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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 (TA)

Surface Mount

44-TQFP

44-TQFP (10x10)
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Auxiliary Register (AUXR)

Location
8EH

Symbol

7 6 5 4 3 2 1 0
- - - - - - EXTRA AO
M
Function

EXTRAM Internal/External RAM access
0: Internal Expanded RAM access within range of 00H to 2FFH using MOVX @Ri/ @DPTR.

AO

Beyond 300H, the MCU always accesses external data memory.
For details, refer to Section , “Expanded Data RAM Addressing” .
1: External data memory access.

Disable/Enable ALE

Data Sheet

Reset Value
XXxxxx00b

0: ALE is emitted at a constant rate of 1/3 the oscillator frequency in 6 clock mode, 1/6 fosc in 12

clock mode.
1: ALE is active only during a MOVX or MOVC instruction.

Auxiliary Register 1 (AUXR1)

Location 7 6 5 4 3 2 1 0 Reset Value
A2H - - - - GF2 0 - DPS xxxx00x0b
Symbol Function
GF2 General purpose user-defined flag.
DPS DPTR registers select bit.
0: DPTRO is selected.
1: DPTR1 is selected.
Watchdog Timer Control Register (WDTC)
Location 7 6 5 4 3 2 1 0 Reset Value
COH - - - WDOUT | WDRE WDTS WDT SWDT | xxx00000b
Symbol Function
WDOUT Watchdog output enable.
0: Watchdog reset will not be exported on Reset pin.
1: Watchdog reset if enabled by WDRE, will assert Reset pin for 32 clocks.
WDRE Watchdog timer reset enable.
0: Disable watchdog timer reset.
1: Enable watchdog timer reset.
WDTS Watchdog timer reset flag.
0: External hardware reset or power-on reset clears the flag.
Flag can also be cleared by writing a 1.
Flag survives if chip reset happened because of watchdog timer overflow.
1: Hardware sets the flag on watchdog overflow.
WDT Watchdog timer refresh.
0: Hardware resets the bit when refresh is done.
1: Software sets the bit to force a watchdog timer refresh.
SWDT  Start watchdog timer.
0: Stop WDT.
1: Start WDT.
.
©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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Watchdog Timer Data/Reload Register (WDTD)
Location 7 ‘ 6 | 5 ‘ 4 | 3 ‘ 2 | 1 ‘ 0 Reset Value
85H Watchdog Timer Data/Reload O0H

Symbol Function
WDTD Initial/Reload value in Watchdog Timer. New value won't be effective until WDT is set.

PCA Timer/Counter Control Register! (CCON)

Location 7 6 5 4 3 2 1 0 Reset Value

D8H CF CR - CCF4 CCF3 CCF2 CCF1 CCFO | 00x00000b
1. Bit addressable

Symbol Function

CF PCA Counter Overflow Flag
Set by hardware when the counter rolls over. CF flags an interrupt if bit ECF in CMOD is set.
CF may be set by either hardware or software, but can only cleared by software.

CR PCA Counter Run control bit
Set by software to turn the PCA counter on. Must be cleared by software to turn the PCA
counter off.

- 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.

CCF4  PCA Module 4 interrupt flag. Set by hardware when a match or capture occurs.
Must be cleared by software.

CCF3  PCA Module 3 interrupt flag. Set by hardware when a match or capture occurs.
Must be cleared by software.

CCF2  PCA Module 2 interrupt flag. Set by hardware when a match or capture occurs.
Must be cleared by software.

CCF1  PCA Module 1 interrupt flag. Set by hardware when a match or capture occurs.
Must be cleared by software.

CCFO0  PCA Module 0 interrupt flag. Set by hardware when a match or capture occurs.
Must be cleared by software.

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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SPI Control Register (SPCR)
Location 7 6 5 4 3 2 1 0 Reset Value
D5H SPIE SPE DORD MSTR CPOL CPHA SPR1 SPRO OOH

Symbol Function
SPIE If both SPIE and ES are set to one, SPI interrupts are enabled.

