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16K EPROM HCMOS MCUs WITH RAM AND EEPROM

= Single chip microcontroller with 16K bytes of
EPROM; 256 bytes of RAM and 256 bytes of
register file with 224 general purpose registers
?vailable as RAM, accumulators or index poin-
ers. :

= 512 bgles of high-reliability EEPROM on-chiP,
with 300,000 erase/write cycle capability and 10
year data retention.

= On-chip programmable security protection
against external reading of internal memory:

» 8/16 bit CORE with full feature DMA controller, a

werful interrupt handler and a Standard Seyial

eripheral Interface (SPI) hangiling S-bus, 1“C-
bus, IM-bus and Standard Serial Peripheral In-
terfaces.

= Up to 8 external interrupts edge-selectable plus
1 non-maskable interrupt.

» 16 bit programmable Timer with 8 bit Prescaler,
able to be used as a Watchdog Timer for system
integrity.

= Two 16 bit Multifunction Timer modules, each
with an 8 bit prescaler and 13 operating modes,
allowing simple use for complex waveform
generation and measurement, PWM functions
and many other system timing operations.

= 8 channel Analo%to Digital Converter, with inte-

ral sample and hold, fast 11 #s conversion time,
bit +£1/2 LSB resolution with Analog Watchdog
on two channels.

= Full function Serial Communications Interface
with 110 to 375,000 baud rate generator, asyn-

T-H7-19-63
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(Ordering Information at the end of Vthe_da{asheet)r .

> CLCcesw

programmable format) and address/wake-up bit:
option. ’ - R

= On-chip DMA channels assdciated to- the. Mutti-
function Timers and the Serial Communications
Interface. T e

= Up to seven 8 bit /O ports with programmable
input thresholds and output chiaracteristics. Alter-
native functions allow the full use of all pins.

= Powerful software development tools, including
assembler, linker, C-compiler, archiver, software
and hardware emulators. o :

= Windowed and One Time Programmable:
EPROM parts available for prototyping and pre-
production development phases. - - E

u 68-lead GCeramic Windowed package for -

chronous and byte synchronous capability (fully ST90E40

Figure 1. STS0E40 Block Diagram '
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GENERAL DESCRIPTION

The ST90E40 and STI0T40 are EPROM members
with EEPROM of the ST9 family of microcontrollers,
in windowed ceramic (E) and plastic OTP (T) pack-
ages respectively, completely developed and pro-
duced by SGS-THOMSON Microelectronics using
an-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 ST0E40 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 up to 112K bytes of external
memory, or as a parallel processing element in a
system with other processars and peripheral con-
trollers.
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Akey point of the-STO0E40 architecture is its modu-
lar approach which allows software commonality
with all- other members of the ST9 family.

The nucleus of the modular design of the STI0E40
is the advanced.Core which includes the Central

Processing Unit (CPU), the-Register File, a 16 bit _
Timer/Watchdog with 8 bit Prescaler, a Serial Pe-

ripheral Interface supporting - S-bus, 1°C-bus and
IM-bus Interface, plus two-8 bit I/Q ports. The Core
has independent memory and register buses allow-

ing a-high degree of pipelining to add to. the effi-

cienoy of the code execution speed of the extensive
instrugction set. : :

The powerful I/0 capabilities demanded by micro- '

controller-applications are fulfilled by the ST90E40

* with up 1056 1/O lines dedicated to digital Input/Out-
put. Theselines 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 mem-

ory, timer inputs and outputs, analog inputs; exter- - -

nal interrupts and serial- or parallel. /O with or
without handshake.- S
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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 periphe-
rals.

Two 16 bit MultiFunction Timers, each with an 8 bit
Prescaler and 13 operating modes allow simple use
for complex waveform generation and measure-
ment, PWM functions and many other system tim-
ing functions by the usage of the two assoclated
DMA channels for each timer.

[n addition there is an 8 channel Analog to Digital
Converter with integral sample and hold, fast 11us
conversion time and 8 bit +1/2 LSB resolution. An
Analog Watchdog feature Is included for two input
channels.

