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ST90E40
ST90T40

16K EPROM HCMOS MCU WITH EEPROM,

RAM AND A/D CONVERTER

= Register oriented 8/16 bit CORE with
RUN, WFI and HALT modes

= Minimum instruction cycle time: 500ns
{12MHz internal)

Internal Memory :

EPROM 16K bytes
RAM 256 bytes
EEPROM 512 bytes

224 general purpose registers available as
RAM, accumulators or index pointers
(Register File)

80-pin Plastic Quad Flat Pack package for
ST90T40Q

68-lead Plastic Leaded Chip Carrier package for
ST90T40C

80-pin Windowed Ceramic Quad Flat Pack
package for STS0E40G

68-lead Windowed Ceramic Leaded Chip Carrier
package for STO0E40L

= DMA controller, Interrupt handler and Serial Pe-
ripheral Interface as standard features

56 fully programmabile I/O pins
Up to 8 external plus 1 non-maskable interrupts

= 16 bit Timer with 8 bit Prescaler, able to be used
as a Watchdog Timer

Two 16 bit Multifunction Timers, each with an 8
bit prescaler and 13 operating modes

» 8 channel 8 bit Analog to Digital Converter, with
Analog Watchdogs and external references

= Serial Communications Interface with asynchro-
nous and synchronous capability

Rich Instruction Set and 14 Addressing modes
Division-by-Zero trap generation

Versatile Development tools, including assembler,
linker, C-compiler, archiver, graphic oriented de-
bugger and hardware emulators

» Real Time Operating System
« Compatible with ST3040 16K ROM device

—

January 1993

PRELIMINARY DATA

PQFP80

PLCC68

R
A

CQFP8OW

cLCC68W

(Ordering information at the end of the Datasheet)

B 7929237 0057508 2T4 HA
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ST90E40 - ST90T40

Figure 1. 80 Pin QFP Package
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Table 1. ST90E40G-ST90T40Q Pin Description
Pin Name Pin Name Pin Name Pin Name
1 AVss 25 | P34/T1INA 64 | P20/NMI 80 |AVop
2 AVsg 26 | P33/TOOUTB 63 |NC 79 |NC
3 NC 27 | P32/TOINB 62 |Ves 78 | P47/AiIn7
4 P44/Ain4 28 | P31/TOOUTA 61 P70/SIN 77 | P46/Ain6
5 P57 29 | P30/P/D/TOINA 60 | P71/SOUT 76 | P45/AinS
6 P56 30 P17/A15 59 P72/INT4/TXCLK 75 P43/Ain3
7 P55 31 | P16/A14 /CLKOUT 74 | P42/AIn2
8 P54 32 |NC sg |P73/NTS 73 | P41/Aint
9 INT7 33 | P15/A13 /RXCLK/ADTRG 72 | PA0/AIND
10 |INTO 34 |P14/A12 57 | P74/P/D/NT6 71 P27/RRDY5
11 P53 35 | P13/A11 56 | P75/WAIT 20 |P26ANT3
12 |NC 36 | P12/A10 55 | P7BMDOUT /RDSTBS/P/D
13 | P52 37 IP11/A9 /BUSREQ 69 | P25/WRRDY5
14 [P51 38 | P10/A8 54 P77/WDIN 68 P24/INT1
15 | P50 39 | POO/AO/DO /BUSACK /WRSTB5
16 | OScout 40 | PO1/A1/D1 53 |RW 67 | P23/SDO
17 | Vss 52 |NC 66 | P22/INT2/SCK
18 | Vss 51 | DS 65 | P21/SDI/P/D
19 |NC 50 |AS
20 |OSCIN 49 |NC
21 RESET/Vep 48 Vop
22 | P37/T1OUTB 47 | Voo
23 | P36/T1INB 46 | PO7/A7/D7
24 | P35/T1OUTA 45 | PO6/A6/DB
44 | POS/A5/D5
43 | PO4/A4/D4
42 | PO3/A3/D3
41 P02/A2/D2
2/23 B 7929237 0057509 130 W
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ST90E40 - ST90T40

Figure 2. 68 Pin LCC Package
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Table 2. ST90E40L-ST90T40C
Pin Name Pin Name Pin Name Pin Name
61 | P44/Ain4 10 | P35/T1OUTA 43 | P70/SIN 60 |AVss
62 |P57 11 | P34/T1INA 42 | P71/SOUT 59 | AVop
63 | P56 12 | P33/TOOUTB 4 | P72/CLKOUT 58 | P47/Ain7
64 | P55 13 | P32/TOINB /TXCLK/INT4 57 | P46/Ain6
65 |P54 14 | P31/TOOUTA 40 |P7Y/ADTRG 56 | P45/Ain5
66 |INT7 15 | P30/P/D/TOINA /RXCLK/INTS 55 | P43/Ain3
67 |INTO 16 | P17/A15 39 | P74/P/D/INTE 54 | P42/Ain2
68 |Ps53 17 | P16/A14 38 | P75/WAIT 53 | P41/Ain1
A1 |P52 18 | P15/A13 3, |P7BIWDOUT 52 | P4O/AIND
2 P51 19 | P14/A12 /BUSREQ 51 | P27/RRDY5
3 P50 20 | P13/A11 26 |P77WDIN 5o |P26/INT3
4 0SCOoUT 21 | P12/A10 /BUSACK /RDSTB5/P/D
5 Vss 22 | P11/A9 35 |RW 49 | P25/WRRDY5
6 OSCIN 23 | P10/A8 34 |DS 4g | P24INTA
7 | RESET/Vep 24 | POO/AO/DO 33 |AS /WRSTBS
8 P37/T10UTB 25 | PO1/A1/D1 32 | Vpp 47 | P23/SDO
9 P36/T1INB 26 | P02/A2/D2 31 | PO7/A7/D7 46 | P22/INT2/SCK
30 | PO6/A6/D6 45 | P21/SDVP/D
29 | Pos/A5/DS 44 | P20/NMI
28 | P04/A4/D4
27 | PO3/A3/D3