SPE SPI enable bit.
0: Disables SPI.
1: Enables SPI and connects SS#, MOSI, MISO, and SCK to pins P1.4, P1.5, P1.6, P1.7.

DORD Data Transmission Order.
0: MSB first in data transmission.
1: LSB first in data transmission.

MSTR  Master/Slave select.
0: Selects Slave mode.
1: Selects Master mode.

CPOL  Clock Polarity
0: SCK is low when idle (Active High).
1: SCK is high when idle (Active Low).
CPHA  Clock Phase control bit. The CPHA bit with the CPOL bit control the clock and data
relationship between master and slave. See Figures 21 and 22.
0: Shift triggered on the leading edge of the clock.
1: Shift triggered on the trailing edge of the clock.

SPR1, SPROSPI Clock Rate Select bits. These two bits control the SCK rate of the device configured
as master. SPR1 and SPRO have no effect on the slave. The relationship between SCK and
the oscillator frequency, fosc, is as follows:

SPR1 SPRO SCK = fosc divided by
0 0 4
0 1 16
1 0 64
1 1 128
SPI Status Register (SPSR)
Location 7 6 5 4 3 2 1 0 Reset Value
AAH SPIF WCOL - - - - - - 00xxxxxxb

Symbol Function
SPIF SPI Interrupt Flag.
Upon completion of data transfer, this bit is set to 1.
If SPIE =1 and ES =1, an interrupt is then generated.
This bit is cleared by software.
WCOL  Write Collision Flag.
Set if the SPI data register is written to during data transfer.
This bit is cleared by software.

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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Flash Memory Programming
The device internal flash memory can be programmed or erased using In-Application Programming

(IAP) mode

Product Identification

The Read-ID command accesses the Signature Bytes that identify the device and the manufacturer as
SST. External programmers primarily use these Signature Bytes in the selection of programming algo-
rithms.

Table 12: Product ldentification

Address Data

Manufacturer’s ID 30H BFH
Device ID

SST89E516RD2/RD 31H 93H

SST89V516RD2/RD 31H 92H

T0-0.0 25093

In-Application Programming Mode

The device offers either 72 KByte of in-application programmable flash memory. During in-application
programming, the CPU of the microcontroller enters IAP mode. The two blocks of flash memory allow
the CPU to execute user code from one block, while the other is being erased or reprogrammed con-
currently. The CPU may also fetch code from an external memory while all internal flash is being repro-
grammed. The mailbox registers (SFST, SFCM, SFAL, SFAH, SFDT and SFCF) located in the special
function register (SFR), control and monitor the device’s erase and program process.

Table 14 outline the commands and their associated mailbox register settings.

In-Application Programming Mode Clock Source

During IAP mode, both the CPU core and the flash controller unit are driven off the external clock.
However, an internal oscillator will provide timing references for Program and Erase operations. The
internal oscillator is only turned on when required, and is turned off as soon as the flash operation is
completed.

Memory Bank Selection for In-Application Programming Mode

With the addressing range limited to 16 bit, only 64 KByte of program address space is “visible” at any
one time. As shown in Table 13, the bank selection (the configuration of EA# and SFCF[1:0]), allows
Block 1 memory to be overlaid on the lowest 8 KByte of Block 0 memory, making Block 1 reachable.
The same concept is employed to allow both Block 0 and Block 1 flash to be accessible to IAP opera-
tions. Code from a block that is not visible may not be used as a source to program another address.
However, a block that is not “visible” may be programmed by code from the other block through mailbox
registers.

The device allows IAP code in one block of memory to program the other block of memory, but may not
program any location in the same block. If an IAP operation originates physically from Block 0, the tar-
get of this operation is implicitly defined to be in Block 1. If the IAP operation originates physically from

©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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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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Serial Peripheral Interface

SPI Features
* Master or slave operation
» 10 MHz bit frequency (max)
» LSB first or MSB first data transfer
»  Four programmable bit rates
* End of transmission (SPIF)
e Write collision flag protection (WCOL)
*  Wake up from idle mode (slave mode only)

SPI Description

The serial peripheral interface (SPI) allows high-speed synchronous data transfer between the
SST89E/V516RDx and peripheral devices or between several SST89E/V516RDx devices.

