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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

8051

8-Bit

33MHz

EBI/EMI, SPI, UART/USART
Brown-out Detect/Reset, POR, WDT
36

72KB (72K x 8)

FLASH

1IKx 8

2.7V ~ 3.6V

External

0°C ~ 70°C

Surface Mount

44-LCC (J-Lead)

44-PLCC (16.59x16.59)
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Figure 2: Pin Assignments for 40-Contact WQFN
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(T2)Pro[ |1 NP [ ] voo
(T2EX)PLL[ |2 39[ ] Po.o(ADO)
€EcnpPr2[ |3 38[ ] Po.1(AD)
(CEx0) P13 [ |4 37[ ] Po2(AD2)
(CEX1/Ss#)P14[ |5 36[ | PO.3(AD3)
(CEX2/MOs)) P15 [ |6 35[ ] Po.a(AD4)
(CEX3/MISO) P16 [ |7 40-pin POIP 3 [ ] Po.5 (ADS)
(CEX4/SCK)PL7[_|8 Topview 33| ] P0.6(ADS)
RsT[ |9 32[] Po.7 (AD7)
(RxD)P3.0 [_| 10 31[ ] EA
(Txp)P3.1[ |11 30[ ] ALE/PROG#
(NTO#) P3.2 [ |12 29[ | PSEN#
(NT1#) P3.3 [ |13 28[ | P2.7 (A15)
(Troyp3.4[ |14 27[ ] P26 (AL4)
(P35 |15 26[ | P25 (A13)
(WR#) P3.6 |16 25[ | P2.4(A12)
(RD#) P3.7[_| 17 24 ] P23 (A11)
xTAL2 [ |18 23[] P22 (A10)
xTALL [ ] 19 22[ | P2.1(A9)
vss [ |20 21[ | P20 (A8)
1273 40-pdip PI P2.0

Figure 3: Pin Assignments for 40-pin PDIP
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Table 1: Pin Descriptions (Continued) (2 of 3)

Symbol

Typel

Name and Functions

P3[7:0]

1/0O with inter-
nal pull-up

Port 3: Port 3 is an 8-bit bidirectional 1/0 port with internal pull-ups. The Port 3
output buffers can drive LS TTL inputs. Port 3 pins are pulled high by the internal
pull-ups when “1"s are written to them and can be used as inputs in this state. As
inputs, Port 3 pins that are externally pulled low will source current because of the
internal pull-ups. Port 3 also receives some control signals and a partial of high-
order address bits during the external host mode programming and verification.

P3[0]

RXD: Universal Asynchronous Receiver/Transmitter (UART) - Receive input

P3[1]

TXD: UART - Transmit output

P3[2]

INTO#: External Interrupt O Input

P3[3]

INT1#: External Interrupt 1 Input

P3[4]

TO: External count input to Timer/Counter O

P3[5]

T1: External count input to Timer/Counter 1

P3[6]

WR#: External Data Memory Write strobe

P3[7]

olo|-|-|-|-]o]|-

RD#: External Data Memory Read strobe

PSEN#

/O

Program Store Enable: PSEN# is the Read strobe to External Program Store.
When the device is executing from Internal Program Memory, PSEN# is inactive
(Von)- When the device is executing code from External Program Memory,
PSEN# is activated twice each machine cycle, except when access to External
Data Memory while one PSEN# activation is skipped in each machine cycle. A
forced high-to-low input transition on the PSEN# pin while the RST input is contin-
ually held high for more than ten machine cycles will cause the device to enter
External Host mode for programming.

RST

Reset: While the oscillator is running, a high logic state on this pin for two
machine cycles will reset the device. After a reset, if the PSEN# pin is driven by a
high-to-low input transition while the RST input pin is held high, the device will
enter the External Host mode, otherwise the device will enter the Normal opera-
tion mode.

EA#

External Access Enable: EA# must be driven to V,_ in order to enable the device
to fetch code from the External Program Memory. EA# must be driven to Vy for
internal program execution. However, Security lock level 4 will disable EA#, and
program execution is only possible from internal program memory. The EA# pin
can tolerate a high voltage? of 12V.