This Materi al
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ST90E40 - ST90T40

1.1 GENERAL DESCRIPTION

The ST90E40 and ST90T40 (following mentioned
as STO0E40)are EPROM members with EEPROM
of the ST9 family of microcontrollers, in windowed
ceramic (E) and plastic OTP (T) packages respec-
tively, completely developed and produced by
SGS-THOMSON Microelectronics using a n-well
proprietary HCMOS process.

The EPROM parts are fully compatible with their
ROM versions and this datasheet will thus provide
only information specific to the EPROM based de-
vices.

THE READER IS ASKED TO REFER TO THE
DATASHEET OF THE ST9040 ROM-BASED DE-
VICE FOR FURTHER DETAILS.

The EPROM ST90E40 may be used for the proto-
typing and pre-production phases of development,
and can be configured as: a standalone microcon-
troller with 16K bytes of on-chip ROM, a microcon-
troller able to manage external memory, or as a
parallel processing element in a system with other
processors and peripheral controllers.

Figure 3. ST90E40 Block Diagram

The nucleus of the STI0E4Q is the advanced Core
which includes the Gentral Processing Unit (CPU),
the Register File, a 16 bit Timer/Watchdog with 8
bit Prescaler, a Serial Peripheral Interface support-
ing S-bus, 1°C-bus and IM-bus Interface, plustwo 8 °
bit I/0 ports. The Core has independent memory
and register buses allowing a high degree of pipe-
lining to add to the efficiency of the code execution
speed of the extensive instruction set.

The powerful I/O capabilities demanded by micro-
controller applications are fuffilled by the ST90E40
with up to 56 /O lines dedicated to digital In-
put/Output. These lines are grouped into up to
seven 8 bit /O Ports and can be configured on a bit
basis under software control to provide timing,
status signals, an address/data bus for interfacing
external memory, timer inputs and outputs, analog
inputs, external interrupts and serial or parallel /O
with or without handshake.

INTO  INT?
16k Bytes 512 Bytes 256 Bytes 256 Bytes 18-8it TIMER / WATOGHDOG + SPI 8Ci 1O PORT 7
EPROM EEPROM RAM REGISTER FILE CPU WITH DMA (sCry
[ MEMORY BUS | H H
Fay M s
[ REGISTER BUS
110 PORT 0 1O PORT 1 0 PORT 2| | ¥O PORT 3 2 x 16-bit TIMER /O PORT 4 AID 110 PORT 5
( Address/Data )| | ( Address ) {SPI) ( TIMERS ) WITH DMA ( Analog Inputs } CONVERTER WITH HANDSHAKE
: i
AVo, AV,
VROA1385
]
7
4/23
mm 7929237 0057511 899 |
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ST90E40 - STI0T40

GENERAL DESCRIPTION (Continued)

Three basic memory spaces are available to sup-
port this wide range of configurations: Program
Memory (internal and external), Data Memory (ex-
ternal} and the Register File, which includes the
control and status registers of the on-chip peripher-
als.

Two 16 bit MultiFunction Timers, each with an 8 bit
Prescaler and 13 operating modes allow simple
use for complex waveform generation and meas-
urement, PWM functions and many other sys-
temmsiming functions by the usage of the two
associated DMA channels for each timer.

1.2 PIN DESCRIPTION

AS. Address Strobe (output, active low, 3-state).
Address Strobe is pulsed low once at the begin-
ning of each memory cycle. The rising edge of AS
indicates that address, Read/Write (R/W), and
Data Memory signals are valid for program or data
memory transfers. Under program control, AS can
be placed in a high-impedance_state along with
Port 0 and Port 1, Data Strobe (DS) and R/W.

DS. Data Strobe (output, active low, 3-state). Data
Strobe provides the timing for data movement to or
from Port 0 for each memory transfer. During a write
cycle, data out is valid at the leading edge of DS.
During a read cycle, Data in must be valid prior to the
trailing edge of DS. When the ST9040 accesses on-
chip memory, DS is held high during the whole mem-
ory cycle. It can be placed in a high impedance state
along with Port 0, Port 1, AS and R/W.

R/W. Read/Write (output, 3-state). Read/Write de-
termines the direction of data transfer for external
memory transactions. R/W is low when writing to ex-
ternal program or data memory, and high for all other
transactions. It can be placed in a high impedance
state along with Port 0, Port 1, AS and DS.

