the imme-
diate 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 the direct addressing mode, the address
of the byte that is processed by the instruction is
stored inthe location that follows the opcode. Direct
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
the 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 the
direct addressing mode. (Note that 80h and 81h
are also indirect registers).

Extended. In the extended addressing mode, the
12-bit address needed to define the instruction is
obtained by concatenating the four less significant
bits of the opcode with the byte following the op-
code. The instructions (JP, CALL) that use the
extended addressing mode are able to branch to
any address of the 4K bytes Program space.

An extended addressing mode instruction is two-
byte long.
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Program Counter Relative. The relative address-
ing 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 around the address of the relative
instruction. If the condition is not true, the instruc-
tion that follows the relative instruction is executed.
The relative addressing mode instruction is one-
byte long. The opcode is obtained in adding the
three most significant bits that characterize the kind
of the test, one bit that determines whether the
branchis aforward (whenitis 0) or backward (when
it is 1) branch and the four less significant bits that
give the span of the branch (Oh to Fh) that must be
added or subtracted to the address of the relative
instruction to obtain the address of the branch.

Bit Direct. In the bit direct addressing mode, the
bit to be set or cleared is part of the opcode, and
the byte following the opcade 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. The bit test and branch ad-
dressing mode is a combination of direct address-
ing and relative addressing. The bittest and branch
instruction is three-byte long. The bit identification
and the tested condition are included in the opcode
byte. The address of the byte to be tested follows
immediately the opcode in the Program space. The
third byte is the jump displacement, which is in the
range of -126 to +129. This displacement can be
determined using a label, which is converted by the
assembler.

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

Inherent. In the inherent addressing mode, all the
information necessary to execute the instruction is
contained in the opcode. These instructions are
one byte long.
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SOFTWARE DESCRIPTION (Continued)
Instruction Set

The ST62xx core has a set of 40 basic instruc-
tions. When these instructions are combined with
nine addressing modes, 244 usable opcodes can
be obtained. They can be divided into six different
types:load/store, arithmetic/logic, conditional
branch, control instructions, jump/call, bit manipu-
lation. The following paragraphs describe the dif-
ferent types.

All the instructions within a given type are
presented in individual tables.

Table 9. Load & Store Instructions

Load & Store. These instructions use one,two or
three bytes in relation with the addressing mode.
One operand is the Accumulator for LOAD and the
other operand is obtained from data memory using
one of the addressing modes.

For Load Inmediate one operand can be any of the
256 data space bytes while the other is always
immediate data.

Instruction Addressing Mode Bytes Cycles Z Flags C
LD A, X Short Direct 1 4 A *
LDA,Y Short Direct 1 4 A *
LDA,V Short Direct 1 4 A *
LDA W Short Direct 1 4 A *
LD X, A Short Direct 1 4 A *
LDY, A Short Direct 1 4 A *
LDV, A Short Direct 1 4 A *
LDW, A Short Direct 1 4 A -
LDA,r Direct 2 4 A *
LD A Direct 2 4 A *
LD A, (X) Indirect 1 4 A *
LD A, (Y) Indirect 1 4 A *
LD (X), A Indirect 1 4 A *
LD (Y), A Indirect 1 4 A *
LDIA, #N Immediate 2 4 A *
LDl rr, #N Immediate 3 4 * *

Notes:

X.Y.Indirect Register Pointers, V & W Short Direct Registers

#. Immediate data (stored in ROM memory)

. Data space register

A . Affected
. Not Affected
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SOFTWARE DESCRIPTION (Continued)

Arithmetic and Logic. These instructions are
used to perform the arithmetic calculations and
logic operations. In AND, ADD, CP, SUB instruc-
tions one operand is always the accumulator while
the other can be either a data space memory

Table 10. Arithmetic & Logic Instructions

content or an immediate value in relation with the
addressing mode. In CLR, DEC, INC instructions
the operand can be any of the 256 data space
addresses. In COM, RLC, SLA the operand is
always the accumulator.