ALE/
PROG#

I/0

Address Latch Enable: ALE is the output signal for latching the low byte of the
address during an access to external memory. This pin is also the programming
pulse input (PROG#) for flash programming. Normally the ALES is emitted at a
constant rate of 1/6 the crystal frequency* and can be used for external timing and
clocking. One ALE pulse is skipped during each access to external data memory.
However, if AO is set to 1, ALE is disabled.

P4[3:0]5

I/O with inter-
nal pull-ups

Port 4: Port 4 is an 4-bit bi-directional I/O port with internal pull-ups. The port 4
output buffers can drive LS TTL inputs. Port 4 pins are pulled high by the internal
pull-ups when ‘1’s are written to them and can be used as inputs in this state. As
inputs, port 4 pins that are externally pulled low will source current because of the
internal pull-ups.

P4[0]

/0

Bit O of port 4

P4[1]

/10

Bit 1 of port 4

PA[2] /
INT3#

110

Bit 2 of port 4 / INT3# External interrupt 3 input

©2013 Silicon Storage Technology, Inc.
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Program Memory Block Switching

The program memory block switching feature of the device allows either Block 1 or the lowest 8 KByte of
Block 0 to be used for the lowest 8 KByte of the program address space. SFCF[1:0] controls program
memory block switching.

Table 2: SFCF Values for Program Memory Block Switching

SFCF[1:0] | Program Memory Block Switching

01, 10,11 | Block 1 is not visible to the program counter (PC).
Block 1 is reachable only via in-application programming from 0000H - 1FFFH.

00 Block 1 is overlaid onto the low 8K of the program address space; occupying address locations 0000H -
1FFFH.

When the PC falls within 0000H - 1FFFH, the instruction will be fetched from Block 1 instead of Block O.
Outside of 0000H - 1FFFH, Block 0 is used. Locations 0000H - 1FFFH of Block 0 are reachable through
in-application programming.

TO0-0.0 25093

Reset Configuration of Program Memory Block Switching

Program memory block switching is initialized after reset according to the state of the Start-up Config-
uration bit SCO. The SCO bit is programmed via an external host mode command or an IAP Mode com-
mand. See Table 14.

Once out of reset, the SFCF[0] bit can be changed dynamically by the program for desired effects.
Changing SFCF[0] will not change the SCO bit.

Caution must be taken when dynamically changing the SFCF[0] bit. Since this will cause different
physical memory to be mapped to the logical program address space. The user must avoid executing
block switching instructions within the address range 0000H to 1FFFH.

Table 3: SFCF Values Under Different Reset Conditions

State of SFCF[1:0] after:
Power-on WDT Reset
or or

External Brown-out Software
scol Reset Reset Reset
U (1) 00 x0 10

(default)
P (0) 01 x1 11

T0-0.0 25093
1. P = Programmed (Bit logic state = 0),
U = Unprogrammed (Bit logic state = 1)

Data RAM Memory

The data RAM has 1024 bytes of internal memory. The RAM can be addressed up to 64KB for external
data memory.

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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2FFH
Exgz;n'\t/jled FFH (Indirect Addressing) FFH (Direct Addressing)
768 Bytes ;
Special
Function
Registers
Upper 128 Bytes (SFRs)
80H Internal RAM 80H
7FH Lower 128 Bytes
Internal RAM
) . (Indirect & Direct
Indirect Addressin )
000H ( 9 00H Addressing)
FRFFH (Indirect Addressing) FFFFH (Indirect Addressing)
External
E)ge:nal Data
Mer?ﬁ gry Memory
0300H
2FFH TTTTTTTAT 7T T/ T
Expanded RAM
000H A/ _ L _L__/__/_10000H
EXTRAM =0 EXTRAM =1
1273 F02.0
Figure 7: Internal and External Data Memory Structure
L
©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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Table 7: Flash Memory Programming SFRs
Direct Bit Address, Symbol, or Alternative Port Function Reset
Symbol | Description Address | MSB LSB Value
SFCF | SuperFlash B1H - IAPE - - - - SW | BSE | xOxxxx00
Configuration N R L b
SFCM | SuperFlash B2H FIE FCM[6:0] O00H
Command
SFAL | SuperFlash B3H | SuperFlash Low Order Byte Address Register - A7 to Ag (SFAL) O00OH
Address Low
SFAH | SuperFlash B4H SuperFlash High Order Byte Address Register - Ajs to Ag 00H
Address High (SFAH)
SFDT | SuperFlash B5H SuperFlash Data Register O00OH
Data
SFST | SuperFlash B6H SB1 | SB2_| SB3 | - | EDC_i| FLASH_BU - - 000x00xx
Status i i N SY b
TO0-0.0 25093
Table 8: Watchdog Timer SFRs
Direct Bit Address, Symbol, or Alternative Port Function Reset
Symbol | Description Address | MSB LSB Value
WDTC | Watchdog COH - - - | WDOUT | WDRE | WDTS | WDT | SWDT | xxx00x00
1 Timer b
Control
WDTD | Watchdog 85H Watchdog Timer Data/Reload 00OH
Timer
Data/Reload