RESET/Vpp. Reset (input, active low) or Vep (in-
ut). The ST9 is initialised by the Reset signal.
With the deactivation of RESET, program execu-
tion begins from the Program memory location
pointed to by the vector contained in program
themory locations 00h and 01h. In the EPROM
programming Mode, this pin acts as the program-
rping voltage input VPP.

1

1

4

|

{

i
§

In addition there is an 8 channel Analog to Digital
Converter with integral sample and hold, fast 11us
conversion time and 8 bit resolution. An Analog
Watchdog feature is included for two input chan-
nels.

Completing the device is a full duplex Serial Com-
munications Interface with an integral 110 to
375,000 baud rate generator, asynchronous and
1.5Mbyte/s synchronous capability (fully program-
mable format) and associated address/wake-up
option, plus two DMA channels.

OSCIN, OSCOUT. Oscillator (input and output).
These pins connect a parallel-resonant crystal
(24MHz maximum), or an externa! source to the
on-chip clock oscillator and buffer. OSCIN is the in-
put of the oscillator inverter and internal clock gen-
erator; OSCOUT is the output of the oscillator
inverter.

AVpp. Analog Vpp of the Analog to Digital Con-
verter.

AVss, Analog Vss of the Analog to Digital Con-
verter. Must be tied to Vss,

Vpp. Main Power Supply Voltage (5V + 10%)
Vss. Digital Circuit Ground.

P0.0-P0.7, P1.0-P1.7, P2.0-P2.7 P3.0-P3.7, P4.0-
P4.7, P5.0-P5.7, P7.0-P7.7 /O Port Lines (in-
put/Output, TTL or CMOS compatible). 56 lines
grouped into /O ports of 8 bits, bit programmable
under program control as general purpose /O or
as alternate functions.

1.3 /O PORT ALTERNATE FUNCTIONS

Each pin of the I/O ports of the STO90E40/T40 may
assume software programmable Alternative Func-
tions as shown in the Pin Configuration Tables.
Due to Bonding options for the packages, some
functions may not be present, Table 3 shows the
Functions allocated to each I/0 Port pin and a sum-
mary of packages for which they are available.

B 7929237 0057512 725 WA 523
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STO0E40 - ST90T40

PIN DESCRIPTION (Continued)
Table 3. ST90E40, T40 /O Port Alternate Function Summary

1/0 PORT . Pin Assignment
Name Function | Alternate Function
Port. bit PLCC PQFP
P0.0 A0/DO lle} Address/Data bit 0 mux 24 39
PO.1 A1/D1 I} Address/Data bit 1 mux 25 40
P0.2 A2/D2 l{e] Address/Data bit 2 mux 26 41
P03 A3/D3 lle} Address/Data bit 3 mux 27 42
P0.4 A4/D4 le} Address/Data bit 4 mux 28 43
P0.5 AS5/D5 l®] Address/Data bit 5 mux 29 44
P0.6 AB/D6 1{e] Address/Data bit 6 mux 30 45
P0.7 A7/D7 e} Address/Data bit 7 mux 31 46
P1.0 A8 (o] Address bit 8 23 38
P1.1 A9 (o] Address bit 9 22 37
P1.2 A10 o Address bit 10 21 36
P1.3 Al1 [¢] Address bit 11 20 35
P14 Al12 (] Address bit 12 19 34
P15 A13 (e} Address bit 13 18 33
P16 At14 o Address bit 14 17 31
P1.7 A15 o Address bit 15 16 30
P2.0 NMI 1 Non-Maskable Interrupt 44 64
P2.0 ROMiess i ROMless Select (Mask option) 44 64
P2.1 P/D o] Program/Data Space Select 45 65
P21 SDI [ SPI Serial Data Out 45 65
P22 INT2 | External Interrupt 2 46 66
P22 SCK e} SP1 Serial Clock 46 66
P23 SDO e} SPI Serial Data In 47 67
P2.4 INT1 | External Interrupt 1 48 68
P2.4 WRSTB5 I Handshake Write Strobe P5 48 68
P2.5 WRRDY5 e} Handshake Write Ready P5 49 69
P2.6 INT3 | External Interrupt 3 50 70
P26 RDSTBS I Handshake Read Strobe P5 50 70
P2.6 P/D 0 Program/Data Space Select 50 70
pP2.7 RDRDYS o] Handshake Read Ready P5 51 7 i
P3.0 TOINA | MF Timer 0 Input A 15 29 J
P3.0 P/D (o] Program/Data Space Select 15 29 1
P3.1 TOOUTA o MF Timer 0 Output A 14 28
P3.2 TOINB | MF Timer 0 Input B 13 27
P3.3 ToOUTB [¢] MF Timer 0 Output B 12 26 i
P3.4 T1INA | MF Timer 1 input A 11 25
6/23 I 7929237 D057513 bbbl MWW
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ST90E40 - ST90T40

PIN DESCRIPTION (Continued)

