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-40°C ~ 125°C (TA)

Surface Mount

16-SOIC (0.295", 7.50mm Width)

16-S0IC
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Addr. Register Name

TIM Channel 1 Status and
$0028 Control Register (TSC1)

See page 135.
TIM Channel 1
$0029 Register High (TCH1H)
See page 137.
TIM Channel 1
$002A Register Low (TCH1L)
See page 137.
$002B
N Reserved
$0035

Oscillator Status and
$0036  Control Register (OSCSC)
See page 100.

$0037 Reserved

Oscillator Trim Register

(OSCTRIM)

$0038 See page 101.
$0039

N Reserved
$003B

ADC10 Status and Control

$003C Register (ADSCR)

See page 46.

ADC10 Data Register High

$003D (ADRH)

See page 48.

ADC10 Data Register Low

$003E (ADRL)

See page 48.

ADC10 Clock Register

$003F (ADCLK)

See page 48.
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Direct Page Registers

l:l = Unimplemented

Figure 2-2. Control, Status, and Data Registers (Sheet 3 of 5)

lil = Reserved
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Bit 7 6 5 4 3 2 1 Bit 0
CHI1F 0
0 CH1IE MS1A ELS1B ELS1A TOVA CH1MAX
0 0 0 0 0 0 0 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Indeterminate after reset
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Indeterminate after reset
: ECGST
OSCOPT1 | OSCOPTO ICFS1 ICFS0 ECFSH1 ECFS0 ECGON
0 0 1 0 0 0 0 0
TRIM7 TRIM6 TRIM5 TRIM4 TRIM3 TRIM2 TRIM1 TRIMO
1 0 0 0 0 0 0 0
COCO AIEN ADCO ADCH4 ADCH3 ADCH2 ADCH1 ADCHO
0 0 0 1 1 1 1 1
0 0 0 0 0 0 AD9 AD8
R R R R R R R R
0 0 0 0 0 0 0 0
AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
R R R R R R R R
0 0 0 0 0 0 0 0
ADLPC ADIV1 ADIVO ADICLK MODE1 MODEO | ADLSMP | ACLKEN
0 0 0 0 0 0 0 0

U = Unaffected
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Analog-to-Digital Converter (ADC10) Module

charging. If externally available, connect the Vggg pin to the same potential as Vggp at the single point
ground location.

3.7.5 ADC10 Channel Pins (ADn)

The ADC10 has multiple input channels. Empirical data shows that capacitors on the analog inputs

improve performance in the presence of noise or when the source impedance is high. 0.01 uF capacitors
with good high-frequency characteristics are sufficient. These capacitors are not necessary in all cases,
but when used they must be placed as close as possible to the package pins and be referenced to Vgga.

3.8 Registers

These registers control and monitor operation of the ADC10:
e ADC10 status and control register, ADSCR
e ADC10 data registers, ADRH and ADRL
* ADC10 clock register, ADCLK

3.8.1 ADC10 Status and Control Register

This section describes the function of the ADC10 status and control register (ADSCR). Writing ADSCR
aborts the current conversion and initiates a new conversion (if the ADCHI[4:0] bits are equal to a value
other than all 1s).

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wit COCO AIEN ADCO ADCH4 ADCH3 ADCH2 ADCH1 ADCHO
rite:
Reset: 0 0 0 1 1 1 1 1

Figure 3-3. ADC10 Status and Control Register (ADSCR)

COCO — Conversion Complete Bit
COCO is a read-only bit which is set each time a conversion is completed. This bit is cleared whenever
the status and control register is written or whenever the data register (low) is read.
1 = Conversion completed
0 = Conversion not completed

AIEN — ADC10 Interrupt Enable Bit
When this bit is set, an interrupt is generated at the end of a conversion. The interrupt signal is cleared
when the data register is read or the status/control register is written.
1 = ADC10 interrupt enabled
0 = ADC10 interrupt disabled

ADCO — ADC10 Continuous Conversion Bit
When this bit is set, the ADC10 will begin to convert samples continuously (continuous conversion
mode) and update the result registers at the end of each conversion, provided the ADCHI[4:0] bits do
not decode to all 1s. The ADC10 will continue to convert until the MCU enters reset, the MCU enters
stop mode (if ACLKEN is clear), ADCLK is written, or until ADSCR is written again. If stop is entered
(with ACLKEN low), continuous conversions will cease and can be restarted only with a write to
ADSCR. Any write to ADSCR with ADCO set and the ADCH bits not all 1s will abort the current
conversion and begin continuous conversions.