T0-0.0 25093
1. Bit Addressable SFRs

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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Table 10: Interface SFRs
Direct Bit Address, Symbol, or Alternative Port Function RESET
Symbol | Description Address | MSB LSB | Value
SBUF | Serial Data Buf- | 99H SBUF[7:0] Indetermi-
fer nate
SCON | Serial Port Con-| 98H SMO/ | SM1 | SM2 | REN | TB8 | RB8 | TI RI O0O0H
L trol FE
SADD | Slave Address A9H SADDR[7:0] 00OH
R
SADE | Slave Address B9H SADEN][7:0] OOH
N Mask
SPCR | SPI Control D5H SPIE | SPE | DOR | MST | CPO | CPH | SPR | SPR 04H
Register D R L A 1 0
SPSR | SPI Status AAH SPIF | WCO 00H
Register L
SPDR | SPI Data Regis-| 86H SPDR[7:0] O00H
ter
Po? Port 0 80H PO[7:0] FFH
P1! Port 1 90H - - - - - - T2E | T2 FFH
X
p21 Port 2 AOH P2[7:0] FFH
p3!l Port 3 BOH RD# | WR# | T1 TO | INT1 | INTO | TXD | RXD FFH
# #
P42 Port 4 A5H 1 1 1 1 P4.3 | P42 | P4.1 | P4.0 FFH

T0-0.0 25093
1. Bit Addressable SFRs

2. P4 is similar to P1 and P3 ports

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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PCA Timer/Counter Mode Register! (CMOD)

Location 7 6 5 4 3 2 1 0 Reset Value

D9H CIDL WDTE - - - CPS1 CPSO ECF 00xxx000b
1. Not bit addressable

Symbol Function

CIDL Counter Idle Control:
0: Programs the PCA Counter to continue functioning during idle mode
1. Programs the PCA Counter to be gated off during idle

WDTE Watchdog Timer Enable:
0: Disables Watchdog Timer function on PCA module 4
1: Enables Watchdog Timer function on PCA module 4

- Not implemented, reserved for future use.
Note: User should not write ‘1’s to reserved bits. The value read from a reserved bit is indeterminate.

CPS1 PCA Count Pulse Select bit 1
CPSO PCA Count Pulse Select bit 2

Selected
CPS1 | CPSO | PCA Input!
0 0 0 Internal clock, fosc/6 in 6 clock mode (fosc/12 in 12 clock mode)
0 1 1 Internal clock, fosc/2 in 6 clock mode (fosc/4 in 12 clock mode)
1 0 2 Timer 0 overflow
1 1 3 External clock at ECI/P1.2 pin
(max. rate = fosc/4 in 6 clock mode, fosc/8 in 12 clock mode)

1. fosc = oscillator frequency

ECF PCA Enable Counter Overflow interrupt:
0: Disables the CF bit in CCON
1. Enables CF bit in CCON to generate an interrupt

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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MICROCHIP

Chip-Erase

The Chip-Erase command erases all bytes in both memory blocks. This command is only allowed
when EA#=0 (external memory execution). Additionally this command is not permitted when the
device is in level 4 locking. In all other instances, this command ignores the Security Lock status and

will erase the security lock bits and re-map bits.