Tablév 4. STS0E40, T40 I/O Port Alternate Function Summary

/O PORT . . Pin Assignment
Name Function | Alternate Function
Port. bit PLCC PQFP
P3.5 T10OUTA o) MF Timer 1 Output A 10 24
P3.6 T1INB [ MF Timer 1 Input B 9 23
P3.7 T10UTB (o] MF Timer 1 Qutput B 8 22
P4.0 Ain0 ] A/D Analog Input 0 52 72
P4.1 Aint 1 A/D Analog Input 1 53 73
P4.2 Ain2 1 A/D Analog Input 2 54 74
P4.3 Ain3 | A/D Analog Input 3 55 75
P4.4 Aind | A/D Analog Input 4 61 4
Pa.5 Ain5 | A/D Analog Input 5 56 76
P4.6 Ain6 | A/D Analog Input 6 57 77
P4.7 Ain7 | A/D Analog Input 7 58 78
P5.0 o] 1/O Handshake Port 5 3 15
P5.1 6] 1/0 Handshake Port 5 2 14
P5.2 1710 1/O Handshake Port 5 1 13
P5.3 /O 1/0 Handshake Port 5 68 11
P5.4 1o /0O Handshake Port 5 65 8
P5.5 8] /0 Handshake Port 5 64 7
P5.6 1o 1/0 Handshake Port 5 63 6
P5.7 110 1/O Handshake Port 5 62 5
P7.0 SIN ! SCl Serial Input 43 61
P7.1 SOUT (0] SClI Serial Output 42 60
P7.1 ROMless | ROMless Select (Mask option) 42 60
p7.2 INT4 | External Interrupt 4 41 59
P7.2 TXCLK | SCI Transmit Clock Input 41 59
P7.2 CLKOUT 0 SCI Byte Sync Clock Output 41 59
P7.3 INT5 | External Interrupt 5 40 58
P73 RXCLK ! SCI Receive Clock Input 40 58
P7.3 ADTRG | A/D Conversion Trigger 40 58
P7.4 INT6 | External Interrupt 6 39 57
P7.4 P/D o Program/Data Space Select 39 57
P7.5 WAIT I External Wait Input 38 56
| P7.6 WDOUT (0] T/WD Output 37 55
P76 BUSREQ I External Bus Request a7 55
P7.7 WDIN I T/WD input 36 54
P7.7 BUSACK o] External Bus Acknowledge 36 54
W 7929237 0057514 5Ts WM -
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1.4 MEMORY

The memory of the STI0E40 is functionally divided
into two areas, the Register File and Memory. The
Memory is divided into two spaces, each having a
maximum -of 65,536 bytes. The two memory
spaces are separated by function, one space for
Program code, the other for Data. The ST90E40
16K bytes of on-chip EPROM memory are se-
lected at memory addresses O through 3FFFh
(hexadecimal) in the PROGRAM space, while the
ST90T40 OTP version has the top 64 bytes of the
EPROM reserved by SGS-THOMSON for testing
purposes. The DATA space includes the 512 bytes
of on-chip EEPROM at addresses 0 through 1FFh
and the 256 bytes of on-chip RAM memory at
memory addresses 200h through 2FFh.

WARNING. The ST90T40 has its 64 upper bytes in
the internal EPROM reserved for testing purpose.

External memory may be addressed using the mul-
tiplexed address and data buses (Alternate Func-
tions of Ports 0 and 1). At addresses greater than
the first 16K of program space, the ST90E40 exe-
cutes external memory cycles for instruction
fetches. Additional Data Memory may be decoded
externally by using the P/D Alternate Function out-
put. The on-chip general purpose (GP) Registers
may also be used as RAM memory for minimum
chip count systems.

Figure 4. Memory Spaces

1.5 EPROM PROGRAMMING

The 16384 bytes of EPROM memory of the
ST90E40 (16320 for the ST90T40) may be pro-
grammed by using the EPROM Programming
Boards (EPB) available from SGS-THOMSON.

1.5.1 Eprom Erasing

The EPROM of the windowed package of the
STO0E40 may be erased by exposure to Ultra-Violet
light.

The erasure characteristic of the STI0E40 is such
that erasure begins when the memory is exposed
to light with a wave lengths shorter than approxi-
mately 4000A. It should be noted that sunlight and
some types of fluorescent lamps have wave-
lengths in the range 3000-4000A. It is thus recom-
mended that the window of the ST9O0E40
packages be covered by an opaque label to pre-
vent unintentional erasure problems when testing
the application in such an environment.

The recommended erasure procedure of the
EPROM is the exposure to short wave ultraviolet
light which have a wave-length 2537A. The inte-
grated dose (i.e. U.V. intensity x exposure time) for

‘erasure should be a minimum of 15W-sec/cm2.

The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000pW/cm? power rating. The STS0E40 should
be placed within 2.5cm (1Inch) of the lamp tubes
during erasure.