MC68HC908QYA/QTA Family Data Sheet, Rev. 3
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Chapter 6
Computer Operating Properly (COP)

6.1 Introduction

The computer operating properly (COP) module contains a free-running counter that generates a reset if
allowed to overflow. The COP module helps software recover from runaway code. Prevent a COP reset
by clearing the COP counter periodically. The COP module can be disabled through the COPD bit in the

configuration 1 (CONFIG1) register.

6.2 Functional Description

SIM MODULE
BUSCLKX4 —> 12:BIT SIM COUNTER — SIM RESET CIRCUIT
i i
N RESET STATUS REGISTER
@ &5
2 i
=
wn (O]
L <
= % =
o« oo ol
INTERNAL RESET SOURCES | 0 =
O o E
STOP INSTRUCTION ﬁ 8
COPCTL WRITE
COP CLOCK
COP MODULE
6-BIT COP COUNTER
COPEN (FROM SIM) _j> |
COPD (FROM CONFIG1) —d
CLEAR
RESET COP COUNTER
COPCTL WRITE
COP RATE SELECT
(COPRS FROM CONFIG1)

1. See Chapter 13 System Integration Module (SIM) for more details.

Figure 6-1. COP Block Diagram

MC68HC908QYA/QTA Family Data Sheet, Rev. 3

Freescale Semiconductor

61



CPU Registers

7.3.3 Stack Pointer

The stack pointer is a 16-bit register that contains the address of the next location on the stack. During a
reset, the stack pointer is preset to $00FF. The reset stack pointer (RSP) instruction sets the least
significant byte to $FF and does not affect the most significant byte. The stack pointer decrements as data
is pushed onto the stack and increments as data is pulled from the stack.

In the stack pointer 8-bit offset and 16-bit offset addressing modes, the stack pointer can function as an
index register to access data on the stack. The CPU uses the contents of the stack pointer to determine
the conditional address of the operand.

Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Read:
Write:
Reset: 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

Figure 7-4. Stack Pointer (SP)

NOTE
The location of the stack is arbitrary and may be relocated anywhere in
random-access memory (RAM). Moving the SP out of page 0 ($0000 to
$00FF) frees direct address (page 0) space. For correct operation, the
stack pointer must point only to RAM locations.

7.3.4 Program Counter

The program counter is a 16-bit register that contains the address of the next instruction or operand to be
fetched.

Normally, the program counter automatically increments to the next sequential memory location every
time an instruction or operand is fetched. Jump, branch, and interrupt operations load the program
counter with an address other than that of the next sequential location.

During reset, the program counter is loaded with the reset vector address located at $FFFE and $FFFF.
The vector address is the address of the first instruction to be executed after exiting the reset state.

Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Read:
Write:
Reset: Loaded with vector from $FFFE and $FFFF

Figure 7-5. Program Counter (PC)

MC68HC908QYA/QTA Family Data Sheet, Rev. 3
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Central Processor Unit (CPU)

7.7 Instruction Set Summary

Table 7-1 provides a summary of the M68HCO08 instruction set.

Table 7-1. Instruction Set Summary (Sheet 1 of 6)