IAP Enable
ORL SFCF, #40H

¥

Set-Up
MOV SFDT, #55H

f
f '

Interrupt scheme

Polling scheme

MOV SFCM, #01H

MOV SFCM, #81H

!

:

SFST[2] indicates
operation completion

INT1 interrupt
indicates completion

1273 F05.0

Figure 9: Chip Erase

Block-Erase

The Block-Erase command erases all bytes in one of two memory blocks (Block O or Block 1). The
selection of the memory block to be erased is determined by the SFCF[1:0]. The Block-Erase com-
mand sequence for SST89x516RDx is as follows:

IAP Enable
ORL SFCF, #40H

¥

Select Block
Configure SFCF[1:0]

¥

Set-Up
MOV SFDT, #55H

f * 1
Polling scheme Interrupt scheme
MOV SFCM, #0DH MOV SFCM, #8DH

! !

SFST[2] indicates INT1 interrupt
operation completion indicates completion

1273 F06.0
Note: * see Table 13

Figure 10:Block Erase

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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Table 17: Timer/Counter 2

T2CON
Mode Internal Control? External Control?

16-bit Auto-Reload O0OH 08H

16-bit Capture 01H 09H

Used as Timer Baud rate generator receive and transmit 34H 36H
same baud rate

Receive only 24H 26H

Transmit only 14H 16H

16-bit Auto-Reload 02H 0AH

Used as Counter 16-bit Capture 03H 0BH

T0-0.0 25093

1. Capture/Reload occurs only on timer/counter overflow.

2. Capture/Reload occurs on timer/counter overflow and a 1 to 0 transition on T2EX (P1.1) pin except when Timer 2 is
used in the baud rate generating mode.

Programmable Clock-Out

A 50% duty cycle clock can be programmed to come out on P1.0. This pin, besides being a regular I/O
pin, has two alternate functions. It can be programmed:

1. toinput the external clock for Timer/Counter 2, or

2. to output a 50% duty cycle clock ranging from 122 Hz to 8 MHz at a 16 MHz operating fre-
qguency (61 Hz to 4 MHz in 12 clock mode).

To configure Timer/Counter 2 as a clock generator, bit
C/#T2 (in T2CON) must be cleared and bit T20E in T2MOD must be set. Bit TR2 (T2CON.2) also must
be set to start the timer.

The Clock-Out frequency depends on the oscillator frequency and the reload value of Timer 2 capture
registers (RCAP2H, RCAP2L) as shown in this equation:

Oscillator Frequency
n x (65536 - RCAP2H, RCAP2L)

n =2 (in 6 clock mode)
4 (in 12 clock mode)

Where (RCAP2H, RCAP2L) = the contents of RCAP2H and RCAP2L taken as a 16-bit unsigned inte-
ger.

In the Clock-Out mode, Timer 2 roll-overs will not generate an interrupt. This is similar to when it is
used as a baud-rate generator. It is possible to use Timer 2 as a baud-rate generator and a clock gen-
erator simultaneously. Note, however, that the baud-rate and the Clock-Out frequency will not be the
same.

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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Serial 1/0

Full-Duplex, Enhanced UART

The device serial I/O port is a full-duplex port that allows data to be transmitted and received simulta-
neously in hardware by the transmit and receive registers, respectively, while the software is perform-
ing other tasks. The transmit and receive registers are both located in the Serial Data Buffer (SBUF)
special function register. Writing to the SBUF register loads the transmit register, and reading from the
SBUF register obtains the contents of the receive register.

The UART has four modes of operation which are selected by the Serial Port Mode Specifier (SMO and
SM1) bits of the Serial Port Control (SCON) special function register. In all four modes, transmission is
initiated by any instruction that uses the SBUF register as a destination register. Reception is initiated
in mode 0 when the Receive Interrupt (RI) flag bit of the Serial Port Control (SCON) SFR is cleared
and the Reception Enable/ Disable (REN) bit of the SCON register is set. Reception is initiated in the
other modes by the incoming start bit if the REN bit of the SCON register is set.

Framing Error Detection

Framing Error Detection is a feature, which allows the receiving controller to check for valid stop bits in
modes 1, 2, or 3. Missing stops bits can be caused by noise in serial lines or from simultaneous trans-
mission by two CPUs.

