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8-BIT OTP/EPROM 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 and Stop Modes
■ 5 Interrupt Vectors
■ Look-up Table capability in OTP/EPROM
■ Data OTP/EPROM: User selectable size 

(in program EPROM)
■ Data RAM: 64 bytes
■ 12/20 I/O pins, fully programmable as:

-  Input with pull-up resistor
-  Input without pull-up resistor
-  Input with interrupt generation
-  Open-drain or push-pull output 
-A nalog Input

■ 4 I/O lines can sink up to 20mA to drive LEDs or 
TRIACs directly

■ 8-bit Timer with 7-bit programmable prescaler 
and external input

■ Digital Watchdog
■ 8-bit A/D Converter with 8 (ST62T10, T20, E20) 

or 16 (ST62T15, T25, E25) analog inputs
■ On-chip Clock oscillator can be driven by Quartz 

crystal or Ceramic resonator
■ Power-on Reset
■ One external Non-Maskable Interrupt
■ ST626x-EMU Emulation and Development 

System (connects to an MS-DOS PC via an 
RS232 serial line).

DEVICE SUMMARY

DEVICE
EPROM
(Bytes)

OTP
(Bytes)

I/O Pins

ST62T10 1836
ST62T20 3884 12
ST62E20 3884
ST62T15 1836
ST62T25 3884 20
ST62E25 3884

OTP PACKAGES

PDIP20 PDIP28

PSO20 PS028

EPROM PACKAGES

CDIP20W CDIP28W

(See end of Datasheet for Ordering Information)
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ST62T10, T15, T20, T25 - ST62E20, E25

1 GENERAL DESCRIPTION
1.1 INTRODUCTION
The ST62T10, T15, T20 and T25 devices are low 
cost members of the 8-bit HCMOS ST62xx family 
of microcontrollers, which is targeted at low to me­
dium complexity applications. All ST62xx devices 
are based on a building block approach: a com­
mon core is surrounded by a number of on-chip 
peripherals.

The ST62E20 device is an erasable EPROM ver­
sion of the ST62T20 device, which may be used to 
emulate the T10 and T20 devices, as well as the 
respective ST6210B and 20B ROM devices.

The ST62E25 device is an erasable EPROM ver­
sion of the ST62T25 device, which may be used to 
emulate the T15 and T25 devices, as well as the 
respective ST6215B and 25B ROM devices.

OTP and EPROM devices are functionally identi­
cal. The ROM based versions offer the following 
additional features: RC Oscillator, Oscillator Safe-

Figure 1. Block Diagram

guard, external Stop mode control, program code 
readout protection and the possibility of having an 
internal pullup on the NMI and TIMER pins.

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

EPROM devices, thanks to their ease of erasure 
and reprogrammability, are best suited for pro­
gram development and evaluation.

These compact low-cost devices feature a Timer 
comprising an 8-bit counter and a 7-bit program­
mable prescaler, an 8-bit A/D Converter with 8/16 
analog inputs and a Digital Watchdog timer, mak­
ing them well suited for a wide range of automo­
tive, appliance and industrial applications.

TEST/Vpp 0 -

NMI

TEST

INTERRUPT

OTP/EPROM
Memory Size: 

1836 Bytes 
ST62T10, T15
3884 Bytes
ST62T20, T25, E20, E25
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STACK LEVEL 1
STACK LEVEL 2
STACK LEVEL 3
STACK LEVEL 4
STACK LEVEL 5
STACK LEVEL 6