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

PIN DESCRIPTION

AS. Address Strobe (output, active low, 3-state).
Address Strobe is pulsed low once at the beginning
of each memory cycle. The rising edge of AS indi-
cates that address, Read/Write (R/W), and Data
Memory signals are valid for program or data mem-
ory 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 (outout, 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 ST90E40
accesses on-chip memory, DS is held high during

B

the whole memory cycle. It can be placed ina high

— ) SNy A Bl B At
R/W. Read/Write (output,’&-st';’r'e[? Héa?/Write
determines the direction of data transtet for external
memory transactions. R/W Is low when writing to

impedance state along with Bqrt 0. Part 1. AS ang '

external program or data memory, and high for all .

other transactions. It can be placed in-a high imped-
ance state along with Port 0, Port 1, AS-and DS..

RESET/Vee. Reset (input, active low) or Vs (input).

The ST9-s initialised by the Reset signal. With the .

deactivation of RESET, program execution begins
from the Program memory location pointed 1o by
the vector contained in program memory locations
00h and 01h. In the EPROM prograniming Mode,

this pin acts as the programming voltage input VPP..

OSCIN, OSCQUT. Oscillator (input and output).
These pins connect a parallel-resonant crystal
(24MHz maximum), or an external source to the

on-chip clock oscillator-and buffer. OSCIN is the -

input of the oscillator inverter and internal ¢lock

generator; OSCOUT s the output of the oscillator .

inverter.

AVpp. Analog Vpp of the Analog to Digital Conver-
ter. -

AVss. Analog Vss of the Analog to Digital Converter.

Vop. Main Power Supply Voltage (5V10%) -

Vss. Digital Circuit Ground. -~ Lo
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 .I/O Port Lines
(Input/Output,- TTL or CMOS compatible). 8- lines
grouped into I/O ports of 8 bits, bit programmable
under program control as general purpose /O oras
Alternate functions. (see next section).

1/0 Port Alternate Functions.

Each pin of the /O ports of the' STI0E40 may
assume software programmable Alternative Func-
tions as shown in the Pin Configuration Drawings.

figure 1.2 shows the Functions allocated to éach /O

Port pins.
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PIN DESCRIPTION (Contlnued) g G g THONSON
Table 1. STOOE40 VO Port Alternate Function Summary
\"}::i:: Name ﬁn’,‘gﬂ?rn Alternate Function ,7 B Pin N'um&:ﬂ;r'
P0.0 A0/DO [I{e] VAddress(Data_ bit 0 mux - B ] 7 24
PO.1 AUDA 1o Address/Data bit 1 mux g e
PO.2 A2ID2 o Address/Databit2inux - . | - 26
P03 A3D3 ' o AddressDatabit3mux | 27
PO.4 A4/D4 " 1o Address/Data bit 4 mux ) 28"
P0.5 ASDS o Address/Data bit 5 mux - 29
PO.6 A8/D8 Vo Address/Data bit 6 mux R !
PO.7 A7/D7 /(o] Address/Data bit 7 mux : 7' - 317 .
P1.0. A8 o Address bit 8 e 23
P11 A9 o} Address bit 9 ' 'Y
P1.2 A10 o Address bit 10 ' fooer
P13 Al o Address bit 11 P
P1.4 At2 o Address bit 12 o B fé
P15 A13 0 Address bit 13 18 o H
P16 Al4 0 Address bit 14 : i 7 i
P17 Ats o] Address bit 15 ok ie
P2.0 NMmI f Non-Maskéble interrupt L )
P2.1 PD o} Program/Data Space Select BT
Pa.1 sl ! SPI Serial Data Out e
P22 INT2 | External Interrupt 2 7 46 - .
P2.2 SCK o SPI Serial Clack 7 -t o :46- :
P23 SDO 0 SPI Serial Data In 47 -
P2.4 INT1 | External interrupt 1 - 48
P24 WRSTES o Handshake Wilte Strobe P5~ ~ | .. 48 | . .
P25 WRRDYS i Handshake Write Rqady P5 o 49
P2.6 INT3 I External Interrupt 3 = 50
P26 RDSTES | Handshake Read StrobeP5 - =~ | . . g4