65535

65535

240

255

16384

EPROM

768

RAM
512
0000 0000 0000 EEPROM
INTERNAL EXTERNAL REGISTER INTERNAL EXTERNAL
PROGRAM DATA
SPACE SPACE VR001400
a2 3y =
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Voo Supply Voltage -03t07.0 \
AVpp, AVss | Analog Supply Voltage Vss = AVss < AVpp < Vpp )
Vi Input Voltage -0.3to Vpp+0.3 Vv
Vo Output Voltage —0.3to Vpp +0.3 Vv
Vpp Input Voltage on Vep Pin -0.3t0 135 \
Tsta Storage Temperature ~55t0 + 150 °C
ling Pin Injection Current Digital -5t05 mA
ling Pin Injection Current Analog 5t05 mA
Maximum accumulated pin injection Current in the device -50 to 50 mA

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 affect
device reliability. All voitages are referenced to VSS

RECOMMENDED OPERATING CONDITIONS

’ Value .
Symbol Parameter Unit
Min. Max.
Ta Operating Temperature —-40 85 °C
Voo Operating Supply Voltage 45 55 \
fosce External Oscillator Frequency 24 MHz
fosci Internal Clock Frequency (INTCLK) 12 MHz
DC ELECTRICAL CHARACTERISTICS
Vbp =5V + 10% Ta = — 40°C to + 85°C, unless otherwise specified)
. Value
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
ViHek Clock Input High Level External Ciock 0.7 Voo " Vbp+0.3 Vv
Viek Clock Input Low Level External Clock -0.3 0.3 Voo \
R TTL 2.0 Vi 0.3 \
Vin Input High Level o0+
CMOs 0.7 Voo VDD + 0.3 \Y
TTL -0.3 0.8 v
ViL Input Low Level
CMOS . -03 0.3 Vop Vv I
ViHRs RESET Input High Level 0.7 Voo Voo + 0.3 \"
Virs RESET Input Low Level -0.3 0.3 Voo \
i Vhves RESET Input Hysteresis 0.3 15 \
P Vou Output High Level Push Pull, lload = - 0.8mA | Vpp-—0.8 v
Push Pull or Open Drain,
Vo Output Low Level lload = 1.6mA 04 \Y
) 9/23
———— @ 7929237 005751k 370 N
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DC ELECTRICAL CHARACTERISTICS (continued)

. Value :
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
Weak Pull-up Current Bidirectional Weak Pull-
lwpu up, VoL = OV - 50 - 200 —420 BA
Active Pull-up Current,
lapu for INTO and INT7 only Vin < 0.8V, under Reset - 80 - 200 -420 HA
. Input/Tri-State, _
lkio 170 Pin Input Leakage OV < Vin < Voo 10 +10 pA
lLkRs Reset Pin Input Leakage | OV < VN < Vbp -30 +30 BA
. Alternate Function,
ILkAD A/D Pin Input Leakage Open Drain, _13 +13 WA
0V < Vin < Vbp
Active Pull-up Input _
ILkap Leakage 0V <Vin< 0.8V 10 +10 uA
lLkos OSCIN Pin Input Leakage | 0V < Vin < Vbp -10 +10 A
EPROM Programming
Vep Voltage 12.2 12.5 12.8 Vv
EPROM Programming
lep Current 30 mA
DC TEST CONDITIONS
2.4V
TTL INPUT
FORCING CONDITION
0.45v
0.8Vpp
CMOS INPUT
IN Il ><
FORCING CONDITION 0.2Vgp
"1” SOURCE CURRENT = —0.8mA
PUSH—PULL QUTPUT 3.0v ><
TEST CONDITION 0.8v wan
0" SINK CURRENT = 1.6mA
"1” SOURCE CURRENT = O
WEAK PULL—UP OUTPUT 3.0v
TEST CONDITION 0.8V 0" SINK CURRENT = 1.6mA
VAQO117
10/23
Bl 7929237 0057517 207 W
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AC ELECTRICAL CHARACTERISTICS
(Vob =5V £ 10% Ta =—40°C to + 85°C, unless otherwise specified)

Value
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
) Run Mode Current
() no CPUCLK prescale, 24MHz 40 70 mA
Clock divide by 2
Run Mode Current )
lop2 Prescale by 2 24MHz 19 40 mA

Clock divide by 2

WFI Mode Current
Iwri no CPUCLK prescale, 24MHz 15 20 mA
Clock divide by 2

InacT HALT Mode Current 24MHz 50 100 | pA

Typical Current Versus Frequency of Operation (fosc)

mA RUN MODE wA WFI MODE

5.5V —40°C
40
a0 | 20 L
’ 4.5V +85TC
30 L 27 15 L 145, 55v _ao0c
30
10.8
20| 1 10 L 45V +85C
15 7 10
10 L 5 L 7.2
1
45
L 1 i1 1 . 1 1 1

»
o]
N
IS
[e1]

INTCLK (MHz) 12 INTCLK (MHz)

VROQ01843

. mm 7929237 0057518 143 mm -
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CLOCK TIMING TABLE
(Vob = 5V £10%, Ta= —40°C to + 85°C, INTCLK = 12MHz, uniess otherwise specified
' Value
N° Symbol Parameter Unit Note
Min. Max.
1 | TpC OSCIN Clock Period 41.5 ns 1
83 ns 2
2 | TrC, TfC OSCIN Rise and Fall Time 12 ns
3 | TwCL, TwCH OSCIN Low and High Width 17 25 ns 1
38 ns 2
Notes:
1. Clock divided by 2 internally (MODER.DIV2=1)
2. Clock not divided by 2 internally (MODER.DIV2=0}
CLOCK TIMING
\ L o
1 1
1 1
| |
: : VlH :O~8VDD
1N I |
OSCIN : : ! :
1 | | |
I I |
o I 1 ViL =0.2Vp
o . I
o [ I
i i } : o |
1 1 1 T
2 3 2 3 VAQQO116
12/23
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ST90E40 - ST90T40

