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Memory

Addr. Register Name Bit7 6 5 4 3 2 1 Bit0
IRQ Status and Control Read: 0 0 0 0 IRQF 0 IMASK MODE
$001D Register (INTSCR) ~ Write: ACK
Seepage 81. Reger: 0 0 0 0 0 0 0 0
Configuration Register2 2| gooiy | magn R R R R | OSCENINI poren
$001E (CONFIG2)")  Write: STOP
Seepage 57. peget: 0 0 0 0 0 0 0 0@

1. One-time writable register after each reset.
2. RSTEN reset to 0 by a power-on reset (POR) only.

) . : Read:
Configuration Register 1 ™™ - copRS | LVISTOP | LVIRSTD | LVIPWRD | LVITRIP | SSREC | STOP | COPD
$001F (CONFIG1)  Write:
Seepage 58. peser: 0 0 0 0 0@ 0 0 0
1. One-time writable register after each reset.
2. LVITRIP reset to 0 by a power-on reset (POR) only.
TIM Status and Control  1ead:|  TOF T0E | TSTOP 0 0 PS? PS1 P30
$0020 Register (TSC) ~ Write: 0 TRST
Seepage 132. peget g 0 1 0 0 0 0 0
TIM Counter Register High  Head:|_ Bit 18 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
$0021 (TCNTH) ~ Write:
Seepage 134. peser 0 0 0 0 0 0 0
TIM Counter Register Low  Read:|  Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
$0022 (TONTL)  Write:
Seepage 134. peget 0 0 0 0 0 0 0 0
TIM Counter Modulo ~ €ad:| - - - - - - -
) : ) Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
$0023 Register High (TMODH) ~ Write:
Seepage 134. pecer 1 1 1 1 1 1 1 1
Read:
TIM Counter Modulo ™1 Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0
$0024 Register Low (TMODL) ~ Write:
Seepage 134. poget 1 1 1 1 1 1 1 1
Read:| CHOF
TIM Channel 0 Status and "™ CHOIE | MSOB MSOA | ELSOB | ELSOA | TOVO | CHOMAX
$0025 Control Register (TSC0) ~ Write: 0
Seepage 135 peser 0 0 0 0 0 0 0
Read:
~ TIMChannel 0 ™| gyt 45 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
$0026 Register High (TCHOH) ~ Write:
Seepage 137. Reget. Indeterminate after reset
Read:
~ TIMChannel 0 "™ Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0
$0027 Register Low (TCHOL) ~ Write:
See page 137. Reset: Indeterminate after reset

I:I = Unimplemented E = Reserved U = Unaffected

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

Freescale Semiconductor

Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:

Read:
Write:
Reset:

Read:
Write:

Reset:

Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:

Direct Page Registers

l:l = Unimplemented

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

lil = Reserved

MC68HC908QYA/QTA Family Data Sheet, Rev. 3

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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FLASH Memory (FLASH)

Algorithm for Programming 1
a Row (32 Bytes) of FLASH Memory SET PGM BIT
2 |READ THE FLASH BLOCK PROTECT REGISTER
3| WRITE ANY DATA TO ANY FLASH ADDRESS
WITHIN THE ROW ADDRESS RANGE DESIRED
4 WAIT FOR A TIME, tyys
S SET HVEN BIT
6 WAIT FOR A TIME, tps
A >
A
! WRITE DATA TO THE FLASH ADDRESS
TO BE PROGRAMMED
Y
8 WAIT FOR A TIME, tprog
COMPLETED Y
9 PROGRAMMING
THIS ROW?
- Y
10 CLEAR PGM BIT
" WAIT FOR A TIME, tyyy
NOTES: 12 CLEAR HVEN BIT
The time between each FLASH address change (step 7 to step 7 loop), +
or the time between the last FLASH address programmed
to clearing PGM bit (step 7 to step 10) 13 WAIT FOR A TIME, tgoy
must not exceed the maximum programming
time, tprog Max. +
This row program algorithm assumes the row/s ( END OF PROGRAMMING )

to be programmed are initially erased.