Instruction Addressing Mode Bytes Cycles Z Flags C
ADD A, (X) Indirect 1 4 A A
ADDA, (Y) Indirect 1 4 A A
ADDA, 11 Direct 2 4 A A
ADDI A, #N Immediate 2 4 A A
AND A, (X) Indirect 1 4 A *
AND A, (Y) Indirect 1 4 A *
ANDA, T Direct 2 4 A *
ANDI A, #N Immediate 2 4 A *
CLRA Short Direct 2 4 A A
CLRr Direct 3 4 * *
COMA Inherent 1 4 A A
CPA,(X) Indirect 1 4 A A
CPA,(Y) Indirect 1 4 A A
CPA,r Direct 2 4 A A
CPIA, #N Immediate 2 4 A A
DEC X Short Direct 1 4 A *
DECY Short Direct 1 4 A *
DECV Short Direct 1 4 A *
DECW Short Direct 1 4 A *
DECA Direct 2 4 A *
DEC Direct 2 4 A *
DEC (X) Indirect 1 4 A *
DEC (Y} Indirect 1 4 A *
INC X Short Direct 1 4 A *
INCY Short Direct 1 4 A *
INC V Short Direct 1 4 A *
INC W Short Direct 1 4 A *
INC A Direct 2 4 A *
INC rr Direct 2 4 A *
INC (X) Indirect 1 4 A *
INC (Y) Indirect 1 4 A *
RLC A Inherent 1 4 A A
SLAA Inherent 2 4 A A
SUBA, (X) Indirect 1 4 A A
SUBA, {Y) Indirect 1 4 A A
SUBA, Direct 2 4 A A
SUBI A, #N Immediate 2 4 A A
Notes:

XY. Indirect Register Pointers, V & W Short Direct Registers

#. Immediate data (stored in ROM memory)

. Data space register
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§T6210-15-20-25

SOFTWARE DESCRIPTION (Continued)

Conditional Branch. The branch instructions
achieve a branch in the program when the selected
condition is met. See Table 11.

Bit Manipulation Instructions. These instruc-
tions can handle any bitin data space memory. One
group either sets or clears. The other group (see
Conditional Branch) performs the bit test branch
operations. See Table 12.

Table 11. Conditional Branch Instructions

Control Instructions. The control instructions
control the MCU operations during program execu-
tion. See Table 13.

Jump and Call. These two instructions are used to
perform long (12-bit) jumps or subroutines call
inside the whole program space. Refer to Table 14.

Instruction Branch If Bytes Cycles 7 Flags c
JRC e C=1 1 2 * *
JRNC e C=0 1 2 * *
JRZ e Z=1 1 2 * *
JBNZ e Z=0 1 2 * *
JRR Db, 11, ee Bit=0 3 5 * A
JRS b, 1, ee Bit = 1 3 5 * A

Notes:

b. 3-bit address . Data space register

e. 5 bit signed displacement in the range -15t0 +16 . Affected

ee. 8 bit signed displacement in the range -126 to +129 *.  Not Affected

Table 12. Bit Manipulation Instructions
Instruction Addressing Mode Bytes Cycles Z Flags 3
SETb,rr Bit Direct 2 4 * *
RES b,rr Bit Direct 2 4 * *

Notes:

b.  3-bit address; *. Not Affected

r.  Data space register;

Table 13. Control Instructions
Instruction Addressing Mode Bytes Cycles Z Flags c
NOP Inherent 1 2 - *
RET Inherent 1 2 * *
RETI Inherent 1 2 A A
STOP (1) Inherent 1 2 * *
WAIT Inherent 1 2 * *

Nates:

1. This instruction is deactivated and a WAIT is automatically executed instead of a STOP if (the hardware activated

watchdog function is selected.

A . Affected *. Not Affected

Table 14. Jump & Call Instructions
Instruction Addressing Mode Bytes Cycles 5 Flags c
CALL abc Extended 2 4 * *
JP abc Extended 2 4 * *

Notes:

abc.12-bit address;
“. Not Affected

W 7329237 005L392 239
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§T6210-15-20-25

SOFTWARE DESCRIPTION (Continued)

Opcode Map Summary. The following table contains an opcode map for the instructions used on the MCU.