Figure 20 shows the correspondence between master and slave SPI devices. The SCK pin is the clock
output and input for the master and slave modes, respectively. The SPI clock generator will start follow-
ing a write to the master devices SPI data register. The written data is then shifted out of the MOSI pin
on the master device into the MOSI pin of the slave device. Following a complete transmission of one
byte of data, the SPI clock generator is stopped and the SPIF flag is set. An SPI interrupt request will
be generated if the SPI Interrupt Enable bit (SPIE) and the Serial Port Interrupt Enable bit (ES) are
both set.

An external master drives the Slave Select input pin, SS#/P1[4], low to select the SPI module as a
slave. If SS#/P1[4] has not been driven low, then the slave SPI unit is not active and the MOSI/P1[5]
port can also be used as an input port pin.

CPHA and CPOL control the phase and polarity of the SPI clock. Figures 21 and 22 show the four pos-
sible combinations of these two bits.

MSB Master LSB 'MISO MISO: MSB Slave LSB
8-bit Shift Register > > 8-bit Shift Register
) ' i ]
. :MOSI_MOSI ‘ 4-‘

SPI R - ESCK SCK:
Clock Generator 'SS#  SSH!

E<_| '_>E 1273 F16.0
' VDD Vss

Figure 20:SPI Master-slave Interconnection

©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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Read Operation Under Lock Condition

The status of security bits SB1, SB2, and SB3 can be read when the read command is disabled by
security lock. There are three ways to read the status.

1. External host mode: Read-back = 00H (locked)
2. 1AP command: Read-back = previous SFDT data
3. MOVC: Read-back = FFH (blank)

Table 26: Security Lock Access Table

Source Target Byte-Verify Allowed MOVC Allowed
Level SFST[7:5] Address! | Address? | External Host® | IAP 516RDx
Block 0/1 N N Y
Block 0/1
4 111b External N/A N/A N
(hard lock on both blocks) Block 0/1 N N N
External
External N/A N/A N
Block 0/1 N N Y
Block 0/1
011b/101b External N/A N/A N
(hard lock on both blocks) Block 0/1 N N N
External
External N/A N/A Y
Block 0 N N Y
Block O Block 1 N N N
External N/A N/A N
001b/110b Block O N Y Y
(Block 0 = SoftLock,
Block 1 = hard lock) Block 1 Block 1 N N Y
3 External N/A N/A N
Block 0/1 N N N
External
External N/A N/A Y
Block 0 N N Y
Block O Block 1 N Y Y
External N/A N/A N
010b Block O N Y Y
(SoftLock on both blocks) Block 1 Block 1 N N Y
External N/A N/A N
Block 0/1 N N N
External
External N/A N/A Y
Block O Y N Y
Block O Block 1 Y Y Y
External N/A N/A N
5 100b Block O Y Y Y
(SoftLock on both blocks) Block 1 Block 1 Y N Y
External N/A N/A N
Block 0/1 Y N N
External
External N/A N/A Y

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

A system reset initializes the MCU and begins program execution at program memory location 0000H.
The reset input for the device is the RST pin. In order to reset the device, a logic level high must be
applied to the RST pin for at least two machine cycles (24 clocks), after the oscillator becomes stable.
ALE, PSEN# are weakly pulled high during reset. During reset, ALE and PSEN# output a high level in
order to perform a proper reset. This level must not be affected by external element. A system reset will
not affect the 1 KByte of on-chip RAM while the device is running, however, the contents of the on-chip
RAM during power up are indeterminate. Following reset, all Special Function Registers (SFR) return
to their reset values outlined in Tables 6 to 10.

Power-on Reset

At initial power up, the port pins will be in a random state until the oscillator has started and the internal
reset algorithm has weakly pulled all pins high. Powering up the device without a valid reset could
cause the MCU to start executing instructions from an indeterminate location. Such undefined
states may inadvertently corrupt the code in the flash.