POWER
SUPPL'i

8-BIT 
A/D CONVERTER < = >  « = >

DATA ROM 
USER

SELECTABLE

DATA RAM 
64 Bytes

< = >

< = >

C^ZZ> PORT B < £ T > P B 0 ..P B 7 /A in

PORT C PC4..PC7 / Ain

« = >

8 BIT CORE < = >

D-D

OSCILLATOR RESET

< = >

PORTA " 3 k > PA0..PA3 (20mASink) 
PA4..PA7 / Ain *

TIMER

' NOT AVAILABLE ON 
ST62T10, T20, E20

0

DIGITAL
WATCHDOG

TIMER

VDDVSs OSCin OSCout RESET

SGS-1H0MS0N
"M . wneiamiignMMgg

5/68



ST62T10, T15, T20, T25 - ST62E20, E25

1.2 PIN DESCRIPTION
VDD and Vss- Power is supplied to the MCU via 
these two pins. VDD is the power connection and 
VSs is the ground connection.
OSCin and OSCout. These pins are internally 
connected to the on-chip oscillator circuit. A quartz 
crystal, a ceramic resonator or an external clock 
signal can be connected between these two pins. 
The OSCin pin is the input pin, the OSCout pin is 
the output pin.

RESET. The active-low RESET pin is used to re­
start the microcontroller.

TEST/Vpp. The TEST must be held at Vss for nor­
mal operation. If TEST pin is connected to a 
+12.5V level during the reset phase, the EPROM 
programming Mode is entered.
NMI. The NMI pin provides the capability for asyn­
chronous interruption, by applying an external non 
maskable interrupt to the MCU. The NMI input is 
falling edge sensitive. A pull-up device must be 
provided externally on OTP and EPROM devices.
TIMER. This is the timer I/O pin. In input mode it is 
connected to the prescaler and acts as external 
timer clock input or as control gate input forthe in­
ternal timer clock. In output mode the timer pin 
outputs the data bit when a time-out occurs. A 
pull-up device must be provided externally on 
OTP and EPROM devices.

Figure 2. ST62T10, T20, E20 Pin Configuration

PA0-PA3,PA4-PA7. These 8 lines are organized 
as one I/O port (A). Each line may be configured 
under software control as inputs with or without in­
ternal pull-up resistors, interrupt generating inputs 
with pull-up resistors, open-drain or push-pull out­
puts. PA0-PA3 can also sink 20mA for direct LED 
driving while PA4-PA7 can be programmed as an­
alog inputs forthe A/D converter.
Note: PA4-PA7 are not available on ST62T10, 
T20 or E20.

PB0-PB7. These 8 lines are organized as one I/O 
port (B). Each line may be configured under soft­
ware control as inputs with or without internal pull- 
up resistors, interrupt generating inputs with pull- 
up resistors, open-drain or push-pull outputs, or as 
analog inputs forthe A/D converter.

PC4-PC7. These 4 lines are organized as one I/O 
port (C). Each line may be configured under soft­
ware control as inputs with or without internal pull- 
up resistors, interrupt generating inputs with pull- 
up resistors, open-drain or push-pull outputs, or as 
analog inputs forthe A/D converter.
Note: PC4-PC7 are not available on ST62T10, 
T20 or E20.

Figure 3. ST62T15, T25, E25 Pin Configuration

V DD

TIMER
OSCin

OSCout
NMI

Vpp/TEST
RESET

Ain/PB7
Ain/PB6
Ain/PB5

v ss
PAO
PA1
PA2
PA3

PBO/Ain
PB1/Ain
PB2/Ain
PB3/Ain
PB4/Ain

QQ>

[ 1 28 ] v ss
TIMER [ 2 27 ] PAO
OSCin [ 3 26 ] PA1

OSCout [ 4 25 ] PA2
NMI [ 5 24 ] PA3

Ain/PC7 [ 6 23 ] PA4/Ain
Ain/PC6 [ 7 22 ] PA5/Ain
Ain/PC5 [ 8 21 ] PA6/Ain
Ain/PC4 [ 9 20 ] PA7/Ain

Vpp/TEST [ 10 19 ] PBO/Ain
RESET [ 11 18 ] PB1/Ain

Ain/PB7 [ 12 17 ] PB2/Ain
Ain/PB6 [ 13 16 ] PB3/Ain
Ain/PB5 [ 14 15 ] PB4/Ain
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ST62T10, T15, T20, T25 - ST62E20, E25

1.3 MEMORY MAPS
1.3.1 Program Memory Maps

Figure 4. ST62T10, T15 Program Memory Map Figure 5. ST62T20, T25, E20, E25
Program Memory Map

1.3.2 Data Space
Data Space accommodates all the data necessary 
for processing the user program. This space com­
prises the RAM resource, the processor core and 
peripheral registers, as well as read-only data 
such as constants and look-up tables in 
OTP/EPROM.
The Data Space is fully described and illustrated 
on page 21.