Figure 2-4. FLASH Programming Flowchart
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Functional Description

ADSCR ADCLK
z[ o o wlal o = <
3, <& 22 2 = ASYNC
5 7 < ACLKEN - CLOCK
2l @@ 2 GENERATOR
(&)
Y YVYY Y ACLK
MCU STOP > ADCK
- - CLOCK |«— |—— BUSCLOCK
ADHWT | CONTROL SEQUENCER DIVIDE
ALTERNATE CLOCK SOURCE
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Figure 3-2. ADC10 Block Diagram

The ADC10 can perform an analog-to-digital conversion on one of the software selectable channels. The
output of the input multiplexer (ADVIN) is converted by a successive approximation algorithm into a 10-bit
digital result. When the conversion is completed, the result is placed in the data registers (ADRH and
ADRL). In 8-bit mode, the result is rounded to 8 bits and placed in ADRL. The conversion complete flag
is then set and an interrupt is generated if the interrupt has been enabled.

3.3.1 Clock Select and Divide Circuit

The clock select and divide circuit selects one of three clock sources and divides it by a configurable value
to generate the input clock to the converter (ADCK). The clock can be selected from one of the following
sources:

* The asynchronous clock source (ACLK) — This clock source is generated from a dedicated clock
source which is enabled when the ADC10 is converting and the clock source is selected by setting
the ACLKEN bit. When the ADLPC bit is clear, this clock operates from 1-2 MHz; when ADLPC is
set it operates at 0.5—1 MHz. This clock is not disabled in STOP and allows conversions in stop
mode for lower noise operation.

e Alternate Clock Source — This clock source is equal to the external oscillator clock or a four times
the bus clock. The alternate clock source is MCU specific, see 3.1 Introduction to determine source
and availability of this clock source option. This clock is selected when ADICLK and ACLKEN are
both low.

* The bus clock — This clock source is equal to the bus frequency. This clock is selected when
ADICLK is high and ACLKEN is low.

Whichever clock is selected, its frequency must fall within the acceptable frequency range for ADCK. If
the available clocks are too slow, the ADC10 will not perform according to specifications. If the available

MC68HC908QYA/QTA Family Data Sheet, Rev. 3
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Auto Wakeup Module (AWU)

COPRS (In Stop Mode) — Auto Wakeup Period Selection Bit, depends on OSCSTOPEN in
CONFIG2 and bus clock source (BUSCLKX2).

1 = Auto wakeup short cycle = 512 x (INTRCOSC or BUSCLKX2)

0 = Auto wakeup long cycle = 16,384 x (INTRCOSC or BUSCLKX2)

SSREC — Short Stop Recovery Bit
SSREC enables the CPU to exit stop mode with a delay of 32 BUSCLKX4 cycles instead of a 4096
BUSCLKX4 cycle delay.
1 = Stop mode recovery after 32 BUSCLKX4 cycles
0 = Stop mode recovery after 4096 BUSCLKX4 cycles

NOTE
LVISTOP, LVIRST, LVIPWRD, LVITRIP, and COPD bits are not used in
conjuction with the auto wakeup feature. To see a description of these bits,
see Chapter 5 Configuration Register (CONFIG)

MC68HC908QYA/QTA Family Data Sheet, Rev. 3

56 Freescale Semiconductor



Chapter 5
Configuration Register (CONFIG)

5.1 Introduction

This section describes the configuration registers (CONFIG1 and CONFIG2). The configuration registers
enable or disable the following options:

e Stop mode recovery time (32 x BUSCLKX4 cycles or 4096 x BUSCLKX4 cycles)

e STOP instruction

e Computer operating properly module (COP)

e COP reset period (COPRS): 8176 x BUSCLKX4 or 262,128 x BUSCLKX4

* Low-voltage inhibit (LVI) enable and trip voltage selection

e Auto wakeup timeout period

* Allow clock source to remain enabled in STOP

e Enable IRQ pin

« Disable IRQ pin pullup device

e Enable RST pin

5.2 Functional Description

The configuration registers are used in the initialization of various options. The configuration registers can
be written once after each reset. Most of the configuration register bits are cleared during reset. Since the
various options affect the operation of the microcontroller unit (MCU) it is recommended that this register
be written immediately after reset. The configuration registers are located at $001E and $001F, and may
be read at anytime.

NOTE
The CONFIG registers are one-time writable by the user after each reset.
Upon a reset, the CONFIG registers default to predetermined settings as
shown in Figure 5-1 and Figure 5-2.