EXTERNAL BUS TIMING TABLE (Vop = 5V + 10%, Ta = — 40°C to + 85°C, Cload = 50pF, CPUCLK =
12MHz, unless otherwise specified)

- Value (Note)
N° Symbol Parameter OSCIN Divided | OSCIN Not Divided |,,. Unit
Min. |Max.
By 2 By 2
Address Set-up Time _ _
1 | TsA (AS) before AS T TpC (2P+1) -22 TWCH+PTpC ~18 | 20 ns
2 | ThAS (A) Address Hold Time after AS T TpC -17 TwCL —13 25 ns
3 | TdAS (DR) AS T to Data Available (read) TpC (4P+2W+4) —52 | TpC (2P+W+2) —51 115 | ns
4 | TWAS AS Low Pulse Width TpC (2P+1)—7 TwCH+PTpC -3 35 ns
5 | TdAz (DS) DS | to Address Float 12 ns
6 | TwDSR DS Low Pulse Width (read) TpC (4P+2W-+3) —20 | WCH+TRC 105 ns
(2P+W+1) 16
7 | TwDSW DS Low Pulse Width (write) TpC (2P+2W+2) —13 | TpC (P+W+1) -13 70 ns
8 | TUDSR (DR) | D3 L to Data Valid Delay (read) | TpC (4P+2W-3) —50 I:"g H+TpC(2P+W+1 75 | ns
9 | ThDR (DS) Data to DS T Hold Time (read) 0 0 0 ns
10 | TADS (A) DS T to Address Active Delay TpC -7 TwCL -3 35 ns
11 | TdDS (AS) DS Tto AS | Delay TpC —18 TwCL —14 24 ns
12 | TsR/W (AS) R/W Set-up Time before AS T TpC (2P+1) —22 TwCH+PTpC —18 20 ns
DS T to R/W and Address Not
13 | TdDSR (RW) | = Delay TpC -9 TwCL -5 33 ns
14 | TdDW (DSW) mi‘t‘:)')ata validtoDS I Delay | 1o op1) 32 | TwCHPTPC—28 | 10 ns
15 | ThDS (DW) Data Hold Time after DS T (write)| TpC -9 TwCL -5 33 ns
Address Valid to Data Valid TwCH+TpC
16 | TdA (DR) Delay (read) TpC (6P+2W+5) —68 (3PW+2) 64 140 | ns
17 | TdAs (DS) AS Tto DS | Delay TpC -18 TwCL 14 24 ns
EXTERNAL WAIT TIMING TABLE (Vpp = 5V + 10%, Ta =—40°C to +85°C, Cload = 50pF,
INTCLK = 12MHz, Push-pull output configuration, unless otherwise specified)
Value (Note)
N° Symbol Parameter OSCIN Divided | OSCIN Not Divided |, .. Unit
Min. {Max.
By 2 By2
1 | TdAs (WAIT) | AS Tto WAIT | Delay 2(P+1)TpC —29 2(P+1)TpC —29 40 | ns
2 | TdAs (WAIT) |AS Tto WAIT 1 Min. Delay 2(P+W+1)TpC —4 2(P+W+1)TpC —4 80 | ns
3 | TdAs (WAIT) |AS T to WAIT | Max. Delay 2(P+W+1)TpC—20 | 2(P+W+1)TpC —29 B%V* ns

Note: (for both table) The value in the left hand two columns show the formula used to caiculate the timing minimum or maximum from the
oscillator clock period, prescale value and number of wait cycles inserted.
The value in the right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescaler value

‘zf zero and.zero wait status.

egend:

P = Clock Prescaling Vaiue

‘W = Wait Cycles

TpC =OSCIN Period

TwCH =High Level

OSCIN half period

TwCL =Low Level OSCIN half period

B 7929237 0057520 8T1 mm
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ST90E40 - ST90T40

EXTERNAL BUS TIMING

| T | T2 | T3 |
cruck [T | [ | 1 [
R/W X X
12, 13
' I I ml
| ) L .
PCF).R/E X A15—A8 X
L ; 6 : i
I — 2 —~] : :
PORTO By 0
(READ) ){ A7:A0 ) D7-DO0 IN - |
P 2 ! | bt I
| I | ! H .
AS | 5 | ! ‘N I
i e
_ . = 6 !} v
oS . | ]’_—___f__
(READ) Loy J:“h 10 )
et > ] |
I |
PORTO i — : \ A
(WRITE) X A7-AD )(:r D7-D0 OUT | :x
RPY 7 015 |
_ iy 1] !
(WRITE)
f I | VAQQ447
EXTERNAL WAIT TIMING
| 1 | ] Tww | 13|
CPUCLK 1 | | AJ'““'] | | I
— |
AS \ F
| 3 |
[} 1
55 ': \READ\ WRITE E /
2 . i
- 1 i | '1
WAIT N JITTT
e -
[ i
l I | | !
VADO115 I
14/23 B 7929237 0057521 7346 W