Effect @ o T m
°
S,?c‘,‘r';e Operation Description on CCR g g S g %
T O o o >
VIH|I|N|Z|C <= o o &
ADC #opr IMM A9 i 2
ADC opr DIR B9 |dd 3
ADC opr EXT C9 |hhil |4
ADC opr,X : IX2 D9 ff |4
ADG gzﬁx Add with Carry A« (A) + (M) + (C) AR RS R A e Es % |3
ADC X IX F9 2
ADC opr,SP SP1 9EE9 |ff 4
ADC opr,SP SP2 9ED9 |eeff | 5
ADD #opr IMM AB |ii 2
ADD opr DIR BB |dd 3
ADD opr EXT CB |hhil | 4
ADD opr,X : IX2 DB |eeff | 4
ADD opr.X Add without Carry A<« (A) + (M) A I e o e o 8 X1 EB |ff 3
ADD X IX FB 2
ADD opr,SP SP1 9EEB | ff 4
ADD opr,SP SP2 9EDB |eeff | 5
AIS #opr Add Immediate Value (Signed) to SP SP « (SP) + (16 « M) —-|={=1={=|=[IMM A7 i 2
AIX #opr Add Immediate Value (Signed) to H:X H:X « (H:X) + (16 « M) | ={=1={=|=[IMM AF i 2
AND #opr IMM A4 i 2
AND opr DIR B4 |dd 3
AND opr EXT C4 |hhil |4
AND opr, X . IX2 D4 |eeff | 4
AND opr.X Logical AND A« (A) & (M) Ol—1—1%|%-]iX] Ea |ff 3
AND ,X IX F4 2
AND opr,SP SP1 9EE4 |ff 4
AND opr,SP SP2 9ED4 [eeff | 5
ASL opr DIR 38 |dd 4
ASLA INH 48 1
ASLX Arithmetic Shift Left INH 58 1
Gl [T T[] 1= -|-
ASL oprX (Same as LSL) [ITTTTTT =0 t I ixq 68 |ff 4
ASL X b7 bo IX 78 3
ASL opr,SP SP1 9E68 | ff 5
ASR opr DIR 37 |dd 4
ASRA —_— INH 47 1
ASRX thmetic Shif Ri S RRRRRRY INH | 57 1
ASR oprX Arithmetic Shift Right ==t &7 i 4
ASR opr, X b7 b0 IX 77 3
ASR opr,SP SP1 9E67 |ff 5
BCC rel Branch if Carry Bit Clear PC« (PC)+2+rel?(C)=0 -|-|1-1-|-|—-|REL 24 |rr 3
DIR (b0)| 11 |(dd 4
DIR (b1)| 13 |dd 4
DIR (b2)| 15 |dd 4
- DIR (b3)| 17 |dd 4
BCLR n, opr Clear Bitnin M Mn « 0 171717~ |~ |DIR (b4)| 19 |dd 4
DIR (b5)| 1B |dd 4
DIR (b6)| 1D |dd 4
DIR (b7)| 1F |dd 4
BCS rel Branch if Carry Bit Set (Same as BLO) PC« (PC)+2+rel?(C)=1 -|-|1-1-|—-|—|REL 25 |rr 3
BEQ rel Branch if Equal PC« (PC)+2+rel?(2) =1 -|-|-|-|-|-|REL 27 |rmr 3
Branch if Greater Than or Equal To _ o2
BGE opr (Signed Operands) PC« (PC)+2+rel?(NDV)=0 REL 90 (rr 3
Branch if Greater Than (Signed
BGT opr e (Sig PC« (PC)+2+rel? @) I (N® V)=0|—|-|-|-|-|-|REL 92 |r |3
BHCC rel Branch if Half Carry Bit Clear PC« (PC)+2+rel? (H) =0 ol el el REL 28 |rr 3
BHCS rel Branch if Half Carry Bit Set PC« (PC)+2+rel? (H)=1 ol el el REL 29 |rr 3
BHI rel Branch if Higher PC« (PC)+2+rel?(C)1(2)=0 ol el el REL 22 |rr 3
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External Interrupt (IRQ)
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Oscillator (OSC) Module

11.8 Registers

The oscillator module contains two registers:
* Oscillator status and control register (OSCSC)
* Oscillator trim register (OSCTRIM)

11.8.1 Oscillator Status and Control Register

The oscillator status and control register (OSCSC) contains the bits for switching between internal and

external clock sources. If the application uses an external crystal, bits in this register are used to select
the crystal oscillator amplifier necessary for the desired crystal. While running off the internal clock source,
the user can use bits in this register to select the internal clock source frequency.

Bit 7 6 5 4 3 2 1 Bit 0
Read: ECGST
Wi OSCOPT1 | OSCOPTO | ICFSt ICFS0 ECFSH1 ECFSO ECGON
fite:
Reset: 0 0 1 0 0 0 0 0

|:| = Unimplemented

Figure 11-4. Oscillator Status and Control Register (OSCSC)

OSCOPT1:0SCOPT0 — OSC Option Bits
These read/write bits allow the user to change the clock source for the MCU. The default reset
condition has the bus clock being derived from the internal oscillator. See 11.3.2.2 Internal to External
Clock Switching for information on changing clock sources.

OSCOPT1 OSCOPTO Oscillator Modes
0 0 Internal oscillator (frequency selected using ICFSx bits)
0 1 External oscillator clock
1 0 External RC
1 1 External crystal (range selected using ECFSx bits)

ICFS1:ICFS0 — Internal Clock Frequency Select Bits
These read/write bits enable the frequency to be increased for applications requiring a faster bus clock
when running off the internal oscillator. The WAIT instruction has no effect on the oscillator logic.
BUSCLKX2 and BUSCLKX4 continue to drive to the SIM module.