368




. S e  ST90E40 - STI0T40
42E D B 7929237 0035482 b BASGTH 7070 g

PIN DESCRIPTION (Continued) S G S=THOMSON 16 16T
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Table 1. STI0EA40 /O Port Alternate Function Summary (Continued) T
":‘J:F: Name ﬁ‘;{;gﬂ‘-’r" Alternate Function : - Pin Numbgr 7 R ‘ B : -
P2.6 P/D o} ProgramlDafa Space Select - '56:
P2.7 RDRDYS o Handshake Read Ready P5 | st
P3.0 TOINA I MFﬁ_merotnpmA '_71'5 )
P3.0 PO o] Program/Dafa Space Select B I
P3.1 TOOUTA o MF Timer 0 Oulput A’ . S 14
Pa.2 TOINB I MF Timer 0 InputB 7 13
P3.3 ToOUTB 0 MF Timer 0 Output B 7 ' L
P3.4 T1INA I MF Timer 1 Input A N 11 : :
P3.5 T1OUTA -0 MF Timer 1 Output A B T 1) i
P3.6 T1INB | MF Timer 1 Input B ' 9
Pa.7 Ti0UTB o) MF Timer 1 Output B ' 8 i
P4.0 AINO I A/D Analog Input0 52
P4.1 AIN1 I A/D Analog Input 1 1 & 7
P4.2 AIN2 I A/D Analog Input 2 , sd ooy
P4.3 AIN3 ] A/D Analog lnputé g - _' 5,5' : '
P44 AlN4 ' I A/D Analog Input 4 S e
P45 AINS i - A/D Analog Input 5 ee ‘
P4.6 AING I A/D Analog Input 6 R
P47 AIN7 I A/D Analog Input 7 o 68
P5.0 o /O Handshake Poné e )
P5.1 o /O Handshake Port 5 I R
P5.2 o IO Handshake Port 5 e C
P5.3 o “1/O Handshake Port 5 T eet
P5.4 W0 | O Handshake Port5 , e
P5.5 110 /0 Handshake Port 5 B3 :'1 64 |
P5.6 1o /O Handshake Port 5 e
P5.7 uo UO Handshake Port5 . e
37 855 HomsoN 7 - 75/2"1 : ]
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PIN DESCRIPTION (Continued) ~ § G S=TH ons ON T-49 19 08
Table 1. STO0E40 /O Port Alternate Function Summary (Continued) T, ‘{ 7‘__. / 7__, é 3
V:OZZT Name F&'}g{'ﬁ." Alternate Function : Pln N{Jml?fr ,
P7.0 SIN I SCI Serial Inpist i
P7.1 SOUT o SCI Serial Output a2
P7.2 INT4 ] External Interrupt 4 4
P7.2 TXCLK ] . 8CI Transmit Clock Input M -
P7.2 CLKOUT (o] SC_I Byte Sync Clock Oulpﬁt “'41
P7.3 INTS 1 External Interrupt § 40 - 7
P7.3 RXCLK I SCI Recsive Clock Input ‘a0
P7.3 ADTRG | A/D Converslon Trigger ) 4(';
: P7.4 INTS i External Interrupt 6 % -
) P7.4 PO 0 _ ProgranvData Space Select 39 7

P7.5 WAIT | External,Wéitrlnpu( 38
P7.6 WDOUT o] T/WD Output . 37 )
P7.6 BUSREQ I External Bus Request 37
P7.7 WDIN 1 T/WD Input, 36
P7.7 BUSACK 0 External Bus Acknowledge 7 36
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MEMORY

The memory of the ST0E40 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 STI0E40 16K bytes
of on-chip EPROM memory are selected at memory
addresses 0 through 3FFFh (hexadecimal) in the
PROGRAM space, while the ST90T40 OTP verslon
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.

Figure 3. Memory Spaces

External-memory may be addressed using the

multiplexed address and data buses (Altemate

Functions of Ports 0.and 1). At addresses greater- -
than the first 16K of program space; the ST90E40
executes 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.

EPROM PROGRAMMING

The 16384 bytes of EPROM memory of the
STO0E40 (16320 for the ST90T40) may- be pro-
grammed by using the EPROM_Programming
Boards (EPB) available from SGS-THOMSON:

65535

65535

255 il

240
16384 §
EPROM 768
AM
512 R -
oo oo oo £ |
INTERNAL EXTERNAL REGISTER INTERNAL - . EXTERNAL
PROGRAM _ DATA
SPACE

| SPACE VRO01400.

o7 SETRNE0N ———
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ABSOLUTE MAXIMUM RATINGS S R S
Symbol Parameter - _ Value . - - Unit
Voo Supply Valtage - ~-03t07.0.: < . V.
AVop, AVss Analog Supply Voltage Vss SAVss'< AVDDéVDD T TV
Vi Input Voltage Vss— 03 1o Voo go.é o B v !
Vo Output Voltage . Ves-03toVpp+0.3 | - V. :
Vep Input Voltage on Vep Pin T _o03w013s . 7; v
Tsta Storage Temperature 58510150 - - B °(7}7
s s S oas corons o e Sl st o s er B 428
gvice reliability. K . :