Framing Error Detection is selected by going to the PCON register and changing SMODO = 1 (see Fig-
ure 17). If a stop bit is missing, the Framing Error bit (FE) will be set. Software may examine the FE bit
after each reception to check for data errors. After the FE bit has been set, it can only be cleared by
software. Valid stop bits do not clear FE. When FE is enabled, RI rises on the stop bit, instead of the
last data bit (see Figure 18 and Figure 19).

[smoFE] sm1 [ sv2 [ ren [ B8 [ RBE | T [ Wi S(gs%\l
O<—— Set FE bit if stop bit is 0 (framing error) (SMODO = 1)

o:\——> SMO to UART mode control (SMODO = 0)

|SMOD1|SMIODO| BOF | PoF | GF1 | GFo | PD | DL P(g%;\l

To UART framing error control

1273 F13.0

Figure 17:Framing Error Block Diagram

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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If mode 1 is used, the stop bit takes the place of the 9th bit. Bit Rl is set only when the received com-
mand frame address matches the device's address and is terminated by a valid stop bit. Note that
mode 0 cannot be used. Setting SM2 bit in the SCON register in mode 0 will have no effect.

Each slave’s individual address is specified by SFR SADDR. SFR SADEN is a mask byte that defines
“don’t care” bits to form the given address when combined with SADDR. See the example below:

Slave 1
SADDR = 11110001
SADEN = 11111010

GIVEN = 1111 0X0X

Slave 2

SADDR = 11110011
SADEN = 11111001
GIVEN = 1111 0XX1

Using the Given Address to Select Slaves

Any bits masked off by a 0 from SADEN become a “don’t care” bit for the given address. Any bit
masked off by a 1, becomes ANDED with SADDR. The “don’t cares” provide flexibility in the user-
defined addresses to address more slaves when using the given address.

Shown in the example above, Slave 1 has been given an address of 1111 0001 (SADDR). The SADEN
byte has been used to mask off bits to a given address to allow more combinations of selecting Slave 1
and Slave 2. In this case for the given addresses, the last bit (LSB) of Slave 1 is a “don’t care” and the
last bit of Slave 2 is a 1. To communicate with Slave 1 and Slave 2, the master would need to send an
address with the last bit equal to 1 (e.g. 1111 0001) since Slave 1's last bit is a don’t care and Slave 2's
last bit has to be a 1. To communicate with Slave 1 alone, the master would send an address with the
last bit equal to 0 (e.g. 1111 0000), since Slave 2’s last bit is a 1. See the table below for other possible
combinations.

Select Slave 1 Only

Slave 1 Given Address Possible Addresses
1111 OX0X 1111 0000
1111 0100

Select Slave 2 Only

Slave 2 Given Address Possible Addresses
1111 OXX1 1111 0111
1111 0011

Select Slaves 1 & 2
Slaves 1 & 2 Possible Addresses

1111 0001
1111 0101

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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Table 22: PCA Module Modes
Without Interrupt enabled
1| ECOMy2 | CAPPy2 | CAPNy?2 | MATy? | TOGy? | PWMy?2 | ECCFy? | Module Code
- 0 0 0 0 0 0 0 No Operation
- 0 1 0 0 0 0 0 16-bit capture on positive-edge trigger at
CEX[4:0]
- 0 0 1 0 0 0 0 16-bit capture on negative-edge trigger at
CEX[4:0]
- 0 1 1 0 0 0 0 16-bit capture on positive/negative-edge
trigger at CEX[4:0]
- 1 0 0 1 0 0 0 Compare: software timer
- 1 0 0 1 1 0 0 Compare: high-speed output
- 1 0 0 0 0 1 0 Compare: 8-bit PWM
- 1 0 0 1 0 or 0 0 Compare: PCA WDT (CCAPM4 only)*
13
T0-0.0 25093
1. User should not write ‘1's to reserved bits. The value read from a reserved bit is indeterminate.
2.y=0,1,2,3,4
3. A 0 disables toggle function. A 1 enables toggle function on CEX[4:0] pin.
4. For PCA WDT mode, also set the WDTE bit in the CMOD register to enable the reset output signal.
Table 23: PCA Module Modes
With Interrupt enabled
-1| ECOMy? | CAPPy2 | CAPNy? | MATy? | TOGy? | PWMy2 | ECCFy?2 | Module Code
- 0 1 0 0 0 0 1 16-bit capture on positive-edge trig-
ger at CEX[4:0]
- 0 0 1 0 0 0 1 16-bit capture on negative-edge trig-
ger at CEX[4:0]
- 0 1 1 0 0 0 1 16-bit capture on positive/negative-
edge
trigger at CEX[4:0]
- 1 0 0 1 0 0 1 Compare: software timer
- 1 0 0 1 1 0 Compare: high-speed output
- 1 0 0 0 0 1 X3 Compare: 8-bit PWM
- 1 0 0 1 Oor14 0 X5 Compare: PCA WDT (CCAPM4
only)®