ICFS1 ICFS0 Internal Clock Frequency
0 0 4.0 MHz
0 1 8.0 MHz
1 0 12.8 MHz — default reset condition
1 1 Reserved

MC68HC908QYA/QTA Family Data Sheet, Rev. 3
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Chapter 12
Input/Output Ports (PORTS)

12.1 Introduction

The MC68HCO08QY 1A, MC68HC08QY2A and MC68HCO08QY4A have thirteen bidirectional input-output
(I/0) pins and one input only pin. The MC68HC08QT1A, MC68HC08QT2A and MC68HCO08QT4A has five
bidirectional 1/0 pins and one input only pin. All I/O pins are programmable as inputs or outputs.

12.2 Unused Pin Termination

Input pins and I/O port pins that are not used in the application must be terminated. This prevents excess
current caused by floating inputs, and enhances immunity during noise or transient events. Termination
methods include:

1. Configuring unused pins as outputs and driving high or low;
2. Configuring unused pins as inputs and enabling internal pull-ups;
3. Configuring unused pins as inputs and using external pull-up or pull-down resistors.

Never connect unused pins directly to Vpp or Vgg.

Since some general-purpose I/O pins are not available on all packages, these pins must be terminated
as well. Either method 1 or 2 above are appropriate.

12.3 Port A

Port A is an 6-bit special function port that shares its pins with the keyboard interrupt (KBI) module

(see Chapter 9 Keyboard Interrupt Module (KBI), the 2-channel timer interface module (TIM) (see Chapter
14 Timer Interface Module (TIM)), the 10-bit ADC (see Chapter 3 Analog-to-Digital Converter (ADC10)
Module), the external interrupt (IRQ) pin (see Chapter 8 External Interrupt (IRQ)), the reset (RST) pin
enabled using a configuration register (see Chapter 5 Configuration Register (CONFIG)) and the
oscillator pins (see Chapter 11 Oscillator (OSC) Module).

Each port A pin also has a software configurable pullup device if the corresponding port pin is configured
as an input port.

NOTE
PTAZ2 is input only.

When the IRQ function is enabled in the configuration register 2
(CONFIG2), bit 2 of the port A data register (PTA) will always read a logic O.
In this case, the BIH and BIL instructions can be used to read the logic level
on the PTA2 pin. When the IRQ function is disabled, these instructions will
behave as if the PTAZ2 pin is a logic 1. However, reading bit 2 of PTA will
read the actual logic level on the pin.

MC68HC908QYA/QTA Family Data Sheet, Rev. 3
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Port B

12.4.2 Data Direction Register B

Data direction register B (DDRB) determines whether each port B pin is an input or an output. Writing a 1
to a DDRB bit enables the output buffer for the corresponding port B pin; a 0 disables the output buffer.

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wit DDRB7 DDRB6 DDRB5 DDRB4 DDRB3 DDRB2 DDRB1 DDRBO
rite:
Reset: 0 0 0 0 0 0 0 0

Figure 12-6. Data Direction Register B (DDRB)

DDRB[7:0] — Data Direction Register B Bits
These read/write bits control port B data direction. Reset clears DDRB[7:0], configuring all port B pins
as inputs.
1 = Corresponding port B pin configured as output
0 = Corresponding port B pin configured as input

NOTE
Avoid glitches on port B pins by writing to the port B data register before
changing data direction register B bits from 0O to 1. Figure 12-7 shows the

port B I/O logic.
4"\ READDDRB T
PTBPUEX ] [:
WRITE DDRB
2 g DDRBX
3 RESET —» U PULLUP
=
<
3 WRITE PTB
= > PTBx * —> PTBx
&
L
E 3
READ PTB }/]
V AN

Figure 12-7. Port B I/O Circuit

When DDRBx is a 1, reading PTB reads the PTBx data latch. When DDRBXx is a 0, reading PTB reads
the logic level on the PTBx pin. The data latch can always be written, regardless of the state of its data
direction bit.

MC68HC908QYA/QTA Family Data Sheet, Rev. 3
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System Integration Module (SIM)

( FROMRESET )

A

BREAK INTERRUPT?

YES

| BIT SET?

IRQ
INTERRUPT?

NO

TIMER
INTERRUPT?