T-45-l5-L3

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter ) Va'9° . Unit
- Min. Max. |
Ta Operating Temperature -40 85 7\ °C
Vop Operating Supply Voltage 45 55 - . V: i
fosce External Oscillator Frequency s 240 | . MHz :
fosci Internal Osclllator Frequency : 12 ; MHZ . ;
|
DC ELECTRICAL CHARACTERISTICS ] I
(Voo =5V £ 10% Ta =— 40 °C to + 85°C, unless otherwise spedified)
Symbol Parameter Test Conditions Velye' . uni|
mn. | Typ. | “Max. 3
ViHck | Clock Input High Leve! External Clock 0.7 Voo | voo# 03 v i
Vick | Clock Input Low Leve! External Clock - -08 | oa '\!orb' \4
ViH Input High Level TTL 2.0 Co an}r oa| v |
cMoS 07voo | |vopsoa| V|
viL Input Low Level TTL -03 1 D A 0;8 ) V
CMOS -03 | | osven | V|
ViHRS Reset Input High Level 0.7 Voo T Voo + 0.3 _V
ViLRs | Reset Input Low Level -03 | 0.3Vop v}
Vhvrs | Reset Input Hysteresis 03 | - 15 v
Vou Output High Level Push-Pull, lload =— 0.8mA | Von—0.8 | S ' VI
Vot Output Low Leve! - ﬁggg:gﬂ&; n?Ren Drain, FE ‘ ’ 04 v
lwpu Weak Pufl-up Current szgir:%lenal Weak Pull-up, —80 . : _ 200 . —a20 PA
8/21 (57 §65:THOMSON
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DC ELECTRICAL CHARACTERISTICS (continued) ' S G S TH 0 M S ON 7':, L/j‘_, / 7 é 3

) Value :
Symbol Parameter Test Conditions - - - — Joif
Min. Typ.‘f ' Ma,x!
lapu Active Pull-up Current, ViN < 0.8V -80 ' =200 -420 'pA
for INTO and INT7 only : ’
likio /O Pin Input Leakage Input/Tri-State, OV < Vin < Voo -10 S + 10 HA
lLkrs | Reset Pin Input Leakage 0V < Vin < Voo ~ -30 o | +30  fpnA
ItkAD A/D Pin Input Leakage Alternate Function, - . 7, - A
Open Drain, OV < ViN < Vop -3 I “A
lkap | Active Pull-up Input Leakage OV < Vin<0.8V -10 ’ +10 |KBA
likos OSCIN Pin Input Leakage 0V < ViN < Vop -10 ' ) +10 pA|
Ioo Run Mode Current 24MHz, Note 1 ° ' 32'7. © 70 |mA
4MHz, Note 1 : 6 : 12 [mAl
lorz | Run Mode Current 24MHz, Note 1 - 19 40 {mA[
Prescale by 2 —_— .
4MHz, Note 1 4 |- 8. |mA}
twa | WFI Mode Current 24MHz, Note 1 ~ 9 | g |mA
4MHz, Note 1 25 o} 5 mA|( -~
IHALT HALT Mode Current 24MHz, Note 1 . 1o-100 : }IA
Vep EPROM Programming Voltage 12.2 . 125 . 12.8 _‘ v
irp EPROM Programming Current . 30. [mA

Note: 1. All YO Ports are con ﬁured in Bidirectional Weak Pult-up Mode with no DG load, External Clock pin (OSCIN) is driven by square
wave external clock. No peripheral working. External interface not active (lnternal Pragram Execution).

DC TEST CONDITIONS

TIL NPUT
FORCING CONDITION
0.45v

0.8vVpp
CMOS INPUT
FORCING CONDITION
0.2vpp
J.ov : :

"1° SOURCE CURRENT = -0.8mA
PUSH-PULL OUTPUT
TEST CONDITION

0" SINK CURRENT = 1,5mA

XY *1" SOURCE CURRENT = 0
WEAK PUSH-PULL OUTPUT :
TEST CONDITION 08V .
- “0® SINK CURRENT = 1.5mA

VAOON?-
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AC ELECTRICAL CHARACTERISTICS = S G S=THOMSON T-49 19 08 _
CLOCK TIMING TABLE T T T R s
(Vop = 5V £ 10%, Ta = —40°C to + 85°C, unless otherwise specmed) T’ C/i./ 7.,

Ne Symbol Parameter Value . - Unit Note.

