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Data Sheet
Product Description

The SST89E516RDx and SST89V516RDx are members of the FlashFlex family of 8-bit microcon-
troller products designed and manufactured with SST’s patented and proprietary SuperFlash CMOS
semiconductor process technology. The split-gate cell design and thick-oxide tunneling injector offer
significant cost and reliability benefits for SST's customers. The devices use the 8051 instruction set
and are pin-for-pin compatible with standard 8051 microcontroller devices.

The devices come with 72 KByte of on-chip flash EEPROM program memory which is partitioned into
2 independent program memory blocks. The primary Block O occupies 64 KByte of internal program
memory space and the secondary Block 1 occupies 8 KByte of internal program memory space.

The 8-KByte secondary block can be mapped to the lowest location of the 64 KByte address space; it
can also be hidden from the program counter and used as an independent EEPROM-like data mem-
ory.

In addition to the 72 KByte of EEPROM program memory on-chip and 1024 x8 bits of on-chip RAM,
the devices can address up to 64 KByte of external program memory and up to 64 KByte of external
RAM.

The flash memory blocks can be programmed via a standard 87C5x OTP EPROM programmer fitted
with a special adapter and the firmware for SST’s devices. During power-on reset, the devices can be
configured as either a slave to an external host for source code storage or a master to an external host
for an in-application programming (IAP) operation. The devices are designed to be programmed in-
system and in-application on the printed circuit board for maximum flexibility. The devices are pre-pro-
grammed with an example of the bootstrap loader in the memory, demonstrating the initial user pro-
gram code loading or subsequent user code updating via the IAP operation. The sample bootstrap
loader is available for the user’s reference and convenience only; SST does not guarantee its function-
ality or usefulness. Chip-Erase or Block-Erase operations will erase the pre-programmed sample code.
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Figure 5: Pin Assignments for 44-lead PLCC
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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 9: Timer/Counters SFRs
Direct Bit Address, Symbol, or Alternative Port Function Reset
Symbol | Description Address | MSB LSB Value
TMOD | Timer/Counter 89H Timer 1 Timer O OOH
Mode Control GAT |cim#| M1 | Mo | GATE | ¢/ | M1 MO
E T#
TCON!? | Timer/Counter 88H TF1 | TR1 | TFO | TRO IE1 IT1 IEO ITO OO0H
Control
THO Timer 0 MSB 8CH THO[7:0] OOH
TLO Timer 0 LSB 8AH TLO[7:0] 00H
TH1 Timer 1 MSB 8DH TH1[7:0] OOH
TL1 Timer 1 LSB 8BH TL1[7:0] OOH
T2CON | Timer / Coun- C8H TF2 | EXF | RCL | TCL | EXEN | TR2 Cc/ CP/ 00H
1 ter 2 2 K K 2 T2# RL2#
Control
T2MOD | Timer2 C9H - - - - - - T20 DCEN | xxxxxx00
Mode Control E b
TH2 Timer 2 MSB CDH TH2[7:0] OOH
TL2 Timer 2 LSB CCH TL2[7:0] OOH
RCAP2 | Timer 2 CBH RCAP2H[7:0] 00OH
H Capture MSB
RCAP2 | Timer 2 CAH RCAP2L[7:0] 00H
L Capture LSB

T0-0.0 25093
1. Bit Addressable SFRs
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Interrupt Priority (IP)
Location 7 6 5 4 3 2 1 0 Reset Value
B8H - PPC PT2 PS PT1 PX1 PTO PX0 x0000000b

Symbol Function

PPC PCA interrupt priority bit

PT2 Timer 2 interrupt priority bit
PS Serial Port interrupt priority bit
PT1 Timer 1 interrupt priority bit
PX1 External interrupt 1 priority bit
PTO Timer O interrupt priority bit
PX0 External interrupt O priority bit

Interrupt Priority High (IPH)
Location 7 6 5 4 3 2 1 0 Reset Value
B7H - PPCH PT2H PSH PT1H PX1H PTOH PX0OH x0000000b

Symbol Function

PPCH  PCA interrupt priority bit high
PT2H  Timer 2 interrupt priority bit high
PSH Serial Port interrupt priority bit high
PT1H  Timer 1 interrupt priority bit high
PX1H  External interrupt 1 priority bit high
PTOH  Timer O interrupt priority bit high
PXOH  External interrupt O priority bit high

Interrupt Priority 1 (IP1)