(AS MANY INTERRUPTS AS EXIST ON CHIP)

YES

\j

YES

A

YES

>l
| i |

Y

STACK CPU REGISTERS
SET I BIT
LOAD PC WITH INTERRUPT VECTOR

FETCH NEXT
INSTRUCTION

SWI
INSTRUCTION?

RTI
INSTRUCTION?

YES

UNSTACK CPU REGISTERS

\i

Y

\i

EXECUTE INSTRUCTION

Figure 13-7. Interrupt Processing
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Functional Description

The value in the TIM channel registers determines the pulse width of the PWM output. The pulse width of
an 8-bit PWM signal is variable in 256 increments. Writing $0080 (128) to the TIM channel registers
produces a duty cycle of 128/256 or 50%.

14.3.4.1 Unbuffered PWM Signal Generation

Any output compare channel can generate unbuffered PWM pulses as described in 14.3.4 Pulse Width
Modulation (PWM). The pulses are unbuffered because changing the pulse width requires writing the new
pulse width value over the old value currently in the TIM channel registers.

An unsynchronized write to the TIM channel registers to change a pulse width value could cause incorrect
operation for up to two PWM periods. For example, writing a new value before the counter reaches the
old value but after the counter reaches the new value prevents any compare during that PWM period.
Also, using a TIM overflow interrupt routine to write a new, smaller pulse width value may cause the
compare to be missed. The TIM may pass the new value before it is written to the timer channel
(TCHxH:TCHAxL).

Use the following methods to synchronize unbuffered changes in the PWM pulse width on channel x:

* When changing to a shorter pulse width, enable channel x output compare interrupts and write the
new value in the output compare interrupt routine. The output compare interrupt occurs at the end
of the current pulse. The interrupt routine has until the end of the PWM period to write the new
value.

* When changing to a longer pulse width, enable TIM overflow interrupts and write the new value in
the TIM overflow interrupt routine. The TIM overflow interrupt occurs at the end of the current PWM
period. Writing a larger value in an output compare interrupt routine (at the end of the current pulse)
could cause two output compares to occur in the same PWM period.

NOTE
In PWM signal generation, do not program the PWM channel to toggle on
output compare. Toggling on output compare prevents reliable 0% duty
cycle generation and removes the ability of the channel to self-correct in the
event of software error or noise. Toggling on output compare also can
cause incorrect PWM signal generation when changing the PWM pulse
width to a new, much larger value.

14.3.4.2 Buffered PWM Signal Generation

Channels 0 and 1 can be linked to form a buffered PWM channel whose output appears on the TCHO pin.
The TIM channel registers of the linked pair alternately control the output.

Setting the MSOB bit in TIM channel 0 status and control register (TSCO) links channel 0 and channel 1.
The TIM channel O registers initially control the pulse width on the TCHO pin. Writing to the TIM channel
1 registers enables the TIM channel 1 registers to synchronously control the pulse width at the beginning
of the next PWM period. At each subsequent overflow, the TIM channel registers (0 or 1) that control the
pulse width are the ones written to last. TSCO controls and monitors the buffered PWM function, and TIM
channel 1 status and control register (TSC1) is unused. While the MSOB bit is set, the channel 1 pin,
TCHA1, is available as a general-purpose /O pin.

NOTE
In buffered PWM signal generation, do not write new pulse width values to
the currently active channel registers. User software should track the
currently active channel to prevent writing a new value to the active

MC68HC908QYA/QTA Family Data Sheet, Rev. 3

Freescale Semiconductor 129



Registers

14.8.4 TIM Channel Status and Control Registers

Each of the TIM channel status and control registers does the following:
* Flags input captures and output compares
* Enables input capture and output compare interrupts
e Selects input capture, output compare, or PWM operation
* Selects high, low, or toggling output on output compare
* Selects rising edge, falling edge, or any edge as the active input capture trigger
* Selects output toggling on TIM overflow
* Selects 0% and 100% PWM duty cycle
* Selects buffered or unbuffered output compare/PWM operation

Bit 7 6 5 4 3 2 1 Bit 0
Read:| CHOF
] CHOIE MS0B MS0A ELSOB ELSOA TOVO CHOMAX
Write: 0
Reset: 0 0 0 0 0 0 0 0

Figure 14-9. TIM Channel 0 Status and Control Register (TSC0)

Bit 7 6 5 4 3 2 1 Bit 0
Read: CH1F 0
CHIIE MS1A ELS1B ELS1A TOV1 CH1MAX
Write: 0
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 14-10. TIM Channel 1 Status and Control Register (TSC1)

CHxF — Channel x Flag Bit
When channel x is an input capture channel, this read/write bit is set when an active edge occurs on
the channel x pin. When channel x is an output compare channel, CHxF is set when the value in the
counter registers matches the value in the TIM channel x registers.