LowW Low
0 1 2 3 4 5 8 7 8 9 A B C D E F
" 0000 | 0001 0010 | 0011 0100 | 0101 0110 | 0111 1000 | 1001 1010 o 100 1101 1110 1 "
2JRNZ]4 CALL|2 JRNC|5 JRR|2 JRZ 2 JRC|4 LD[2JRNZ|4 JP|2JRNC|4 RES|2 JRZ|4 LD![2 JRC|4 LD
0!;)00 e abc e bo,rree e # e a,(x) e abc e b0, e rr,nn e a,(y) 0&0
1 perj2  ext|1 por|3 b1 per 1 pre|1 ind|1 por|2 ext|t porf2 bd|1  per{3 immj1  per|1  ind
7 JRNZ|4 CALL|2 JRNC|S5 JRS|2 JRZ|4 INC|2 JRC|4 LDi|2JRNZ|4 JP[2JRNC|4 SET|2 JRZ |4 DEC|2 JRC[4 LD
0010 . @ abe e |bomee| e x e ann e abe e porr | e % e ar | 010 ’
1 perj2 ext|1 per{3  bt|1 per|1 sdf{t prej2 imm|1 per{2  ext|[1 porf2  bdf1 perjd sd|1  per|2  dir
2 JRANZ|4 CALL|2 JRNC|5 JRR|2 JRZ 2 JRC[4 CP|2JRNZ{4 JP|2JRNC|4 RES[2 JRZ|4 COM|2 JRC|4 CP
0021 o e abc e bd,rree e # a a,(x) e abe e b4,rr e a e a,y) m?w
1 perj2  ext|t  per{3  bt|1  por 1 prej1 ind|1 porf2 ext[1 per|2 bdf1 per|1  inh]1 perft  ind
2JRNZ[acALL|[2 JRNC{5 JRS[2 JRZ[4 LD[2 JRC[4 CPI{2JRNZ|4 JP[2JRNC|4 SET|2 JRZ|4 LD{2 JRC{4  CP
0(?11 e abe e bd,mee e a,x e ann 3 abe e b4, e x,a e a,m 003“
1 per|2  ext|1  per|3 bt[t  per|1 sdj1  prc|2 immi1  porj2  ext|t  por[2 bdi1 peril sd|1 perj2  dir
2 JRNZ|[4 CALL{2 JRNC|5 JRR|2 JRZ 2 JRC|4 ADD[2J4RNZ|4 JP|2JRNC|4 RES|2 JRZ|2 RETI|2 JRC|4 ADD
o 1400 e abe ] b2,rree e # e a,{x} e abc e b2.sr ] e aly) o 1400
1 por]2  ext|1 per|3 bt[1  per 1 pre|1 indj1  perj2  ext]t  por|2 bd|t per|1 ihf1  per]i ind
2JRNZ[4 CALL|2 JRNC|5 JRS[2 JRZ[4 INC[2 JRC[4 ADDI[2JRNZ[4 JP{2JRNC|4 SET|2 JRZ{4 DEC|2 JRC|4 ADD
015'0 1 e abe e b2,mee e y e ann e abc e b2,sr e ¥ e a,rm 01501
1 per{2 ext|t per{3  bt|1 per|t sdi1 prcj2 imm|1  porj2  extji  por|2  bdf1 per]d sdf1  per|2  dir
2JRNZ[4 CALL|2 JRNC/5 JRR|2 JRZ 2 JRC|4 INC[2JRNZ|4 JP|2JRNC|4 RES|2 JRZ(2 STOP|2 JRC|4 INC
0151 o e abc o |berres| e # e % e abe e 6,17 e o %) 0 151 o
1 per{2  ext|1 por{3 bt[1  per| 1 pe|1 ind|1 porj2 ext{1 per|2 bd|t perjt  iehj1  porjt  ind
2JRNZ]4 CALL|2 JRNC{5 JRS|2 JRZ[4 LD|2 JRC 2JRNZ|4  JP|2JRNC|4 SET|2 JRZ|4 LD|2 JRC|4 INC
0171 1 e abe e bé,mee [ ay e # ) abc e bé,rr e ya e m 0171 1
1 per{2  ext|1  per{3 bt{1 per|t  sdj1 prc 1 porj2  ext|t per|2 bd|1  per(d sdji  por(2  dir
2JRNZ}4 CALL|2 JRNC|5 JRR|2 JRZ 2 JRC|4 LD[2JRNZ|4 JP|{2JRNC|4 RES|2 JRZ 2 JRC|4 LD
1:0‘] e abc e bi,rree [ # e (x)a e abe e b1, e # e {v)a 10300