OOOOh
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OFAOh
OFEFh
OFFOh
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OFFBh
OFFCh
OFFDh
OFFEh
OFFFh

RESERVED

USER
PROGRAM MEMORY 

(OTP/EPROM) 
3872 BYTES

RESERVED

INTERRUPT VECTORS

RESERVED

NMI VECTOR

USER RESET VECTOR

(*) Reserved areas should be filled with OFFh

OOOOh

07FFh
0800h

087Fh

0880h

0F9Fh
OFAOh
OFEFh
OFFOh
0FF7h
0FF8h
OFFBh
OFFCh
OFFDh
OFFEh
OFFFh

NOT IMPLEMENTED

RESERVED

USER
PROGRAM MEMORY 

(OTP)
1824 BYTES

RESERVED

INTERRUPT VECTORS

RESERVED

NMIVECTOR

USER RESET VECTOR

(*) Reserved areas should be filled with OFFh
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ST62T10, T15, T20, T25 - ST62E20, E25

1.4 PARTICULARITIES OF OTP AND EPROM DEVICES
OTP and EPROM devices are identical save for 
the package which, in the EPROM device, is fitted 
with a transparent window to allow erasure of 
memory contents by exposure to UV light.
Both OTP and EPROM parts may be programmed 
using programming equipment approved by SGS- 
THOMSON.
1.4.1 OTP/EPROM Programming
Programming mode is selected by applying a 
12.5V voltage to the VPP/TEST pin during reset. 
Programming of OTP and EPROM parts is fully 
described in the EPROM Programming Board 
User Manual.
1.4.2 Eprom Erasure
Thanks to the transparent window present in the 
EPROM package, its memory contents may be 
erased by exposure to UV light.

Erasure begins when the device is exposed to 
light with a wavelength shorter than 4000A. It 
should be noted that sunlight, as well as some 
types of artificial light, includes wavelengths in the 
3000-4000A range which, on prolonged exposure, 
can cause erasure of memory contents. It is thus 
recommended that EPROM devices be fitted with 
an opaque label over the window area in order to 
prevent unintentional erasure.
The recommended erasure procedure for EPROM 
devices consists of exposure to short wave UV 
light having a wavelength of 2537A. The minimum 
recommended integrated dose (intensity x expo­
sure time) for complete erasure is 15Wsec/cm2. 
This is equivalent to an erasure time of 15-20 min­
utes using a UV source having an intensity of 
12mW/cnr at a distance of 25mm (1 inch) from 
the device window.

8/68 SGS-1HOMSON



ST62T10, T15, T20, T25 - ST62E20, E25

2 CENTRAL PROCESSING UNIT
2.1 INTRODUCTION
The CPU Core may be thought of as an independ­
ent central processor communicating with on-chip 
I/O, memoiV and peripherals. For further details 
refer to page 18.

2.2 CPU REGISTERS
The CPU Core features six registers and three 
pairs of flags available to the programmer. For a 
detailed description refer to page 24.

3 CLOCKS, RESET, INTERRUPTS 
AND POWER SAVING MODES
3.1 CLOCK SYSTEM
The Oscillator may be driven by an external clock, 
or by a crystal or ceramic resonator. ROM devices 
also offer RC oscillator and Oscillator Safeguard 
features. Fora complete description refer to page 
26.

3.2 RESETS
The MCU can be reset in three ways: by the exter­
nal Reset input being pulled low, by the Power-on 
Reset circuit, or by the Digital Watchdog timing 
out. For further details refer to page 30.