318

This Material Copyrighted By Its Respective Manufacturer



STI0E40 - ST90T40

HANDSHAKE TIMING TABLE (Vpp = 5V * 10%, Ta = <40°C to +85°C, Cload = 50pF, INTCLK = 12MHz,
Push-pull output configuration, unless otherwise specified)

Value (Note)
N° | Symbol Parameter OSCIN Divided OSCIN Not Divided | Min. | Max. | Unit
By2 By 2
Min. Max. Min. Max.
RDRDY, WRRDY Pulse 2ToC TpC
1 | TWRDY | Width in One Line (P+W+p1)—18 (P+W+1) — 65 ns
Handshake 18
2 |Twste | FDSTB WRSTBPuUse | 10,10 TpC+12 95 ns
Width
TdST RDSTB, or WRSTB T (TpC-TwCL)
3 | (rDY) to RDRDY or WRRDY 1 TpC+45 45 87 | ns
. |TsPD Port Datato RDRDY T | (2P+2W+1) T(vagﬂ; 16 ns
(RDY) Set-up Time TpC 25 TpC -25
TsPD Port Data to WRRDY |
5 RDY Set-up Time in One Line 43 43 43 ns
( ) Handshake
Port Data to WRRDY |
ThPD Hold
5 | (RoY) Time in One Line 0 0 0 ns
Handshake
TsPD Port Data to WRSTB T
7 (STB) Set-up Time 10 10 10 ns
ThPD Port Data to WRSTB T
8 |(sTB) Hold Time 2 2 25 ns
RDSTBD T to Port Data
9 '(F:g;’B Delay Time in 35 35 35 ns
Bidirectional Handshake
RDSTB T to Port High-Z
10 '(I':S;)B Delay Time in 25 25 25 ns
‘L Bidirectional Handshake

ote: The value in the left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock
i‘eriod, prescale value and number of wait cycles inserted.

The value in the right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescaler value
cf zero and zero wait status.

1egend:

Clock Prescaling Value (R235.4,3,2)
Programmable Wait Cycles (R252.2.1.0/5,4,3) + External Wait Cycles

B 7929237 0057522 b7y WA
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STY0E40 - ST90T40

HANDSHAKE TIMING
, 1 .
| 3
L) |
READY LJ—
e 3 |
| gy } . |
STROBE i f ¥ |
] h 141
l o ] =
QUTPUT X
HANDSHAKE _ — |
I " 1511 6 1
ONE LINE . s . =
INPUT ><| |><
HANDSHAKE .

HANDSHAKE

BIDIRECTIONAL

TWO LINES
INPUT x j}(

HANDSHAKE

VAQO113
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STI0E40 - ST90T40

BUS REQUEST/ACKNOWLEDGE TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to +85°C, Cload = 50pF,
INTCLK = 12MHz, Push-pull output configuration, unless otherwise specified)

Value (Note)

N° Symbol Paramete it
ym arameter OSCIN Divided OSCIN Not Divided | .- Uni
Min. | Max.
By 2 By 2
- I TpC4+8 TwCL+12 50 ns
1 |TdBR (BACK) |BREQ . to BUSACK .

TPC(6P+2W+7)+65  |TpC(3P+W43)+ TWCL+65 360 | ns

2 | TdBR(BACK) |BREQ *to BUSACK 1 3TpC+60 TpC+TWCL+60 185 | ns
"3 | TUBACK (BREL) 232252’( 4 toBus 20 20 20 | ns
| 4 | TdBACK (BACT) ﬁgtfl'go’( TtoBus 20 20 20 | ns

Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period,
prescale value and number of wait cycles inserted.

The value right hand two columns show the timing minimum and maximum for an external clock at 24MHz divided by 2, prescale value of zero
and zero wait status.

BUS REQUEST/ACKNOWLEDGE TIMING

| I | I m | T2 |

INTCLK | l [ ] [ 7] | ] I ]
CPUCLK _/ \ /QL [/

|
—

BUSREQ L\ 1\ VY [

—\, L

BUSACK
1 1 4 2 4.3
T | il
MEMINT FI 4
| I | | I |
VAQD114
Note : MEMINT = Group of memory interface signals: E D_S Rm, P00-PO7, P10-P17
A}
17/23
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ST90E40 - ST90T40

EXTERNAL INTERRUPT TIMING TABLE (Vpp = 5V + 10%, Ta =—40°C to +85°C, Cload = 50pF,
INTCLK = 12MHz, Push-pull output configuration, uniess otherwise specified)

Value (Note)
N° | Symbol Parameter OSCIN OSCIN Not Unit
Divided By | Divided By | Min. |Max.
2 Min. 2 Min.
1 TwLR | Low Level Minimum Pulse Width in Rising Edge Mode 2TpC+12 TpC+12 95 ns
2 | TwHR | High Level Minimum Pulse Width in Rising Edge Mode 2TpC+12 | TpC+12 95 ns
3 | TwHF | High Level Minimum Pulse Width in Falling Edge Mode | 2TpC+12 | TpC+12 95 ns
4 | TWLF | Low Level Minimum Pulse Width in Falling Edge Mode 2TpC+12 | TpC+12 95 ns

Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period,
prescale value and number of wait cycles inserted.