Bit 7 6 5 4 3 2 1 Bit 0
Read:
] IRQPUD IRQEN R R R R OSCENINSTOP | RSTEN
Write:
Reset: 0 0 0 0 0 0 0 U
POR: 0 0 0 0 0 0 0

|I‘ = Reserved U = Unaffected

Figure 5-1. Configuration Register 2 (CONFIG2)

MC68HC908QYA/QTA Family Data Sheet, Rev. 3
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Oscillator (OSC) Module

copy the trim value from $FFCO or $FFC1 into OSCTRIM if needed. The factory trim value provides the
accuracy required for communication using forced monitor mode. Some production programmers erase
the factory trim values, so confirm with your programmer vendor that the trim values at $FFC0 and $FFC1
are preserved, or are re-trimmed. Trimming the device in the user application board will provide the most
accurate trim value.

11.3.2.2 Internal to External Clock Switching

When external clock source (external OSC, RC, or XTAL) is desired, the user must perform the following
steps:

1. For external crystal circuits only, configure OSCOPT[1:0] to external crystal. To help precharge an
external crystal oscillator, momentarily configure OSC2 as an output and drive it high for several
cycles. This can help the crystal circuit start more robustly.

2. Configure OSCOPT[1:0] and ECFS[1:0] according to 11.8.1 Oscillator Status and Control Register.
The oscillator module control logic will then enable OSC1 as an external clock input and, if the
external crystal option is selected, OSC2 will also be enabled as the clock output. If RC oscillator
option is selected, enabling the OSC2 output may change the bus frequency.

3. Create a software delay to provide the stabilization time required for the selected clock source
(crystal, resonator, RC). A good rule of thumb for crystal oscillators is to wait 4096 cycles of the
crystal frequency; i.e., for a 4-MHz crystal, wait approximately 1 ms.

4. After the stabilization delay has elapsed, set ECGON.

After ECGON set is detected, the OSC module checks for oscillator activity by waiting two external clock
rising edges. The OSC module then switches to the external clock. Logic provides a coherent transition.
The OSC module first sets ECGST and then stops the internal oscillator.

11.3.2.3 External to Internal Clock Switching

After following the procedures to switch to an external clock source, it is possible to go back to the internal
source. By clearing the OSCOPT([1:0] bits and clearing the ECGON bit, the external circuit will be
disengaged. The bus clock will be derived from the selected internal clock source based on the ICFS[1:0]
bits.

11.3.3 External Oscillator

The external oscillator option is designed for use when a clock signal is available in the application to
provide a clock source to the MCU. The OSC1 pin is enabled as an input by the oscillator module. The
clock signal is used directly to create BUSCLKX4 and also divided by two to create BUSCLKX2.

In this configuration, the OSC2 pin cannot output BUSCLKX4. The OSC2EN bit will be forced clear to
enable alternative functions on the pin.

11.3.4 XTAL Oscillator

The XTAL oscillator circuit is designed for use with an external crystal or ceramic resonator to provide an
accurate clock source. In this configuration, the OSC2 pin is dedicated to the external crystal circuit. The
OSC2EN bit has no effect when this clock mode is selected.

In its typical configuration, the XTAL oscillator is connected in a Pierce oscillator configuration, as shown
in Figure 11-2. This figure shows only the logical representation of the internal components and may not
represent actual circuitry.

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

2™\ READDDRA T
PTAPUEX —{ [:
WRITE DDRA
2 g DDRAX
o RESET —» |:j| PULLUP
=
<<
S WRITE PTA
<z( > PTAX * —» PTAX
o
L
'é 3
READ PTA /Q/I
A AN

Figure 12-3. Port A I/O Circuit

NOTE
Figure 12-3 does not apply to PTA2

When DDRAX is a 1, reading PTA reads the PTAx data latch. When DDRAXx is a 0, reading PTA reads
the logic level on the PTAXx pin. The data latch can always be written, regardless of the state of its data
direction bit.

12.3.3 Port A Input Pullup Enable Register

The port A input pullup enable register (PTAPUE) contains a software configurable pullup device for each
of the port A pins. Each bit is individually configurable and requires the corresponding data direction
register, DDRAX, to be configured as input. Each pullup device is automatically and dynamically disabled
when its corresponding DDRAX bit is configured as output.