T0-0.0 25093
. User should not write ‘1’s to reserved bits. The value read from a reserved bit is indeterminate.

.y=0,1,2,3,4

No PCA interrupt is needed to generate the PWM.

. A 0 disables toggle function. A 1 enables toggle function on CEX[4:0] pin.

. Enabling an interrupt for the Watchdog Timer would defeat the purpose of the Watchdog Timer.

. For PCA WDT mode, also set the WDTE bit in the CMOD register to enable the reset output signal.

couhwNpE

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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CCAPnH
CCAPNL
| ;
Enable CL < CCAPNL 4/
— 8-bit Comparator ¢——{ | CEXn
ﬁ CL >= CCAPNL i
A 1
overflow | cL
PCA Timer/Counter
[ — JEecomn]cappn]capnn| matn | ToGn | Pwwmn [Eccen| CC_'S‘PM”
n=0to4 1273 F24.0
0 0 0 0 0
Figure 28:PCA Pulse Width Modulator Mode
Table 24: Pulse Width Modulator Frequencies
PWM Frequency

PCA Timer Mode 12 MHz 16 MHz
1/12 Oscillator Frequency 3.9KHz 5.2 KHz
1/4 Oscillator Frequency 11.8 KHz 15.6 KHz
Timer 0 Overflow:

8-bit 15.5Hz 20.3 Hz

16-bit 0.06 Hz 0.08 Hz

8-bit Auto-Reload 3.9 KHz to 15.3 Hz 5.2 KHz to 20.3 Hz
External Input (Max) 5.9 KHz 7.8 KHz

T0-0.0 25093
I
DS25093B 02/13
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The device supports eight interrupt sources under a four level priority scheme. Table 27 summarizes
the polling sequence of the supported interrupts. Note that the SPI serial interface and the UART share
the same interrupt vector. (See Figure 32)

Table 27: Interrupt Polling Sequence

Interrupt Vector Interrupt Interrupt Service Wake-Up
Description Flag Address Enable Priority Priority Power-down
Ext. Int0 IEO 0003H EXO PXO/H 1(highest) yes
Brown-out - 004BH EBO PBO/H 2 no
TO TFO 000BH ETO PTO/H 3 no
Ext. Intl IE1 0013H EX1 PX1/H 4 yes
T1 TF1 001BH ET1 PT1/H 5 no
PCA CF/CCFn 0033H EC PPCH 6 no
Ext. Int. 2 IE2 003BH EX2 PX2/H 7 no
Ext. Int. 3 IE3 0043H EX3 PX3/H 8 no
UART/SPI TI/RI/SPIF 0023H ES PS/H 9 no
T2 TF2, EXF2 002BH ET2 PT2/H 10 no
TO0-0.0 25093
.
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Figure 32:Interrupt Structure
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XTAL2
Co I NC —— XTAL2
|:| External

C1 Oscillator — XTAL1
XTAL1 Signal
Vss Vss

Using the On-Chip Oscillator External Clock Drive 1273 F29.0

Figure 33:0Oscillator Characteristics

Table 30: Clock Doubling Features

Device Standard Mode (x1) Clock Double Mode (x2)
Clocks per Max. External Clock Clocks per Max. External Clock
Machine Frequency Machine Frequency
Cycle (MHz) Cycle (MHz)
SST89E516RDx 12 40 6 20
SST89V516RDx 12 33 6 16

T0-0.0 25093
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1. Under steady state (non-transient) conditions, lo. must be externally limited as follows:
Maximum lg per port pin: 15mA
Maximum I per 8-bit port: 26mA

Maximum lg,_ total for all outputs:71mA
If 1oL exceeds the test condition, Vo may exceed the related specification.
Pins are not guaranteed to sink current greater than the listed test conditions.