) Min. Max. -
1 TpC OSCIN Clock Period 4“5 | 1 ms | &
83 ] ’ s - |- B
TrC, TIC OSCIN Rise and Fall Time N 12 -f s | .
3 TwCL, TwCH OSCIN Low and High Width 25 12 ns L a
38 ns ’ b
Notes: )
a. Clock divided by 2 internally (MODER.DIV2=1)
b. Clock not divided by 2 internally (MODER.DIV2=0)
CLOCK TIMING
1
Vi =0.8Vpp B
0OSCIN 7
ViL =0.2Vgp
- v;uqoﬁe '
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EXTERNAL BUS TIMING TABLE (Vpp =5V £ 10%, TA - 40 °C to + 85 °C, Cload 50pF CPUCLK—

12MHz, unless otherwise specified) , T L/;.. /7- é 3 - ,

e i it

Value (Note)
Ne | Symbol Parameter OSCINDivided | OSCIN NotDivided | i | wax. unit
By2 By2 . [ A
1 {TsA(AS) Address Set-up Time TpC (2P+1) —22 TWCH+PTpC-18 = |, 20 | ns
before AS T . o
2 [ThAs (A) Address Hold Time after AS T |TpC 17 TWOL-13. .. 125 |- f.ms--
s |TdAS(DR) |ASTtoDataAvalldble (eac) |TpG (4P+2Wad) 52 |TpC (2PsWa2)-51 | ~ [ 18| ns,
4 |TwAs AS Low Pulse Width TpC (2P+1) -7 TwCH+PTpC -3 a5 | | ns
5 |TdAz(DS) |Address Floatto DS { 0 0 - 0 T ons
6 o5 TWCH4TpC (2P+Wa1) —
TwDSR DS Low Pulse Width (read) | (upiowad)-20 |16 pC{ )\ ws| | ™
7 |TwDsSW DS Low Pulse Width (write)  |TpC (2P+2W+2)~13  |TpC (P+W+1)=13 * 70. . s
8 B8 ; ) TWCH+TpC(2P+W+1) = | . .
TdDSR (DR) |DS | to Data Valid Delay (read) TpC (4P+2W-3) -50 46 pC( ) o] s né
g |ThDR (DS) |Datato DS T Hold Time (read) |0 0 S A
10 |TdDS (&) |DS Tto Address Active Defay {TpC -7 TwCL-8 35 ns -
11 |TdDS (AS)  [DS Tto AS | Delay - |TpC -18 TwCL-14 o4 | ol ws
12 [TSRW(AS) |/ Setup Time before AS T {TPC (2P+1) ~22 TWCH+PTpC —18 20~ ', | ns
13 |TdDSR (R/W) |DS T to RAW and Address Not |TpG -9 TWCL -5 “tas | | s
Valid Delay . ;
14 |TIDW (DSW) \(erte )Data valid to DS | Delay |TpC (2P+1) -32 TwCH+PTpC —28 10 ns
write, .
15 [THDS (OW)  [Data Hold Time alter st  |Tpc-9 TWOL~5 az | | mns
write) -
16 i ; TWCH+TpG (3P+W+2) - 1T e
TdA (DR) ég?;ss(?e\ﬂ)ld toDataValid |00 epow.5)-68 o4 T 7 ) a0 | S
47 |TdAs (DS)  |AS Tto DS ¢ Delay TpC -18 TwCL —14 ) 24 ns.

Note: The value left hand two columns show the formula used to calculate the iming minimum or maximum from the oscilfator clock period,
%escale value and number of wait czcles inserted.

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

Legend:

P= Clock Prescaling Value

W= Wait C cles

TpC= OSCI N .
TwCH = High Level OSClN haif period e

TwCL = Low Level OSCIN haif period : [

37 $55:THOMSON ‘ e et
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EXTERNAL BUS TIMING :' S G S THOMSO,N“V_F_" 7 T 49 ]_9 08

7- 97—/9 43
[ n | 12 [ 3 |
cue | J I | I
R/W N,
12 . a3 i
P%R/T[_; 3( AS-A8 3(_
16 '
I 3 .
[ L
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EXT ERNAL WAIT TIMING TABLE (Vop = 5V £ 10%, TA 0°C to +85°C Cload = 500F. INTCLK = .
12MHz, Push-pull output configuration, unless otherwise specmed) 7- ‘7’ ? ;‘_é J