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wit OSC2EN PTAPUE5 | PTAPUE4 | PTAPUE3 | PTAPUE2 | PTAPUE1 | PTAPUEO
rite:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 12-4. Port A Input Pullup Enable Register (PTAPUE)

OSC2EN — Enable PTA4 on OSC2 Pin
This read/write bit configures the OSC2 pin function when internal oscillator or RC oscillator option is
selected. This bit has no effect for the XTAL or external oscillator options.
1 = OSC2 pin outputs the internal or RC oscillator clock (BUSCLKX4)
0 = OSC2 pin configured for PTA4 I/O, having all the interrupt and pullup functions

PTAPUE[5:0] — Port A Input Pullup Enable Bits
These read/write bits are software programmable to enable pullup devices on port A pins.
1 = Corresponding port A pin configured to have internal pullup if its DDRA bit is set to 0
0 = Pullup device is disconnected on the corresponding port A pin regardless of the state of its
DDRA bit

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

13.4.2 Active Resets from Internal Sources

The RST pin is initially setup as a general-purpose input after a POR. Setting the RSTEN bit in the
CONFIG2 register enables the pin for the reset function. This section assumes the RSTEN bit is set when
describing activity on the RST pin.

NOTE
For POR and LVI resets, the SIM cycles through 4096 BUSCLKX4 cycles.
The internal reset signal then follows the sequence from the falling edge of
RST shown in Figure 13-4.

The CORP reset is asynchronous to the bus clock.

The active reset feature allows the part to issue a reset to peripherals and other chips within a system
built around the MCU.

All internal reset sources actively pull the RST pin low for 32 BUSCLKX4 cycles to allow resetting of
external peripherals. The internal reset signal IRST continues to be asserted for an additional 32 cycles
(see Figure 13-4). An internal reset can be caused by an illegal address, illegal opcode, COP time out,
LVI, or POR (see Figure 13-5).

IRST |
RST RST PULLEDLOWBY MCU |

(«——32CYCLES —»«——32CYCLES —»f

o [ | [ [ L]

) ) )

AR T vecromme )

Figure 13-4. Internal Reset Timing

ILLEGAL ADDRESS RST
ILLEGAL OPCODE RST —
COPRST INTERNAL RESET
POR
LviI

Figure 13-5. Sources of Internal Reset

Table 13-2. Reset Recovery Timing

Reset Recovery Type Actual Number of Cycles
POR/LVI 4163 (4096 + 64 + 3)
All others 67 (64 + 3)

MC68HC908QYA/QTA Family Data Sheet, Rev. 3
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Low-Power Modes

In wait mode, the CPU clocks are inactive. Refer to the wait mode subsection of each module to see if the
module is active or inactive in wait mode. Some modules can be programmed to be active in wait mode.

Wait mode can also be exited by a reset (or break in emulation mode). A break interrupt during wait mode
sets the SIM break stop/wait bit, SBSW, in the break status register (BSR). If the COP disable bit, COPD,
in the configuration register is 0, then the computer operating properly module (COP) is enabled and
remains active in wait mode.

Figure 13-15 and Figure 13-16 show the timing for wait recovery.

ADDRESS BUS $6E0B \ secoc ) soorF ) soore ) soorD ) soorc )
DATABUS $A6 ) $A6 | $A6 | ot | soB ) seE | X '
EXITSTOPWAIT |

NOTE: EXITSTOPWAIT = RST pin OR CPU interrupt

Figure 13-15. Wait Recovery from Interrupt

32 32
CYCLES CYCLES

ADDRESS BUS $6E0B XX)O(X: W 3 } XXX)()(XXXX)(X RSTVCTH { RSTVCTL )
,
oumasus wao)_wio ) v )] } I . .
BER

1. RST is only available if the RSTEN bit in the CONFIG1 reglster is set.
Figure 13-16. Wait Recovery from Internal Reset

13.7.2 Stop Mode

In stop mode, the SIM counter is reset and the system clocks are disabled. An interrupt request from a
module can cause an exit from stop mode. Stacking for interrupts begins after the selected stop recovery
time has elapsed. Reset or break also causes an exit from stop mode.