3.3 DIGITAL WATCHDOG
The Digital Watchdog can be used to provide con­
trolled recovery from software upsets. Software 
and Hardware enabled Watchdog options are 
available in order to achieve optimum trade-off be­
tween power consumption and noise immunity. 
For a complete description and a selection guide 
refer to page 33.

3.4 INTERRUPTS
The CPU can manage four Maskable and one 
Non-Maskable Interrupt source. Each source is 
associated with a specific Interrupt Vector. An in­
ternal pullup option on the NMI pin is available on 
ROM devices. For a complete description refer to 
page 37.

3.5 POWER SAVING MODES
WAIT mode reduces electrical consumption dur­
ing idle periods, while STOP mode achieves the

lowest power consumption by stopping all CPU 
activity. For a complete description refer to page 
41.

4 ON-CHIP PERIPHERALS
4.1 I/O PORTS
Input/Output lines may be individually pro­
grammed as one of a number of different configu­
rations. For further details refer to page 43.

4.2 TIMER
The on-chip Timer peripheral consists of an 8-bit 
counter with a 7-bit programmable prescaler, giv­
ing a maximum count of 215. Fora complete de­
scription refer to page 47.

4.3 A/D CONVERTER (ADC)
The 8-bit on-chip ADC features multiplexed ana­
log inputs, as alternate I/O functions. Conversion 
is by successive approximations, with a typical 
conversion time of 70us, at 8 MHz oscillator fre­
quency. Fora complete description refer to page 
50.

5 SOFTWARE
5.1 ST6 ARCHITECTURE
The ST6 architecture has been designed to exploit 
the hardware in the most efficient way possible, 
while keeping byte usage to a minimum. For fur­
ther details refer to page 52.

5.2 ADDRESSING MODES
The ST6 core offers nine addressing modes: Im­
mediate, Direct, Short Direct, Extended, Program 
Counter Relative, Bit Direct, Bit Test & Branch, In­
direct, and Inherent. Fora complete description of 
the available addressing modes, refer to page 52.

5.3 INSTRUCTION SET
The ST6 core offers a set of 40 basic instructions 
which, when combined with nine addressing 
modes, yield 244 usable opcodes; these may be 
subdivided into six types: load/store, arithme- 
tic/logic, conditional branch, control, jump/call, 
and bit manipulation. For further details refer to 
page 53.

SGS-1HOMSON 9/68



ST62T10, T15, T20, T25 - ST62E20, E25

6 ELECTRICAL CHARACTERISTICS
6.1 ABSOLUTE MAXIMUM RATINGS
This product contains devices designed to protect 
the inputs against damage due to high static volt­
ages; however, it is advisable to take normal pre­
cautions to avoid applying voltages higher than 
the specified maximum ratings.
For proper operation, it is recommended that V| 
and Vq be higher than Vss and lower than VDD. 
Reliability is enhanced if unused inputs are con­
nected to an appropriate logic voltage level (VDD 
or Vss).

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

T j = T A +  P D x  R thJA

Where:
Ta = Ambient Temperature.
RthJA =Package thermal resistance 

(junction-to ambient).

P D =  P int +  P port

Pint = 'dd x VDD (chip internal power).
Pport = P ° r t power dissipation

(to be determined by the user)

Symbol Parameter Value Unit

QO>

Supply Voltage -0.3 to 7.0 V

v, Input Voltage Vss - 0.3 to VDD + 0.30) V

V0 Output Voltage Vss - 0.3 to VDD + 0.30) V
Vpp OTP/EPROM Programming Voltage 13 V

lo Current Drain per Pin Excluding VDD, VSS 10 mA

l|NJ+ Pin Injection current (positive), All I/O, VDD = 4.5V +5 mA

IINJ- Pin Injection current (negative), All I/O, VDD = 4.5V -5 mA

oo>

Total Current into VDD (source) 50(2) mA

IVss Total Current out of VSs (sink) 50(2) mA

Ti Junction Temperature 150 °C

Tstg Storage Temperature -60 to 150 °C

Notes:
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 under these conditions is not implied. Exposure to maximum rating conditions for extended periods 
may affect device reliability.