Value (Note) S umt
N° | Symbol Parameter OSCIN Divided | _OSCIN Not T e
By2 = | DividedBy2 |Min-|. Max.
1 |TdAS (WAIT) [AS T to WATT { Delay 2(P+1)TpC-29  [(P+1)TpC—28 . .40 | ms
2 [TdAS (WAIT) |AS Tto WAIT T Minimum Delay  [2(P+W+1)TpC—4 |(P+W1)TpC—4 | 80 | ns
3 |TdAS (WAIT) |AS T to WAIT T Maximum Delay  [2(P+W+1)TpC —29 |(P+W+1)TpC —29 . aawno ns

Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the osdllator clock penod :
%escale value and number of wait cycles inserted.

g value right hand two columas show the timing minimum and maximur for an extemal clock at 24 MHz dividad by 2, ptascale value of zerg -~ '
and zero wan status. < R
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BUS REQUEST/ACKNOWLEDGE TIMING TABLE (Vpp = 5V £ 10%, Ta = —40°0 to +85°

50pF, INTCLK = 12MHz, Push-pull output configuration, unless otherwise spedﬁed) o T-49- 1 9:05'
Value (Note) O CoTpe st
N° | Symbol Parameter OSCIN Divided | OSCIN NotDivided | paie | aanc | U™ |-
By2 . By 2 . R S I
1 [TeBR(BACK) |BREQL0BUSACRL [1PC*8 TwWol+12 - 450 o |ons
TRC(6P+2W+7)+65 |TpC(3P+Wa3)+ TWOL265 | 360 |-ns | - i
2 [TdBR(BACK) |BREQT (o BUSAGKT  |3TpC+60 TpO+TWCL+60 - 185 | ns
3 |TdBACK (BREL) |BUSACK { to Bus Release 20 20 R 20 ] ns
4 |TdBACK (BACT) |BUSACK T to Bus Active 20 ’ 0 20 | ns.

Note: The valus lsft hand two columns show the formula used to calculate the timing minimum or maximum from the oscillatar clock period,”
]Ia_;‘escale value and number of wait cycles inserted. i =
@ value right hand two columns show the timing minimum and maximum for an external clock at24 MHz divided by 2, prescale value of zero
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Note : MEMINT = group of memory interface signals : AS, DS, R/W, P00-P07, P10-P17.
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~ 42E D MM 7929237 0035492 9 EESGTH TL/7-/? 03’
HANDSHAKETlMINGTABLE (Voo = 5V £10%, Ta= —40°Cto+85°C Cload = 50pF, | |NTCLK—— '

12MHz, Push-pull output configuration, unless otherwise specified) /
T-49-15-63
Value (Note)
N° | Symbol . Parameter OSCIN Divided OSCIN Not Divided - Mm_ Max. Unit
By2 By 2 o
Min. Max. Min. Max.
1 |TwRDY RDRDY, WRRDY Pulse 2TpC T‘EC 65 ns
* Width in One Line Handshake |(P+W+1)-18 (P+W+1) ~18 B AN R
2 |TwsTB ADSTB, WRSTB Pulse Width  [2TpC+12 TpC+12 Cles L s
3 |TdST (RDY) |RDSTB, or WRSTB T TpC+45 TpC-TwCL) 187 | ns
to RDRDY or WRRDY i45 ) : R R
4 |TsPD (ROY) |Port Data to RDRDY T gr2P+2W+1) TwCH+(W+P) 16| . |ns
Set-up Time pC -25 ’ TpC-25 B e )
5 |TsPD (RDY) [Port Data to WRRDY | Set-up 43 43 43 ns |
Time in One Line Handshake o - !
6 |ThPD (RDY) |Port Data to WRRDY { Hold 0 0 o f - |nsti -
Time in One Line Handshake i T : . :
7 |TsPD (STB) |Port Datato WRSTB T 10 10 - 410 |- ns | -
Set-up Time F -
8 {ThPD (STB) |Port Data to WRSTE T 25 25 25 | .| ns
Hold Time e L ]
RDSTED T to Port Data Dela N i
9 |TdSTB (PD) Time in Bidirectional Hand- y 35 35 . 35 |.-ns S
shake B
RADSTB T to Port High-Z Dela | .
10 |TdSTB (PHZ) T;‘mﬁ in Bidirectional Hand- Y 25 25 - - ?5_ ns_
shaxe . I