The SIM disables the oscillator signals (BUSCLKX2 and BUSCLKX4) in stop mode, stopping the CPU
and peripherals. If OSCENINSTOP is set, BUSCLKX2 will remain running in STOP and can be used to
run the AWU. Stop recovery time is selectable using the SSREC bit in the configuration register 1
(CONFIG1). If SSREC is set, stop recovery is reduced from the normal delay of 4096 BUSCLKX4 cycles
down to 32. This is ideal for the internal oscillator, RC oscillator, and external oscillator options which do
not require long start-up times from stop mode.

NOTE
External crystal applications should use the full stop recovery time by
clearing the SSREC bit.

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

15.2.2.1 Break Status and Control Register
The break status and control register (BRKSCR) contains break module enable and status bits.

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0
] BRKE BRKA
Write:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 15-3. Break Status and Control Register (BRKSCR)

BRKE — Break Enable Bit
This read/write bit enables breaks on break address register matches. Clear BRKE by writing a 0 to
bit 7. Reset clears the BRKE bit.
1 = Breaks enabled on 16-bit address match
0 = Breaks disabled

BRKA — Break Active Bit
This read/write status and control bit is set when a break address match occurs. Writing a 1 to BRKA
generates a break interrupt. Clear BRKA by writing a 0 to it before exiting the break routine. Reset
clears the BRKA bit.
1 = Break address match
0 = No break address match

15.2.2.2 Break Address Registers

The break address registers (BRKH and BRKL) contain the high and low bytes of the desired breakpoint
address. Reset clears the break address registers.

Bit 7 6 5 4 3 2 1 Bit 0
Read:
) Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Write:
Reset: 0 0 0 0 0 0 0 0
Figure 15-4. Break Address Register High (BRKH)
Bit 7 6 5 4 3 2 1 Bit 0
Read: ) ) ) ) ) ) ) )
) Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Write:
Reset: 0 0 0 0 0 0 0 0

Figure 15-5. Break Address Register Low (BRKL)

MC68HC908QYA/QTA Family Data Sheet, Rev. 3
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Development Support

VDD VDD
*
10kQ I
Vbp
RST (PTA3) T 0.1 uF
9.8304 MHz CLOCK
MAX232 Voo f@—z 0SC1 (PTAS) =
TST
[ s ci- %5 ~ 1yF
4l ) = PTA1
irm + Vit v IRQ (PTA2)
1uF 6 DD
V-
5| co- 9.1V
C2 1 uF *
= 10kQ 10kQ
DB9 —— 74HC125 | —_ PTA4 W
2 7 0 6 5 L
°<} 74HC125 PTAO -
3 8 DQ ° 2 3 4
- V.
1 1
_5 |
L =
- * Value not critical
Figure 15-10. Monitor Mode Circuit (External Clock, with High Voltage)
Voo
N.C.—RST
RST (PTA3) Vop
0.1 uF
MAX232 Vop T
1 16 T B
- 9.8304 MHz CLOCK
+ Cl+ J_+ f@—z 0SC1 (PTAS)
1 uF 1 uF
/D. Ci- g ~ 14F -
+
= 10kQ* PTA1—— N.C.
4| C2+ vy [2 _
F _,_+_ Voo IRQ (PTA2)
Ty V|8 PTA4—— N.C.
[ C2- N
HE = 10kQ
DB9 . 74HC125
2 7 0 - 6 |5
74HC125 PTAQ
5 1 -
L

* Value not critical

Figure 15-11. Monitor Mode Circuit (External Clock, No High Voltage)
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Monitor Module (MON)

Voo
N.C. —| RST (PTA3) v
DD
I 0.1 uF

MAX232 Vop N.C. —— OSC1 (PTA5)

o ]
e

74HC125

1
S " uF e PTA1 N.C
T4 i q L1 RQ (PTA2) c.
+
. = 10kQ*
I Cos 2 PTA4— NC.
+ VDD
1uF Ve 6 —-
5| co_
I\_ c2 o
- 10kQ
7 e
8

10 6 |5
O<} 74HC125 PTAO Vss
e >

]
__|_ | * Value not critical

Figure 15-12. Monitor Mode Circuit (Internal Clock, No High Voltage)

The monitor code has been updated from previous versions of the monitor code to allow enabling the
internal oscillator to generate the internal clock. This addition, which is enabled when IRQ is held low out
of reset, is intended to support serial communication/programming at 9600 baud in monitor mode by using
the internal oscillator, and the internal oscillator user trim value OSCTRIM (FLASH location $FFCO, if
programmed) to generate the desired internal frequency (3.2 MHz). Since this feature is enabled only
when IRQ is held low out of reset, it cannot be used when the reset vector is programmed (i.e., the value
is not $FFFF) because entry into monitor mode in this case requires V1gt on IRQ. The IRQ pin must
remain low during this monitor session in order to maintain communication.