1 per|2  ext|1  por[3 b1 per 1 pre|]1 ind|t por[2 ext]t per[2 bd|1  per 1 perft  ind
2JRNZ|4 CALL|2 JRNC|5 JRS|2 JRZ|4 INC]2 JRC 2JRNZ[4 JP|[2JRNC|4 SET|2 JRZ|4 DEC{2 JRC(4 LD
“;901 e abe e |btmee| e v e # e abe e bl 8 v e ma 1&1
1 perj2  ext|1 perl3 ot[1  poer|t  sdf1  pre 1 perj2  extlt  porf2  bd|1 per|t sdf1 por|2 dir
2 JRNZ|4 CALL|2 JRNC|5 JRR|2 JRZ 2 JRC|4 AND|2JRNZ[4 JP|2JRNC|[4 RES|2 JRZ|4 RLC|2 JRC[4 AND
’ é 0 e abc e |[bsmee| e # e a(x) e abe e b5, e a e a | '; R
1 porf2  extjd  por|3  bt|1  per 1 pre|1 ind|t perf2 extlt per|2 bd]1 per|t  inh{1  per]1  ind
2 JRNZ[4 CALLI2 JRNC|5 JRS|2 JRZ|4 LD[2 JRC|4 ANDI|2JRNZ|4 JP{2JRNC|4 SET|2 JRZ|4 LD|2 JRC|4 AND
1 051 1 e abc C] b5,rree e av ] ann e abc e b5,rr e va e ar 1 051 1
1 por|2  ext]l  por|3 bt{1  per|1 sd{1 prej2 imm|1  perf2 ext|t  per[2 bd|1 perfl sd[1 per|2 dir
2 JRNZ|4 CALL{2 JRNC|5 JRR|2 JRZ 2 JRC|4 SUB{2JRNZ|4 JP|2JRNC|4 RES|2 JRZ|2 RET|2 JRC|4 SUB
11600 e abe e |b3mee| e # e ax) e abc ) b3,rr 8 e at | 1%0
1 por|2 extj1 per|3  bt|1 per 1 prej1 ind|1 perj2 ext{t per|2 bd|1 per|t inh|i  porj1  ind
2 JANZ[4 CALL[2 JRNC[5 JRS[2 JRZ|4 INC|2 JRC|4 SUBI{2JRNZ|4 JP|2JRNC|4 SET|2 JRZ{4 DEC|2 JRC|4 SUB
3 1% 1 e abc e b3mee e w e ann e abc e b3,rr e w e a,Ir 1 1% 1
1 perl2 ext]t por{3  bt|1 por|t  sd{1 prc|2 imm|i  perj2 ext{t per|2 bd|1 per|d sd{1  perj2  dir
2 JRNZ|4 CALL|2 JRNC}S JRR|2 JRZ 2 JRAC|4 DEC|2JRNZ|4 JP|2JRNC|4 RES|2 JRZ|2 WAIT|2 JRC|4 DEC
1 151 o e abe e b7,mee e # e {x) e abc @ b7, e e (2] 1151 °
1 perj2  ext|1 perf3 b1 per 1 pre|]1 ind|1 perf2 ext|t per|2 bd|t per|ft inh{1  perji ind
2 JRNZ]4 CALL|2 JRNC]5 JRS|2 JRZ|4 LD[2 JRC 2JRNZ[4 JP|2JRNC|4 SET|2 JRZ|4 LD|2 JRC|4 DEC
I 1F1 1 e abc e b7,rree e aw ] # e abc e b7, e wa e m 1 1':1 3
peri2  ext|1  perf3 bt[1 per|1 sdi1  prc 1 porf2  ext|1 per|2 bdji  per|d sd|1 perj2  dir
Abbreviations for Addressing Modes: Legend: .
dir Direct " #Indicates lllegal Instructions Cydles 2 JRC|—— Mnemonic
sd Short Direct e 5 Bit Displacement Operand |—e
imm  immediate b 3 Bit Address Bytes—1__PCr
inh Inherent rribyte dataspace address Addressing Mode
ext Extended nn 1 byte immediate data 9
bd  Bit Direct abe 12 bit address
bt Bit Test ee 8 bit Displacement
pcr Program Counter Relative
ind indirect
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S§T6210-15-20-25