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

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

Legend: .
P= g Clack Prescallna’Value (R235.4,3,2)
W = Programmable Wait Cycles (R252 2.1.0/5,4,3) + Extornal Wait Cycles H
3
1
i
i
|
i
i
1

. R T/
&y S53-THONSON —
379




ST90E40 - STE0T40 HEE"D’ iuﬁqaqiﬁ*ﬁuasuaa 0 BESGTH__ !t

’ T—‘ﬁ—/?«og
b E s G S THONSON .
HANDSHAKE TIMING » -~r~—-—-~~-—~T,qy,;y,ga =

READY

STROBE

OUTPUT | ><]L o
HANDSHAKE ]

5 8 - : g - R ;" ’
ONE LINE : S R - '
INPUT ><] >< C e S 1 :
HANDSHAKE - o L
7 8 S B b
WO UINES - — }
INPUT §< ><; B
HANDSHAKE
9 10 l
BIDIRECTIONAL N_
HANDSHAKE ] _
VAGOTI3
1
16/21 8- THOMSON
ST
380
3
i




: 56 S THONSON ' : B e
Ciar | T s STQann QTQnTAn

Y2E D KA ?HE‘]EB? 0035494 2 BSGTH — T—'-/?',/?..og

EX'i'ERNAL INTERRUPT TIMING TABLE (Vop = 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 | OSCIN Not Max,|Unit
Dlvlded By | Divided By [Min.|" =
2 Min, 2Min. .} 1}

1 TwLR  |Low Level Minimum Pulse Width in Rising Edge Mode 2TpC+12  [TpC+i2. | 85| ns

2 |TwHR |High Level Minimum Pulse Width in Rising Edge Mode _ |2TpC+12 TpC+12 o '7:95 1 :lns

3 |TwHF  [High Leve! Minimum Pulse Width in Falling Edge Mode 2TpC+12 TpC+12 - |95 os |
4 [TWLF  |Low Level Minimum Pulse Width in Faling Edge Mode ~ [2TpC+12  [Tpcs12z ['o5 | [ ns

Note: The value left hand two columns show the formula used to calculate the timing.minimum or maximum from the osclllator clock penod
%escale value and number of wait cycles inserted.

ng value right hand two columns shaw the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescale value of zero
and zero walit status.
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WATCHDOG TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to ¥85°C§ Cload ‘innF INTNK = ,__;_w "
12MHz, Output Alternate Function set as Push-pull) :

/
Value o
N° Symbol Parameter - Unit
Min. Max.
1 TwWDOL | WDOUT Low Pulse Width 620 ns .
2 TwWDOH WDOUT Righ Pulse Width 620 - ns
3 TwWDIL WDIN Low Pulse Width 350 ns.-: -
4 TwWDIH WDIN High Pulse Width 350 ns’: g
-,
T ‘/?«/ ? é 3
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Alternate Function set as Push-pull)

42E D ?‘lE‘lEB? 003549
SPI TIMING TABLE (Vop = 5V £ 10%, Ta =

b EESGTH:
—~40°C t0 +85°C, Cload 50pF, INTGLK = 12MHz, Output

T-45-17- ofi

ST90E40 : ST90T40

N° Symbol Parameter Valug Unit
. Min, Max, -

1 TsDI Input Data Set-up Time 100 ’ né

2 ThD1 (1) Input Data Hold Time 172 TpC+100 ns

3 TdOV SCK to Output Data Valid 1007 ns

4 ThDO Qutput Data Hold Time -20 ns-

5 TwSKL SCK Low Pulse Width 300 ns’ )
6 TwSKH SCK High Pulse Width 300 -ons TS

Note: 1. TpC is the Clock periad.

T-45-17-63
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| _uee > mw 7929237 uussuja Q8 T -SGTH ST90E40 - ST90T40 | [
ORDERING INFORMATION S 6 s- THO"SON 7"/9—/7 000 \'
Sales Type Frequency Temperature Range "'_Packa,ge . ; R
ST90E40L6 24MHz ~40°C 10+ 85°C CLOCEBW ‘
STOOE4OL1 2aMHz 0°'C to +85°C CLOCEBW
ST90T40C6 24MHz ~40°C 1o + 85°C PLCCE8
STO0T40C 24MH2 0°C to + 70°C PLCCES

T-49-15-63
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