Table 15-1 shows the pin conditions for entering monitor mode. As specified in the table, monitor mode
may be entered after a power-on reset (POR) and will allow communication at 9600 baud provided one
of the following sets of conditions is met:
e If $FFFE and $FFFF do not contain $FF (programmed state):
— The external clock is 9.8304 MHz
— IRQ = Vrgr
e |f $FFFE and $FFFF contain $FF (erased state):
— The external clock is 9.8304 MHz
— IRQ = Vpp (this can be implemented through the internal IRQ pullup)

* If $FFFE and $FFFF contain $FF (erased state):
— IRQ = Vgg (internal oscillator is selected, no external clock required)

The rising edge of the internal RST signal latches the monitor mode. Once monitor mode is latched, the
values on PTA1 and PTA4 pins can be changed.

Once out of reset, the MCU waits for the host to send eight security bytes (see 15.3.2 Security). After the
security bytes, the MCU sends a break signal (10 consecutive 0s) to the host, indicating that it is ready to
receive a command.
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Ordering Information and Mechanical Specifications
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Ordering Information and Mechanical Specifications
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A.2.2 Enhanced Oscillator Module (OSC)

The QYXA contains a much enhanced oscillator module that allows more options than the QYx Classic.

* The ICFS bits in the Oscillator Status and Control Register (OSCSC) allow the Internal Oscillator
to be configured for 1-, 2-, or 3.2-MHz operation. Also, the ECFS bits in the same register allow a
low, medium, or high crystal frequency range to be selected for the source of the system clock.
With this option you can choose to use a 32-kHz (low range) or a 16-MHz (high range) crystal.

* Another improvement to the Oscillator Module design is that you can switch between internal
oscillator and external oscillator options at any time. For example, if you wanted the low power
advantage of running from a 32-kHz crystal but still needed some processing power to perform
math calculations you could switch back and forth between internal and external clock. The same
is true for switching between 1-, 2-, and 3.2-MHz internal oscillator options.

A.2.2.1 Registers Affected

Bit 7 6 5 4 3 2 1 Bit 0
Read: ECGST
Wit OSCOPT1 | OSCOPTO | ICFSt ICFSO ECFS1 ECFS0 ECGON
rite:
Reset: 0 0 1 0 0 0 0 0

|:| = Unimplemented

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

The OSCOPT bits are no longer in the CONFIG2 register and now reside in the OSCSC register. Also,
the ICFSx and ECFSx bits now reside in this register.

The IFS bits are used to select different Internal Oscillator speeds.

The ECFS bits are used to select the range of crystal that should be used to provide the reference clock.
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A.2.3 Improved Auto Wakeup Module (AWU)

The QYXxA contains an AWU that has improved accuracy across voltage and temperature for typical
testing.

e A new feature provides ability to run the AWU from an alternate source (internal oscillator or
external crystal). This is an advantage for an application that needs more accurate AWU operation.

* Onthe QYXA AWU approximate time out will be 16 ms for short time out and 512 ms for long time
out when running from the internal 32-kHz RC source.

* Finally, at lower voltages typical measurements have shown lower power consumption by the
QYxA AWU.

A.2.3.1 Registers Affected

Bit 7 6 5 4 3 2 1 Bit 0
Read:
. IRQPUD IRQEN R R R R OSCENINSTOP | RSTEN
Write:
Reset: 0 0 0 0 0 0 0 U
POR: 0 0 0 0 0 0 0

Iil = Reserved U = Unaffected

Figure A-5. Configuration Register 2 (CONFIG2)

Setting the OSCENINSTOP bit forces the AWU to use BUSCLKX2 as the source to this timeout.

A.2.4 New Power-on Reset Module (POR)

The QYxA POR re-arm voltage will have a minimum specification of 0.7 V while the QYx Classic POR
re-arm was 0.1 V. The higher POR re-arm voltage provides added protection against brown out
conditions.
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