ABSOLUTE MAXIMUM RATINGS

This product contains devices to protect the inputs
against damage due to high static voltages, how-
ever it is advised to take normal precaution to avoid
application of any voltage higher than maximum
rated voltages.

For proper operation it is recommended that V) and
Vo must be higher than Vss and smaller Vpp.
Reliability is enhanced if unused inputs are con-
nected to an appropriated logic voltage level (Vbp
or Vss).

Power Considerations. The average chip-junc-
tion temperature, Tj, in Celsius can be obtained
from :

Tj= Ta + PD x RthJA
Where :Ta = Ambient Temperature.

RthJA = Package thermal resistance
(junction-to ambient).

PD=  Pint + Pport.
Pint=  Ipp x Voo (chip internal power).

Pport = Port power dissipation
(determinated by the user).

Symbol Parameter Value Unit
Voo Supply Voltage -0.3t107.0 A
\ Input Voltage Vss-0.310 Vpp + 0.3 \
Vo QOutput Voltage Vss- 0.31t0 Vpp + 0.3 \

lo Current Drain per Pin Excluding Vop & Vss +10 mA
Voo Total Current into Vpp (source) 50 mA
Vss Total Current out of Vss (sink) 50 mA
Tj Junction Temperature 150 ‘C
Tsta Storage Temperature -60 to 150 °C

Note : Stresses above those listed as "absolute maximum ratings” may cause permanent damage to the device . This is a stress rating only
and functional operation of the device at these conditions is not implied. Exposure to maximum rating conditions for extended periods may

aftect device reliability.

THERMAL CHARACTERISTIC

m 7929237 0056394 001 Wm

Value
Symbol Parameter Test Conditions Unit
Min. Typ. Max.

PDIP28 60

RthJA | Thermal Resistance PDIP20 % | ow
PSO28 80
PSO20 75

37/48
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RECOMMENDED OPERATING CONDITIONS

Value
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
Ta Operating Temperature (15 gag:i x:;::g: _20 gg ‘C
Voo Operating Supply Voltage 3.0 6.0 v
4.5 < Vpp < 6.0V 0.01 8.0
Fosc Osciliator Frequency Vpp = 3.5V 0.01 40 MHz
Vpp = 3.0V 0.01 2.0
':x‘;g Analog Supply Voltage(" Vss<AVss < AVop<Vop| Vss Vop \Y
Pin Injection Current (positive) _
Ine | Digital Input Voo =4.510 5.5V +5 mA
Analog Inputs @
Pin Injection Current (negative) _ B
N Digital Input Voo = 451055V 5 mA
Analog Inputs @

Notes :

1. An oscillator frequency above 1MHz is recommended for reliable A/D results.

2. Acurrent of + 5mA can be forced on each pin of the digital section without affecting the functional behaviour of the device. For a positive
current injected into one pin, a part of this current (~ 10%) can be expected to flow from the neighbouring pins.

3. If atotal current of +1 mA is flowing into the single analog channel or if the total current flowing into all the analog inputs is of 1mA, all the
resulting conversions are shifted by +1 LSB. If a total positive current is flowing into the single analog channel or if the total current
flowing into all the analog inputs is of SmA, all the resulting conversions are shifted by +2 LSB.

38/48 W 7929237 0056395 Tud HE
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$T6210-15-20-25

DC ELECTRICAL CHARACTERISTICS
(Ta = -40 to +85°C unless otherwise specified)