The value right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescale value of zero
and zero wait status.

EXTERNAL INTERRUPT TIMING

RISING EDGE DETECTION FALLING EDGE DETECTION
| | : : | )
I 1 0 2 ) I 3 I 4 |
I 11 1 r (I 1
n=0-7 VAQO112
i
|
\
!
; r
|
18/23 M 7929237 Q057525 333 M
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STI0E40 - ST90T40

SPI TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to +85°C, Cload = 50pF, INTCLK = 12MHz,
Output Alternate Function set as Push-pull)

N° Symbol Parameter Value Unit
Min. Max.
1 TsDI Input Data Set-up Time 100 ns
2 ThDI (1) Input Data Hold Time 1/2 TpC+100 ns
3 TdOV SCK to Output Data Valid 100 ns
4 ThDO Output Data Hold Time -20 ns
5 TwSKL SCK Low Pulse Width 300 ns
6 TwSKH SCK High Pulse Width 300 ns

Note: 1. TpC is the OSCIN Clock period.

SPI TIMING
I 6 ]
| 1
1 ! !
l 5 A \
SCK :\} : \
: | : |
- i -
. ! ! !
SDO X E )
' | IJ 2 | I
~ |
s X X
! ! VAQ0109
B 7929237 0057526 21T BN 19723
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ST90E40 - STI0T40

WATCHDOG TIMING TABLE(Vpp = 5V + 10%, Ta = —40°C to +85°C, Cload = 50pF,
CPUCLK = 12MHz, Push-pull output configuration, unless otherwise specified )

Values
N° Symbol Parameter Unit
Min. Max.
1 { TwWDOL WDOUT Low Pulse Width 620 ns
2 | TWWDOH WDOUT High Puise Width 620 ns
3 | TwWDIL WDIN High Pulse Width 350 ns
4 | TWWDIH WDIN Low Pulse Width 350 ns
WATCHDOG TIMING
x ! | 2 |
i 0T 1
I [ [
wDOUT \! f Y
I 1
) 3 1 4 1
™ L 1
) | ]
I |
WDIN \l | \
) |
VAQO110
20723 B 7929237 0057527 156
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ST90E40 - ST90T40

A/D CONVERTER
EXTERNAL TRIGGER TIMING (Vpo = 5V + 10%, Ta = —40°C to +85°C, Cload = 50pF)
Oscin divided Oscin not Value®
N | symbol Par by2" divided Unit
Min. Max. Min. Max. Min. Max.
1 Tiow External Trigger puise width | 2xTpc Tec 83 ns
2 | ThigH External Trigger pulse 2xTpc Trc 83 ns
External trigger active
3 TexT edges distance 138xTec 69xTrc 5.75 us
Internal detay between
4 TsTR EXTRG falling edge and first Tec 3xTpc [0.5xTPC| 1.5xTec 415 125 ns
conversion start
Notes:

1. Variable clock (TPC=0SCIN clock period)
2. INTCLK=12MHz

A/D External Trigger Timing

1 I
EXTRG X 7 N__ /S

i
1
|
1
1 : 2
T

ST (start conversion hit)

___,__.____.[___1._____-
(%)

VR001401

21/23
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ST90E40 - ST90T40

PACKAGE MECHANICAL DATA

80-Pin Ceramic Quad Flat Package with Window

NE Dim mm inches
r"ﬁiase‘r‘o’f’ﬁn’s“ Mn | Typ | Max [ Min [ Typ | Max
" 111 18 A 356 014
T 2= = 2 340 0133
i 3:'5: z! D 290 0941
lo | ! D1 2000 0787
i ' o3 1840 0724
no 3 | o301 E 17.90 o7s
12 : Ef 1400 0851
Ez’ | i E3 1200 0472
Vo ! [} 782 03
= = o 080 00
_n H Nusrber of Pins
""" e N 80
(3] ND 24
€ VROB1500 NE 1B
68-Pin Ceramic Leadless Chip Carrier with Window
Dim mm inches
____Ne _ Mn | Typ | Max [ Mn | Typ | Max
r Number of Pins )‘ A 447 0178
Pin 1 0.036
— - e
?:— “' G B 048 0019
IE L . Bt - -
= i 2= CREE o
NDig ! {303 01 D = o1 236 09%0
iE ' gl Pr “E';I v 203 0800
1z i E =1 0990
[ L] Bgb E1 26 0930
[ gl | 5 203 0.800
f——3——] A ) 8 o2
! €1 A3 e 127 0.050
f 3 Nusber of Pins
_§_| N 64
VROA1534 ND 16
NE 16
223 BN 7929237 0057529 T29 WA
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STI0E40 - STI0T40

ORDERING INFORMATION

Sales Type Frequency Temperature Range Package
STo0E40L1/ES™ 2aMHz 0°C to + 70°C CLCCesW
ST90E40G1/ES!" 0°C to + 70°C CQFP8OW

ST90T40C6 2aMHz -40°C 10 + 85°C PLCCé8

STQ0T40Q1 0°C to + 70°C PQFP80

Note . EPROM parts are tested at 25°C only

- B 7929237 0057530 740 W =
327

This Material Copyrighted By Its Respective Manufacturer