Location 7 6 5 4 3 2 1 0 Reset Value
F8H 1 - - 1 PBO PX3 PX2 1 1xx10001b

Symbol Function

PBO Brown-out interrupt priority bit
PX2 External Interrupt 2 priority bit
PX3 External Interrupt 3 priority bit

Interrupt Priority 1 High (IP1H)

Location 7 6 5 4 3 2 1 0 Reset Value
F7H 1 - - 1 PBOH PX3H PX2H 1 1xx10001b

Symbol Function

PBOH  Brown-out Interrupt priority bit high
PX2H  External Interrupt 2 priority bit high
PX3H External Interrupt 3 priority bit high

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

Timers

The device has three 16-bit registers that can be used as either timers or event counters. The three
timers/counters are denoted Timer 0 (TO), Timer 1 (T1), and Timer 2 (T2). Each is designated a pair of
8-bit registers in the SFRs. The pair consists of a most significant (high) byte and least significant (low)
byte. The respective registers are TLO, THO, TL1, TH1, TL2, and TH2.

Timer Set-up

Refer to Table 9 for TMOD, TCON, and T2CON registers regarding timers TO, T1, and T2. The follow-
ing tables provide TMOD values to be used to set up Timers TO, T1, and T2.

Except for the baud rate generator mode, the values given for T2CON do not include the setting of the
TR2 bit. Therefore, bit TR2 must be set separately to turn the timer on.

Table 15: Timer/Counter O

TMOD
Mode Function Internal Control! | External Control?

0 13-bit Timer O00H 08H

. 1 16-bit Timer 01H 09H

Used as Timer 2 8-bit Auto-Reload 02H 0AH
3 Two 8-bit Timers 03H 0BH

0 13-bit Timer 04H OCH

Used as 1 16-bit Timer 05H ODH
Counter 2 8-bit Auto-Reload 06H OEH
3 Two 8-bit Timers 07H OFH

T0-0.0 25093
1. The Timer is turned ON/OFF by setting/clearing bit TRO in the software.
2. The Timer is turned ON/OFF by the 1 to O transition on INTO# (P3.2) when TRO = 1 (hardware control).

Table 16: Timer/Counter 1

TMOD
Mode Function Internal Control! | External Control?
0 13-bit Timer 00H 80H
. 1 16-bit Timer 10H 90H
Used as Timer 2 8-bit Auto-Reload 20H AOH
3 Does not run 30H BOH
0 13-bit Timer 40H COH
Used as 1 16-bit Timer 50H DOH
Counter 2 8-bit Auto-Reload 60H EOH
3 Not available - -

T0-0.0 25093
1. The Timer is turned ON/OFF by setting/clearing bit TR1 in the software.
2. The Timer is turned ON/OFF by the 1 to O transition on INT1# (P3.3) when TR1 = 1 (hardware control).

©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 the user added a third slave such as the example below:

Slave 3
SADDR = 1111 1001
SADEN = 1111 0101

GIVEN = 1111 XOX1

Select Slave 3 Only

Slave 2 Given Address Possible Addresses
1111 X0X1 1111 1011
1111 1001

The user could use the possible addresses above to select slave 3 only. Another combination could be
to select slave 2 and 3 only as shown below.

Select Slaves 2 & 3 Only
Slaves 2 & 3 Possible Addresses
1111 0011

More than one slave may have the same SADDR address as well, and a given address could be used
to modify the address so that it is unique.

Using the Broadcast Address to Select Slaves

Using the broadcast address, the master can communicate with all the slaves at once. It is formed by
performing a logical OR of SADDR and SADEN with ‘O’s in the result treated as “don’t cares”.

Slave 1

11110001 = SADDR
+1111 1010 = SADEN
1111 1X11 = Broadcast

“Don’t cares” allow for a wider range in defining the broadcast address, but in most cases, the broad-
cast address will be FFH.

On reset, SADDR and SADEN are “0". This produces an given address of all “don’t cares” as well as a
broadcast address of all “don’t cares.” This effectively disables Automatic Addressing mode and allows
the microcontroller to function as a standard 8051, which does not make use of this feature.