" Value
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
ViL Input Low Level Voltage RESET Pin
Vpp=5V 1.6 \
Vop=3V 1
ViH Input High Level Voltage RESET Pin
Vpp=5V 3.4 \
Vpp=3V 2
I Input Leakage Current RESET Pin
I Vin=Vop ) 10 uA
Vin=Vpp @ 1 mA
ViN=Vss -8 -16 -30 A
Vi Input Low Level Voltage NMI, TIMER
Vpp=5V 0.3xVpp v
Vop=3V
Vin Input High Level Voitage NMI, TIMER
Vbp=5V 0.7xVop \
Vpp=3V
VoL TIMER, 10L=5.0mA \
Low Level Output Voltage Vpp=5Y 0.2xVoo
Vou . TIMER, loL=-5.0mA
High Level Qutput Voltage V=5V 0.65Vpp A
(I Input Leakage Current TIMER
IiH ViN=VDp or Vss
Vin=5.0V 0.1 1.0 LA
Vin=3.9V 0.1 1.0
Supply Current in RESET Mode Vreser=Vss 35 mA
fosc=8MHz )
fosc=8MHz
Supply Gurrent in RUN Mode lLoap=0mA 35 mA
Iob Vpp=5.0V
fosc=8MHz
Supply Current in WAIT Mode ILoap=0mA 1.5 mA
Vop=5.0V
Supply Current in STOP Modet® | 1Loao=0mA 10 1A
Vop=5.0V
Notes :
1. No Watchdog Reset Actived.
2. Reset generated by Watchdog.
3. When the Watchdog function is activated the STOP instruction is deactivated. WAIT instruction is automatically executed.
4. Timer and A/D in OFF state.
39/48
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S$T6210-15-20-25

AC ELECTRICAL CHARACTERISTICS
{Ta=— 40 to + 85°C unless otherwise specified)

. Value X
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
Vpp= 3.0V 0.01 1
fosc Oscillator Frequency Vpp = 4.5V 0.01 8 MHz
Vop = 5.5V 0.01 8
Vpp = 3.0V no
tieH Interrupt Pin Maximum Pulse Widht Vpp = 4.5V Jirmit us
Vpp = 5.5V
tsu Oscillator Start-up Time 5 10 ms
tsr Supply Rise Time 0.01 100 ms
trec Supply Recovery Time 100 ms
- - NMI Pin
Twmi Minimum Pulse Width Vop=5V 100 ns
TwRES Minimum Puise Width RESET Pin 100 ns
Cin Input Capacitance All Inputs Pins 10 pF
Cout Output Capacitance All outputs Pins 10 pF

40/48
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ST6210-15-20-25

l,, CURRENT Versus FREQUENCY ( WAIT Mode )
Typical Values @ Temp. = 25°C

IDD ( pA)

700
600
500
400
300
200

100

0
0.01 0.1 1 10
FREQUENCY ( MHz )

VRO018086

l,, CURRENT Versus FREQUENCY ( RUN Mode )
Typical Value @ Temp. = 25°C

3500_ ..... ,. ,,,,, .
o +3Vo|ts +45Vo|ts %SSVolts Y A

3000 [~ P

2500 —

2000 —

1500 —

1000

oLl e

0 f— i ]
0.01 0.1 1 10

VROA1808
FREQUENCY ( MHz )

MR 7929237 005L394 757 WA 41748
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S$T6210-15-20-25

1/0 PORT CHARACTERISTICS

- Value .
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
ViL Input Low Level Voltage I/Q Pins 0.3x Voo \"
Vi Input High Level Voltage /O Pins 0.7x Voo \
Vpp= 5.0V
lot= 10pA , All IO Pins 0.1
VoL Low Level Output Voltage loL= 5mA , Standard /0O 0.8 Y,
loL= 10mA , PAO-PA3 0.8
lor= 20mA , PAO-PA3 1.3
lon= — 10pA Vpp-0.1
Von High Level Qutput Voltage lon= — 5mA, Vpp= 5.0V 35 \%
lon= — 1.5mA, Vpp= 3.0V 2.0
i Vin= Vpp or Vss
I]L Input Leakage Current Vpp= 3.0V 0.1 1.0 pA
H Vpp= 5.5V 0.1 1.0
Reu Pull-up Resistor Vin= 0V 50 100 200 KQ
TIMER CHAFIAC:I'ERISTICS
(Ta= — 40 to + 85 C unless otherwise specified)
Value 5
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
tres Resolution % second
.| Vop=3.0V fosc
fin Input Frequency on TIMER Pin Voo = 4.5V ) MHz
Vop = 3.0V 1 us
tw Pulse Width at TIMER Pin Vop = 4.5V 125 ns
Vpp = 5.5V 125 ns
42/48 IR 7929237 0056399 L93 M@
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$T6210-15-20-25