When power is applied to the device, the RST pin must be held high long enough for the oscillator to start up (usu-
ally several milliseconds for a low frequency crystal), in addition to two machine cycles for a valid power-on reset. An
example of a method to extend the RST signal is to implement a RC circuit by connecting the RST pin to Vpp
through a 10 pF capacitor and to Vsg through an 8.2KQ resistor as shown in Figure 31. Note that if an RC circuit is
being used, provisions should be made to ensure the Vpp rise time does not exceed 1 millisecond and the oscillator
start-up time does not exceed 10 milliseconds.

For a low frequency oscillator with slow start-up time the reset signal must be extended in order to
account for the slow start-up time. This method maintains the necessary relationship between Vpp and
RST to avoid programming at an indeterminate location, which may cause corruption in the code of the
flash. The power-on detection is designed to work as power up initially, before the voltage reaches the
brown-out detection level. The POF flag in the PCON register is set to indicate an initial power up con-
dition. The POF flag will remain active until cleared by software. Please see Section , “Power Control
Register (PCON)” on page 31 for detailed information.

For more information on system level design techniques, please review the FlashFlex MCU: Oscilla-
tor Circuit Design Considerations application note.

Vbp *
+
10uF Voo —
RST
8.2KQ
i SST89E/V516RDx
Co
|T XTAL2
=
—L—{ xmaL1
G
1273 F27.0
Figure 31:Power-on Reset Circuit
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Power-Saving Modes

The device provides two power saving modes of operation for applications where power consumption
is critical. The two modes are idle and power-down, see Table 28.

Idle Mode

Idle mode is entered setting the IDL bit in the PCON register. In idle mode, the program counter (PC) is
stopped. The system clock continues to run and all interrupts and peripherals remain active. The on-
chip RAM and the special function registers hold their data during this mode.

The device exits idle mode through either a system interrupt or a hardware reset. Exiting idle mode via
system interrupt, the start of the interrupt clears the IDL bit and exits idle mode. After exit the Interrupt
Service Routine, the interrupted program resumes execution beginning at the instruction immediately
following the instruction which invoked the idle mode. A hardware reset starts the device similar to a
power-on reset.

Power-down Mode

The power-down mode is entered by setting the PD bit in the PCON register. In the power-down mode,
the clock is stopped and external interrupts are active for level sensitive interrupts only. SRAM contents
are retained during power-down, the minimum Vpp level is 2.0V.

The device exits power-down mode through either an enabled external level sensitive interrupt or a
hardware reset. The start of the interrupt clears the PD bit and exits power-down. Holding the external
interrupt pin low restarts the oscillator, the signal must hold low at least 1024 clock cycles before bring-
ing back high to complete the exit. Upon interrupt signal being restored to logic V|4, the first instruction
of the interrupt service routine will execute. A hardware reset starts the device similar to power-on
reset.

To exit properly out of power-down, the reset or external interrupt should not be executed before the
Vpp line is restored to its normal operating voltage. Be sure to hold Vpp voltage long enough at its nor-
mal operating level for the oscillator to restart and stabilize (normally less than 10 ms).

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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System Clock and Clock Options

Clock Input Options and Recommended Capacitor Values for Oscillator

Shown in Figure 33 are the input and output of an internal inverting amplifier (XTAL1, XTAL2), which
can be configured for use as an on-chip oscillator.

When driving the device from an external clock source, XTAL2 should be left disconnected and XTAL1
should be driven.

At start-up, the external oscillator may encounter a higher capacitive load at XTAL1 due to interaction
between the amplifier and its feedback capacitance. However, the capacitance will not exceed 15 pF
once the external signal meets the V,_and V|4 specifications.