Clear CHxF by reading the TSCx register with CHxF set and then writing a 0 to CHxF. If another
interrupt request occurs before the clearing sequence is complete, then writing 0 to CHxF has no
effect. Therefore, an interrupt request cannot be lost due to inadvertent clearing of CHxF.

Writing a 1 to CHxF has no effect.
1 = Input capture or output compare on channel x
0 = No input capture or output compare on channel x

CHXxIE — Channel x Interrupt Enable Bit
This read/write bit enables TIM interrupt service requests on channel x.
1 = Channel x interrupt requests enabled
0 = Channel x interrupt requests disabled

MSxB — Mode Select Bit B
This read/write bit selects buffered output compare/PWM operation. MSxB exists only in the TSCO.

MC68HC908QYA/QTA Family Data Sheet, Rev. 3
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Electrical Specifications
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Figure 16-9. Typical 5-Volt Run Current
versus Bus Frequency (25¢C)

3
25 1 »
2 = —e— Intemdl OSC (No AID, ESC, SPI)
/ —— Intemd OSC al Modules enabled
< Exterd OSC (No A/D)
3 5 Extemd OSC all Modbies Ergbied
y
05 1
0+ ; ;
0 1 2 3 4 5
BUS FREQUENCY (MHz)

Figure 16-10. Typical 3-Volt Run Current
versus Bus Frequency (25¢C)
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Timer Interface Module Characteristics

16.14 Timer Interface Module Characteristics

Characteristic Symbol Min Max Unit
Timer input capture pulse width(!) try, tro 2 — toye
Timer input capture period trirL Note(® — teye
Timer input clock pulse width(") treLs trew toye + 9 — ns

1. Values are based on characterization results, not tested in production.
2. The minimum period is the number of cycles it takes to execute the interrupt service routine plus 1 tgyc.

A

trirL

Y

tTH — ’<7

INPUT CAPTURE
RISING EDGE

A

trTL >

tr, — -~

INPUT CAPTURE
FALLING EDGE

trirL

tTH —>> - tTL 4’{ -

A

INPUT CAPTURE
BOTH EDGES

troH —=| -«

TCLK

troL—» -

Figure 16-11. Timer Input Timing
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Electrical Specifications

16.15 Memory Characteristics

Characteristic Symbol Min Typ Max Unit

RAM data retention voltage (1) VRDR 1.3 — — \
FLASH program bus clock frequency — 1 — — MHz
FLASH PGM/ERASE supply voltage (Vpp) VpGM/ERASE 2.7 — 5.5 \'%
FLASH read bus clock frequency fread® 0 — 8M Hz
FLASH page erase time

<1 Kcycles tErase 0.9 1 1.1 ms

>1 K cycles 3.6 4 5.5
FLASH mass erase time tMErase 4 — — ms
FLASH PGM/ERASE to HVEN setup time tnvs 10 — — us
FLASH high-voltage hold time tNVH 5 — — us
FLASH high-voltage hold time (mass erase) tNVHL 100 — — us
FLASH program hold time trgs 5 — — us
FLASH program time trrOG 30 — 40 us
FLASH return to read time trev® 1 — — us
FLASH cumulative program hv period tHv(4) — — 4 ms
FLASH endurance®) — 10 k 100 k — Cycles
FLASH data retention time(®) — 15 100 — Years

. Values are based on characterization results, not tested in production.

» wWnN =

170

. fReaq is defined as the frequency range for which the FLASH memory can be read.
. trey is defined as the time it needs before the FLASH can be read after turning off the high voltage charge pump, by clear-

ing HVEN to 0.

. tyy is defined as the cumulative high voltage programming time to the same row before next erase.

tyy must satisfy this condition: tyys + tnve + trgs + (tprog X 32) < tyy maximum.

. Typical endurance was evaluated for this product family. For additional information on how Freescale Semiconductor

defines Typical Endurance, please refer to Engineering Bulletin EB619.

. Typical data retention values are based on intrinsic capability of the technology measured at high temperature and de-rated

to 25¢C using the Arrhenius equation. For additional information on how Freescale Semiconductor defines Typical Data
Retention, please refer to Engineering Bulletin EB618.
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