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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SPI Transfer Formats

SCK Cycle # 1 2 3 4 5 6 7 8
(for reference)
SCK (CPOL=0) NN N NN N N
SCK (CPOL=1) YL Y Y7 I Y Y N N2 N
MOSI """ MSB X 6 X 5 X 24 X 3 X 2 X 1 X I1SBY 7TTTTtTr
(from Master) ------- f<MSB | 6 | S | 4 | 3 2 | 1 | LSB| __________
MISO — MSB 6 5 4 3 2 1 LSB
(from Slave)
SS# (to Slave) — i
1273 F17.0

Figure 21:SPI Transfer Format with CPHA =0

SCK Cycle # 1 2 3 4 5 6 - 8
(for reference)
SCK (CPOLZO) _— —\_/_vvvvvw
SCK (CPOL=1) LN NN NN NN
MOS| MSB X__6 5 4 3 2 1 XIsB X T
(from Master) | | | | | | __________
MISO — MSB 6 5 4 3 X 2 - 1 LSB —
(from Slave) HX
SS# (to Slave) — \ —
1273 F18.0

Figure 22:SPI Transfer Format with CPHA = 1

©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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[ ce | cr | — [ccra]cera | cere [ cert | cero | ccon
Write to § e e e o e e e e e
CCAPNL  Reset { —
Write to CCAPnH | ccapnL Ii/,il PCA Interrupt
CCAPNH :
1 0 U U
| | Enable ) Match i
16-bit Comparator H
A A ;
: : Toggle
CH oL : o{o @ []JcEXn
PCA Timer/Counter é ; ;
| — [Ecomn|cappn|capnn] MATN | ToGn [ PWMn |EC£:Fn Cr?:'gf;'\ﬁ“
0 0 0

1273 F23.0

Figure 27:PCA High Speed Output Mode

Pulse Width Modulator
The Pulse Width Modulator (PWM) mode is used to generate 8-bit PWMs by comparing the low byte of
the PCA timer (CL) with the low byte of the compare register (CCAPNL). When CL < CCAPnL the out-
put is low. When CL > CCAPnL the output is high. To activate this mode, the user must set the PWM
and ECOM bits in the module’s CCAPMn SFR. (See Figure 28 and Table 24)

In PWM mode, the frequency of the output depends on the source for the PCA timer. Since there is
only one set of CH and CL registers, all modules share the PCA timer and frequency. Duty cycle of the
output is controlled by the value loaded into the high byte (CCAPNnH). Since writes to the CCAPnH reg-
ister are asynchronous, a new value written to the high byte will not be shifted into CCAPnL for com-
parison until the next period of the output (when CL rolls over from 255 to 00).

To calculate values for CCAPNH for any duty cycle, use the following equation:
CCAPNH = 256(1 - Duty Cycle)

where CCAPnNH is an 8-bit integer and Duty Cycle is a fraction.

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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Figure 32:Interrupt Structure
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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.

©2013 Silicon Storage Technology, Inc. DS25093B 02/13
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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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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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<— 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
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VbD
I
VbD ——n °p Vb
o] G—
RST EA#
L] L
= | SST89x516RDx =
cLock (NC) —XTAL2
SIGNAL™ " | XTALL
[LYss
- 1273 F41.0
All other pins disconnected
Figure 45:Ipp Test Condition, Idle Mode
VbD
I
Vbb J PP Vpp
o —
RST EA#
L L
T | SST89x5xXRDx =
(NC) — XTAL2
XTALL
s
i 1273 F42.0
All other pins disconnected
Figure 46:Ipp Test Condition, Power-down Mode
Table 41: Flash Memory Programming/Verification Parameters?!
Parameter? Max Units
Chip-Erase Time 150 ms
Block-Erase Time 100 ms
Sector-Erase Time 30 ms
Byte-Program Time3 50 us
Select-Block Program Time 500 ns
Re-map or Security bit Program Time 80 ps
TO-0.1 25093

1. For IAP operations, the program execution overhead must be added to the above timing parameters.
2. Program and Erase times will scale inversely proportional to programming clock frequency.
3. Each byte must be erased before programming.
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TOP VIEW SIDE VIEW BOTTOM VIEW
685 :
695
Optional 646 T
Pin #1 Identifier 56 020R.
o2 ol - M
'0484 Nooo oo oo -756)(45“*'*
D | -
I h
042 0 u|
048 0
685 a6t 0 4 o2 590
695 656 —H + — 032 630
O ot
O i
O il
O EI—‘l .050
0 f— Bsc.

77UUUUULJﬁUUUU

— — .020 Min.
.100
.050 112

BSC.

[~
.165
.180

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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