Crystal manufacturer, supply voltage, and other factors may cause circuit performance to differ from
one application to another. C1 and C2 should be adjusted appropriately for each design. Table 29,
shows the typical values for C1 and C2 vs. crystal type for various frequencies

Table 29: Recommended Values for C1 and C2 by Crystal Type

Crystal Cl=C2
Quartz 20-30pF
Ceramic 40-50pF

T0-0.0 25093

More specific information about on-chip oscillator design can be found in the FlashFlex Oscillator
Circuit Design Considerations application note.

Clock Doubling Option

By default, the device runs at 12 clocks per machine cycle (x1 mode). The device has a clock doubling
option to speed up to 6 clocks per machine cycle. Please refer to Table 30 for detail.

Clock double mode can be enabled either via the external host mode or the IAP mode. Please refer to
Table 14 for the IAP mode enabling commands (When set, the EDC# bit in SFST register will indicate
6 clock mode.).

The clock double mode is only for doubling the internal system clock and the internal flash
memory, i.e. EA#=1. To access the external memory and the peripheral devices, careful consideration
must be taken. Also note that the crystal output (XTAL2) will not be doubled.
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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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DC Electrical Characteristics
Table 36: DC Electrical Characteristics for SST89E516RDx
Ta=-40°C to +85°C; Vpp = 4.5-5.5V; Vss = OV
Symbol | Parameter Test Conditions Min Max Units
VL Input Low Voltage 45<Vpp<55 -0.5 0.2Vpp - \Y
0.1
ViH Input High Voltage 45<Vpp<55 0.2Vpp+ | Vpp+0.5 \
0.9
ViH1 Input High Voltage (XTAL1, RST) 45<Vpp<5h5b 0.7Vpp Vpp + 0.5 \%
VoL Output Low Voltage (Ports 1.5, 1.6, 1.7) Vop = 4.5V
loL = 16mA 1.0 \%
VoL Output Low Voltage (Ports 1, 2, 3)1 Vpp = 4.5V
loL = 100pAZ2 0.3 \%
loL = 1.6mA?Z 0.45 \%
loL = 3.5mA? 1.0 \%
Vo1 Output Low Voltage (Port 0, ALE, Vop = 4.5V
PSEN#)'3 loL = 200pA2 03 Vv
loL = 3.2mA? 0.45 \%
Von Output High Voltage (Ports 1, 2, 3, ALE, Vop = 4.5V
PSEN#)* lon = -10pA Vpp - 0.3 \
IOH = -30|JA VDD -0.7 V
lon = -60pA Vpp - 1.5 Y,
VoH1 Output High Voltage (Port O in External Vpp = 4.5V
Bus Mode)* lon = -200pA Voo - 0.3 v
lon =-3.2mA Vpp - 0.7 \%
VBob Brown-out Detection Voltage 3.85 4.15 \Y
I Logical O Input Current (Ports 1, 2, 3) Vin = 0.4V -75 HA
It Logical 1-to-0 Transition Current (Ports 1, VN =2V -650 A
2,3)°
I Input Leakage Current (Port 0) 0.45 < VN < Vpp-0.3 +10 HA
RRrsT RST Pull-down Resistor 40 225 KQ
Cio Pin Capacitance® @ 1 MHz, 25°C 15 pF
Iop Power Supply Current
IAP Mode
@ 40 MHz 88 mA
Active Mode
@ 40 MHz 50 mA
Idle Mode
@ 40 MHz 42 mA
Power-down Mode (min. Vpp = 2V) Ta=0°Cto +70°C 80 HA
Ta = -40°C to +85°C 90 pA

©2013 Silicon Storage Technology, Inc.
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Table 37: DC Electrical Characteristics for SST89V516RDx
Ta = -40°C to +85°C; Vpp = 2.7-3.6V; Vg = OV