2. Capacitive loading on Ports 0 and 2 may cause spurious noise to be superimposed on the Vo s of ALE and Ports 1 & 3.
The noise due to external bus capacitance discharging into the Port 0 & 2 pins when the pins make 1-to-0 transitions
during bus operations. In the worst cases (capacitive loading > 100pF), the noise pulse on the ALE pin may exceed
0.8V. In such cases, it may be desirable to qualify ALE with a Schmitt Trigger, or use an address latch with a Schmitt
Trigger STROBE input.

3. Load capacitance for Port 0, ALE & PSEN#= 100pF, load capacitance for all other outputs = 80pF.

4. Capacitive loading on Ports 0 and 2 may cause the Von on ALE and PSEN# to momentarily fall below the Vpp - 0.7
specification when the address bits are stabilizing.

5. Pins of Ports 1, 2, and 3 source a transition current when they are being externally driven from 1 to 0. The transition cur-
rent reaches its maximum value when V) is approximately 2V.

6. Pin capacitance is characterized but not tested. EA# is 25pF (max).

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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MICROCHIP

Table 38: AC Electrical Characteristics (Continued) (2 of 2)
Ta =-40°C to +85°C, Vpp = 2.7-3.6V@33MHz, 4.5-5.5V@40MHz, Vss = OV

Oscillator
33 MHz (x1 40 MHz (x1
Mode) Mode)
16 MHz (x2 20 MHz (x2
Mode)? Mode)t Variable
Symbol | Parameter Min Max Min Max Min Max Units
75 5TcleL-50(5V) | ns
Trupx | Data Hold After RD# 0 0 0 ns
TrHDZ Data Float After RD# 36 2TcicL-25 (V) ns
38 2TcicL-12 (5V) ns
TLLpv ALE Low to Valid Data In 152 8TcicL-90(3V) ns
150 8TcLcL-50 (BY) ns
Tavbv Address to Valid Data In 183 9TcicL-90(3V) ns
150 9TcrcL - 75 (BY) ns
Trowe ALE Low to RD# or WR# 66 116 3TclcL-25@3VY) | 3TeeL +25(3V) ns
Low 60 90 3TeleL-15 (BV) | 3TereL +15 (BV)
TavwL Address to RD# or WR# 46 4TcieL-75(3VY) ns
Low
70 ATcreL-30(5V) ns
TwHox | Data Hold After WR# 3 TcLeL - 27 (3V) ns
5 TereL - 20 (5V) ns
Tovwn | Data Valid to WR# High 142 TTereL-70 (3V) ns
125 TTcLeL - 50 (5V) ns
TQVW)( Data Valid to WR# High to 10 5 TcreL - 20 ns
Low
Transition
TrLAZ RD# Low to Address Float 0 0 0 ns
TWHLH RDﬁ to WR# High to ALE 5 55 TereL - 25 (8V) | TereL +25(3V) ns
Hig
10 40 TcreL - 15 (BV) | Tere + 15 (5V) ns

T0-0.0 25093
1. Calculated values are for x1 Mode only
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Explanation of Symbols

Each timing symbol has 5 characters. The first character is always a ‘T’ (stands for time). The other
characters, depending on their positions, stand for the name of a signal or the logical status of that sig-
nal. The following is a list of all the characters and what they stand for.

A: Address Q: Output data

C: Clock R: RD# signal

D: Input data T: Time

H: Logic level HIGH V: Valid

I: Instruction (program memory contents) W: WR# signal

L: Logic level LOW or ALE X: No longer a valid logic level

P: PSEN# Z: High Impedance (Float)
For example:

TavLL = Time from Address Valid to ALE Low
TrLpL = Time from ALE Low to PSEN# Low
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