A/D CONVERTER CHARACTERISTICS

(Ta= - 40 o + 85°C unless otherwise specified)

. Value .
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
Res Resolution 8 Bit
fosc > 1.2MHz 2
AtoT Total Accuracy fose » 32kHz 4 LSB
te Conversion Time fosc = 8MHz 70 us
Van Conversion Range AVss AVpp \'
. Conversion result when
ZIR Zero Input Readmg Vin = AVss 00 Hex
: Conversion resuit when
FSR Full Scale Reading Vin = AVop FF Hex
AVSS(Z)
AVop Analog Reference Vss Vop \4
Analog Input Current During _
ADr Conversion Vop=4.5V 10 uA
ACN® | Analog Input Capacitance 2 pF
ASI| Analog Source Impedance 30 KQ
Ssi Analog Reference Supply Impedence 2 KQ
Notes:
1. With oscillator frequencies less than 1MHz, the A/D Converter accuracy is decreased. Itis recommended not to use the A/D with
fOSC < 1Mhz.
2.In 876210, §T6215, ST6220 and ST6225 AVss and AVpp are internally connected to digital Vss and Voo.
3. Excluding Pad Capacitance.
43/48
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S$T6210-15-20-25

PACKAGE MECHANICAL DATA

Figure 34. 20-Pin Dual in Line Plastic (B), 300-Mil Width

£1
Din. mm nches
Mn | Typ | Max | Min | Tvp | Max
P A 2 393 0155
ML SLC Al [0254 0010
B 045 0017
el E Bl | 139 165 | 0055 0065
T c 025 0009
D1 D 254 1000
D1 134 0053
E 85 0334
El 71 0279
k1| - -/ -]-1-1-
N ;o L2 N T S AR S S
/ / L 330 0128
By — ———— el 254 010
/ / NumberofPins
y 7 7/ N/2 N [ 20
VROA1725
Figure 35. 28-Pin Dual in Line Plastic (B), 600-Mil Width
E1
| Din. mm inches
A - Mi | Typ | Max | Min | Tvp | Max
4 c A | 22 48 10086 0189
amtL e Al | 051 1770010 0069
£ B | 038 058 | 0015 0023
el I——— Bl | 097 152 | 0055 0065
! c o2 03 |0008 0009
D1 D [3506 3622|1400 1425
or} -] -{-1T-}1-1-
E 163 0641
£l 129 0508
| fes K1 _ _ — — T _
K1 / ! K2 - - - - = =
. L | 318 4441225 0174
f;—————-——/ /—————-—— el 254 010
[ NunberofPns
/| N ] 28
o N/2 VROB1725
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ST6210-15-20-25

PACKAGES MECHANICAL DATA (Continued)

Figure 36. 20-Lead Small Outline Plastic (M), 300-Mil Width

- L h

_ h Din. mm inches
/———U——/b—A — i | 1yp [ Max | mb [ 7yp [ Max
i c A | 205 255 0081 010
/L[ Al % =‘= a1l | 01 03 ooos ous
E2 E2 B | 03 049 M3 nR
. D o1 1 c [oz23 032 o091 0125
5 p | 125 130 | 4961 5118
D1 - -1-1T-7T-
N E |00 1065] 0394 0419
nn/ noonoan /L1 EL | 740 750 | 2914 2992
i it E2 — - - - -
// // L | o040 127 0016 0050

e i e 127 005
[ N e

NumbercfPns
0 T ooy Tu v 2

N/2 VRO01726

Figure 37. 28-Lead Small Outline Plastic (M), 300-Mil Width

|L Ilh
/1 il h Din mm inches
f i — ] [ M | Typ | Max | M3 | Tvp | Max
J_LA lﬁ\: c A | 205 255 | 0081 010
I U'_D7 e %— ~=*= a1 | o1 03 {0004 o118
1B e @ £2 2 B | 035 049 | 0138 0192
. D1 D 01 £1 c | o023 032 | 0osL 0125
b [177 181 | 5969 7125
E D1 -1 -1-1-1-
N = | 100 1065 0304 0419
.0 // 00 // 1 El | 740 760 | 2914 2992
it te E2 - - - — - -
// // L | 040 127 | 0016 0050
i 0 e 127 005
i j e e e e
’ _— Num berofP s
000 U0y0 E 28
1 N/2 VROO1726
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$T6210-15-20-25

ORDERING INFORMATION

The following chapter deals with the procedure for
transfer the Program/Data ROM codes to SGS-
THOMSON.