Symbo Unit
| Parameter Test Conditions Min Max S
ViL Input Low Voltage 2.7<Vpp<3.6 -0.5 0.7 \%
ViH Input High Voltage 2.7<Vpp<3.6 0.2Vpp + Vpp + \%
0.9 0.5
Viu1 Input High Voltage (XTAL1, RST) 2.7<Vpp<3.6 0.7Vpp Vpp + Y,
0.5
VoL Output Low Voltage (Ports 1.5, 1.6, 1.7) Vop = 2.7V
loL = 16mA 1.0 \Y,
VoL Output Low Voltage (Ports 1, 2, 3)! Vpp = 2.7V
loL = 100pA? 0.3 \Y
loL = 1.6mA? 0.45 \Y,
loL = 3.5mA? 1.0 Y,
Vou1 Output Low Voltage (Port 0, ALE, PSEN#)1-3 Vop = 2.7V
loL = 200pA? 0.3 \Y,
loL = 3.2mA? 0.45 Y,
VoH Output High Voltage (Ports 1, 2, 3, ALE, Vop = 2.7V
PSEN#)* lon = ~1OpA Vpp - 0.3 v
lon = -30pA Vpp - 0.7 \%
|0H = -60[.1A VDD -1.5 \Y
VoH1 Output High Voltage (Port 0 in External Bus Vpop = 2.7V
Mode)* lon = -200pA Voo - 0.3 Vv
lon = -3.2mA Vpp - 0.7 \Y
VBob Brown-out Detection Voltage 2.35 2.55 Vv
I Logical O Input Current (Ports 1, 2, 3) Vin = 0.4V -75 HA
I Logical 1-to-0 Transition Current (Ports 1, 2, 3)° ViN =2V -650 HA
I Input Leakage Current (Port 0) 0.45 < VN < Vpp-0.3 +10 HA
RRrsT RST Pull-down Resistor 225 KQ
Coo Pin Capacitance® @ 1 MHz, 25°C 15 pF
Ibp Power Supply Current
IAP Mode
@ 33 MHz 47 mA
Active Mode
@ 33 MHz 30 mA
Idle Mode
@ 33 MHz 21 mA
Power-down Mode (min. Vpp = 2V) Ta =0°C to +70°C 45 HA
Ta =-40°C to +85°C 55 HA

T0-0.1 25093
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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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<— TILHLL —>
ALE
— TWHLH
PSEN#
<— T WL —>|< TwLWH >
WR#
~<—TLLAX
<—TavLL— Tovwx—=>| |+ = |=<=TWHQX
- TQUWH —
PORT 0 >+« A0-A7 FROM RI or DPL DATA OUT X A0-A7 FROM PCL »<INSTR IN
<~ TavwL ——>
PORT 2 h P2[7:0] or A8-A15 FROM DPH X A8-A15 FROM PCH

1273 F34.0

Figure 38:External Data Memory Write Cycle

Table 39: External Clock Drive

Oscillator
12MHz 40MHz Variable
Symbol Parameter Min | Max | Min | Max Min Max Units
1UTcLeL Oscillator Frequency 0 40 MHz
TeLeL 83 25 ns
TCHCX High Time 8.75 0.35Tc|_c|_ 0.65Tc|_c|_ ns
TcLex Low Time 8.75 0.35TcLeL 0.65TcLcL ns
TcLcH Rise Time 20 10 ns
TcHeL Fall Time 20 10 ns
T0-0.0 25093
VDD - 0.5
045V <~ TcHex ™|
TcHeL =[=— TcLex <> TcLcH
~— TccL ———
1273 F35.0

Figure 39:External Clock Drive Waveform

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
84



\ FlashFlex MCU
SST89E516RD2 / SST89E516RD
MICROCHIP SST89V516RD2 / SST89V516RD

Data Sheet
TOP VIEW SIDE VIEW BOTTOM VIEW
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44 PLCC.NJ-ILL.6

Note: 1. Complies with JEDEC publication 95 MS-018 AC dimensions (except as noted), although some dimensions may be more stringent.
1= JEDEC min is .650; SST min is lessstringent
2. All linear dimensions are in inches (min/max).
3. Dimensions do not include mold flash. Maximum allowable mold flash is .008 inches.
4. Coplanarity: + 4 mils.

Figure 49:44-lead Plastic Lead Chip Carrier (PLCC)
SST Package Code: NJ
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