(1) Within these limits, clamping diodes are non-conducting. Voltages outside these limits are authorised provided injection current is kept 
within the specification.

(2) The total current through ports A and B combined may not exceed 50mA. The total current through port C combined may not exceed 
50mA. If the application is designed with care and observing the limits stated above, total current may reach 100mA.

THERMAL CHARACTERISTIC

Symbol Parameter Test Conditions
Value

Unit
Min. Typ. Max.

RthJA Thermal Resistance

PDIP20 60
PSO20 80
PDIP28 55
PS028 75

10/68 SGS-1HOMSON
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ST62T10, T15, T20, T25 - ST62E20, E25

6.2 RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Test Conditions
Value

Unit
Min. Typ. Max.

Ta Operating Temperature 6 Suffix Version 
1 Suffix Version

-40
0

85
70 °C

Vdd Operating Supply Voltage 3.0V 6.0V V
VpP Programming Voltage 12 12.5 13 V

l|NJ+

Pin Injection Current (positive) 
Digital Input 
Analog Inputs

VDD = 4.5 to 5.5V +5 mA

l|NJ-

Pin Injection Current (negative) 
Digital Input 
Analog Inputs

VDD = 4.5 to 5.5V -5 mA

Notes:
If a total current of +1mA is flowing into a single analog channel, or if the total current flowing into all the analog inputs is 1mA, all resulting 
A/D conversions will be shifted by + 1 LSB. If a total positive current is flowing into a single analog channel, or if the total current flowing 
into all analog inputs is 5mA, all the resulting conversions are shifted by +2 LSB.

Figure 6. MAXIMUM OPERATING FREQUENCY (FMAX) VERSUS SUPPLY VOLTAGE (VDD)

Maximum FREQUENCY ( MHz)

Note: The shaded area is outside the recommended operating range; device functionality is not guaranteed under these conditions.

11/68
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7 GENERAL INFORMATION
7.1 PACKAGE MECHANICAL DATA

Figure 1 .20-Pin Plastic Dual In-Line Package, 300-mil Width

i~i j  l n  n  n i—> n

7 /— N /2
VRDA1725

Dim.
mm inches

Min Typ Max Min Typ Max

A 3.93 0.155

A1 0.254 0.010

A2 - - - - - -
B 0.45 0.018

B1 1.39 1.65 0.055 0.065

C 0.25 0.010

D 25.4 1.000

e3 22.86 0.900

E1 7.1 0.280

e 2.54 0.100

eB 8.5 0.335

K1 - - - - - -

K2 - - - - - -

L 3.3 0.130

Number of Pins

N 20

Figure 7. 28-Pin Plastic Dual In-Line Package, 600-mil Width

Dim.
mm inches

Min Typ Max Min Typ Max

A 4.445 0.175

A1 0.63 0.025

A2 - - - - - -
B 0.45 0.018

B1 1.27 0.050

C 0.23 0.310 0.009 0.012

D 37.34 1.470

e3 33.02 1.300

E1 14.10 0.555

e 2.54 0.100

eA

eB 15.20 16.68 0.598 0.657

G

K1 - - - - - -

K2 - - - - - -

L 3.30 0.130

Number of Pins

N 28

12/68 SGS-1HOMSON
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ST62T10, T15, T20, T25 - ST62E20, E25

PACKAGE MECHANICAL DATA (Cont’d)