Communication of the ROM content. To com-
municate the contents of Program/Data ROM
memories to SGS-THOMSON, the customer has
to send one diskette with the hexadecimal file
generated by the development tool. Allunused byte
must be set to FFh.

Listing Generation & Verification. When SGS-
THOMSON receives the diskette, a computer list-
ing is generated from it. This listing refers exactly
to the mask that will be used to produce the micro-
controller. Then the listing is returned to the cus-
tomer that must thoroughly check, complete, sign
and return it to SGS-THOMSON. The signed listing
constitutes a part of the contractual agreement for
the creation of the customer mask. SGS-THOM-
SON sales organization will provide detailed infor-
mation on contractual points.

46/48
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Table 15. ROM Memory Map
$T6210,ST6215 (2K ROM Devices)

OFFCh-OFFDh
OFFEh-OFFFh

Device Address Description
0000h-087Fh Reserved "
0880h-0F9Fh User ROM
OFAOh-OFEFh Reserved
O0FFOh-0FF7h Interrupt Vectors
OFF8h-OFFBh Reserved !

NMI Interrupt Vector
Reset Vector

S$T6220,ST6225 (4K ROM Devices)

OFFCh-OFFDh
OFFEh-OFFFh

Device Address Description
0000h-007Fh Reserved
0080h-0F9Fh User ROM
0FAOh-O0FEFh Reserved
0FFOh-OFF7h Interrupt Vectors
OFF8h-0FFBh Reserved (!

NMI interrupt Vector
Reset Vector

Notes :

1. Reserved Areas should be filled with FFh

B 7929237 0056403 944 WE




§T6210-15-20-25

ORDERING INFORMATION TABLE

Sales Type ROMx8 | IO Additional Features Temperature Range | Package
ST6210B1 0to +70°C
ST621086 4010 +85°C PDIP20

12 A/D CONVERTER
ST6210M1 0to+70°C
ST6210M6 K -40 10 +85°C PS0O20
Bytes N
ST6215B1 0to +70°C
ST621586 -40 10 +85°C PDIP28
20 A/D CONVERTER
ST6215M1 0to+70°C
ST6215M6 -4010 +85°C PSO28
ST6220B1 0to +70°C
ST622086 12 A/D CONVERTER 4010 +85'C PDIP20
ST6220M1 0to +70°C
ST6220M6 4K -4010 +85°C PS020
Bytes
ST6225B1 0to +70°C
ST622586 20 A/D CONVERTER 40 1o +85°C PDiP28
ST6225M1 Oto +70°C
ST6225M6 -4010 +85°C PS028
Note: Each ROM content is identifical by 2 alphabetic characters to be added to the sales type.
47/48

M 7929237 00S5L404 840 =W

57



$T6210-15-20-25

ST6210, ST6215, ST6220, ST6225 MICROCONTROLLER OPTION LIST

CUSIOMEr . . e e e e e e e e e e e e
Address L . e e e e e e

ContaCt . . e e e e e
PhoneNo . . . . e e
Reference . . . . L e e e e e

SGS-THOMSON Microelectronics references

Device:
[ 1ST6210, [ ]ST6215, [ ]18T6220, [ ]ST6225

Package:
[ ] Dualin Line Plastic [ 1Small Outline Plastic

Temperature Range:
[ 10°Cto+70°C [ 1-40"Cto+85°C

Special Marking:
[ INo
[ ] YeS n "

Authorized characters are letters, digits, ", '—, '/ and spaces only.
Maximum character count are 10 char. for DIP packages and 8 char. for SO packages.

Input puli-up selection on NM! pin : [ 1Yes [ ]No
Input pull-up selection on TIMER pin : [ 1Yes [ INo
Watchdog Selection:
[ 1Hardware Activation [ 1Software Activation
{no STOP mode) (STOP mode available)
Notes . . o
Signature ... ... oo,
Date . ... .. ...
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