Figure 8. 20-Pin Plastic Small Outline Package, 300-mil Width

Dim.
mm inches

Min Typ Max Min Typ Max

A 2.35 2.65 0.093 0.104

A1 0.10 0.30 0.004 0.012

B 0.33 0.51 0.013 0.020

C 0.23 0.32 0.009 0.013

D 12.60 13.00 0.496 0.512

D1 - - - - - -

E 10.00 10.65 0.394 0.419

E1 7.40 7.60 0.291 0.299

E2 - - - - - -
e 1.27 0.050

h 0.25 0.75 0.010 0.030

L 0.40 1.27 0.016 0.050
oc 0° 8°

Number of Pins

N 20

Figure 9. 28-Pin Plastic Small Outline Package, 300-mil Width

Dim.
mm inches

Min Typ Max Min Typ Max

A 2.35 2.65 0.093 0.104

A1 0.10 0.30 0.004 0.012

B 0.33 0.51 0.013 0.020

C 0.23 0.32 0.009 0.013

D 17.70 18.10 0.697 0.713

D1 - - - - - -

E 10.00 10.65 0.394 0.419

E1 7.40 7.60 0.291 0.299

E2 - - - - - -
e 1.27 0.050

h 0.25 0.75 0.010 0.030

L 0.40 1.27 0.016 0.050
OC 0° 8°

Number of Pins

N 28

SGS-1H0MS0N
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ST62T10, T15, T20, T25 - ST62E20, E25

PACKAGE MECHANICAL DATA (Cont’d)

Figure 10. 20-Pin Ceramic Dual In Line Package, 300-mil Width

VR0C1725

Dim.
mm inches

Min Typ Max Min Typ Max

A 5.71 0.225

A1 0.50 1.78 0.020 0.070

B 0.40 0.55 0.016 0.022

C 0.22 0.31 0.009 0.012

D 26.92 1.059

D1 0.51 1.27 0.020 0.050

E - - - - - -
E1 7.80 0.307

L 3.40 0.134

e1 2.29 2.79 0.090 0.110

0 4.24 4.39 0.167 0.173

Number of Pins

N 20

Figure 11. 28-Ceramic Dual In Line Package, 600-mil Width

E1

VROB1725

Dim.
mm inches

Min Typ Max Min Typ Max

A 5.71 0.225

A1 0.50 1.78 0.020 0.070

B 0.40 0.55 0.016 0.022

B1 1.17 1.42 0.046 0.056

C 0.22 0.31 0.009 0.012

D 38.10 1.50

D1 1.52 2.49 0.060 0.098

E - - - - - -

E1 13.05 13.36 0.514 0.526

L 3.00 0.118

e1 2.29 2.79 0.090 0.110

0 6.86 7.36 0.270 0.290

Number of Pins

N 28
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ST62T10, T15, T20, T25 - ST62E20, E25

7.2 ORDERING INFORMATION

Table 1. OTP Device Sales Types

Sales Type
OTP

(Bytes)
I/O Pins Option Temperature range Package

ST62T10B6/HWD
1836

12

Hardware Watchdog

-40°C TO +85°C

PDIP20
ST62T10B6/SWD Software Watchdog
ST62T20B6/HWD

3884
Hardware Watchdog

ST62T20B6/SWD Software Watchdog
ST62T10M6/HWD

1836
Hardware Watchdog

PSO20
ST62T10M6/SWD Software Watchdog
ST62T20M6/HWD

3884
Hardware Watchdog

ST62T20M6/SWD Software Watchdog
ST62T15B6/HWD

1836

20

Hardware Watchdog

PDIP28
ST62T15B6/SWD Software Watchdog
ST62T25B6/HWD

3884
Hardware Watchdog

ST62T25B6/SWD Software Watchdog
ST62T15M6/HWD

1836
Hardware Watchdog

PS028
ST62T15M6/SWD Software Watchdog
ST62T25M6/HWD

3884
Hardware Watchdog

ST62T25M6/SWD Software Watchdog

Table 2. EPROM Device Sales Types

Sales Type
EPROM
(Bytes)

I/O Pins Option Temperature range Package

ST62E20F1/HWD
12

Hardware Watchdog
CDIP20W

ST62E20F1/SWD
3884

Software Watchdog
0 TO +70°C

ST62E25F1/HWD
20

Hardware Watchdog
CDIP28W

ST62E25F1/SWD Software Watchdog
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Notes

16/68 SGS-1H0MS0N
"M . wneiaaiiLiignMaaeg


