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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
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Derivative Differences and Document References

Derivative Differences

Table 0-1 shows the availability of peripheral modules on the various derivatives. For details about the
compatibility within the MC9S12D-Family refer also to engineering bulletin EB386.

Table 0-1 Derivative Differences

Generic device | MC9S12DJ64 MC9S12D64 MC9S12A64 MC9S12D32 MC9S12A32
CANO 1 1 0 1 0
J1850/BDLC 1 0 0 0 0
Packages 112LQFP, 80QFP | 112LQFP, 80QFP | 112LQFP, 80QFP 80QFP 80QFP
Mask Set L86D L86D L86D L86D L86D
Temp Options M, V, C M,V, C C M,V, C C
Package Codes PV, FU PV, FU PV, FU FU FU

Note

An errata exists
contact Sales
office

An errata exists
contact Sales
office

An errata exists
contact Sales
office

An errata exists
contact Sales
office

An errata exists
contact Sales
office

MC9S12 DJ64 C FU

Temperature Options

C=-40°Cto 85°C
V =-40°C to 105°C
M =-40°C to 125°C

Package Options
FU=  80QFP
PV = 112LQFP

Ly Package Option

p» Device Title

Temperature Option

» Controller Family

Figure 0-1 Order Partnumber Example

The following items should be considered when using a derivative.
* Reqisters

— Do not write or read CANO registers (after reset: address range $0140 - $017F), if using a
derivative without CANO (se&able 0-1).

— Do not write or read BDLC registers (after reset: address range $00E8 - $00EF), if using a
derivative without BDLC (se&able 0-1).

* Interrupts

— Fill the four CANO interrupt vectors ($FFBO - $FFB7) according to your coding policies for
unused interrupts, if using a derivative without CANO (Bakle 0-1).

— Fill the BDLC interrupt vector ($FFC2, $FFC3) according to your coding policies for unused
interrupts, if using a derivative without BDLC (sEable 0-1).

@ MOTOROLA 15
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Table 0-2 Document References

User Guide Vgrr{c,l Document Order Number
HCS12 CPU Reference Manual | V02 S12CPUV2/D
HCS12 Module Mapping Control (MMC) Block Guide | V04 S12MMCV4/D
HCS12 Multiplexed External Bus Interface (MEBI) Block Guide| V03 S12MEBIV3/D
HCS12 Interrupt (INT) Block Guide | V01 S12INTV1/D
HCS12 Background Debug (BDM) Block Guide | V04 S12BDMV4/D
HCS12 Breakpoint (BKP) Block Guide | V01 S12BKPV1/D
Clock and Reset Generator (CRG) Block User Guide | V04 S12CRGV4/D
Oscillator (OSC) Block User Guide | V02 S120SCV2/D
Enhanced Capture Timer 16 Bit 8 Channel (ECT_16B8C) Block User Guide| V01 S12ECT16B8CV1/D
Analog to Digital Converter 10 Bit 8 Channel (ATD_10B8C) Block User Guide | V02 S12ATD10B8CV2/D
Inter IC Bus (IIC) Block User Guide | V02 S121ICVv2/D
Asynchronous Serial Interface (SCI) Block User Guide | V02 S12SCIV2/D
Serial Peripheral Interface (SPI) Block User Guide | V02 S12SPIV2/D
Pulse Width Modulator 8 Bit 8 Channel (PWM_8B8C) Block User Guide | V01 S12PWM8B8CV1/D
64K Byte Flash (FTS64K) Block User Guide | V01 S12FTS64KV1/D
1K Byte EEPROM (EETS1K) Block User Guide | V01 S12EETS1KV1/D
Byte Level Data Link Controller -J1850 (BDLC) Block User Guide | V01 S12BDLCV1/D
Freescale Scalable CAN (MSCAN) Block User Guide V02 S12MSCANV2/D
Voltage Regulator (VREG) Block User Guide | V01 S12VREGV1/D
Port Integration Module (PIM_9DJ64) Block User Guide | V01 S12PIM9DJ64V1/D

@ MOTOROLA 17
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20

— 4K byte RAM

Two 8-channel Analog-to-Digital Converters

— 10-bit resolution

— External conversion trigger capability

1M bit per second, CAN 2.0 A, B software compatible module
— Five receive and three transmit buffers

Flexible identifier filter programmable as 2 x 32 bit, 4 x 16 bit or 8 x 8 bit

Four separate interrupt channels for Rx, Tx, error and wake-up
— Low-pass filter wake-up function

— Loop-back for self test operation

Enhanced Capture Timer

— 16-bit main counter with 7-bit prescaler

— 8 programmable input capture or output compare channels

— Four 8-bit or two 16-bit pulse accumulators

8 PWM channels

— Programmable period and duty cycle

— 8-bit 8-channel or 16-bit 4-channel

— Separate control for each pulse width and duty cycle

— Center-aligned or left-aligned outputs

— Programmable clock select logic with a wide range of frequencies
— Fast emergency shutdown input

— Usable as interrupt inputs

Serial interfaces

— Two asynchronous Serial Communications Interfaces (SCI)

— Synchronous Serial Peripheral Interface (SPI)

Byte Data Link Controller (BDLC)

— SAE J1850 Class B Data Communications Network Interface Compatible and ISO Compatible
for Low-Speed (<125 Kbps) Serial Data Communications in Automotive Applications

Inter-IC Bus (IIC)

— Compatible with 12C Bus standard

— Multi-master operation

— Software programmable for one of 256 different serial clock frequencies
112-Pin LQFP or 80 QFP package

@ MOTOROLA



MC9S12DJ64 Device User Guide — V01.20

Figure 1-1 MC9S12DJ64 Block Diagram
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$00DO - $00D7

Address Name

$00D5 SCI1SR2
$00D6 SCI1DRH
$00D7 SCI1DRL

$00D8 - $00DF

Address Name
$00D8 SPIOCR1
$00D9 SPIOCR2
$00DA SPIOBR
$00DB SPIOSR
$00DC Reserved
$00DD SPIODR
$00ODE Reserved
$OODF Reserved

$00EO - $00E7

Address Name
$00EO IBAD
$00E1 IBFD
$00E2 IBCR
$00E3 IBSR
$00E4 IBDR
$00ES5 Reserved
$OOE6 Reserved
$00E7 Reserved

Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

SCI1 (Asynchronous Serial Interface)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 BRK13 | TXDIR [
R8 T8 0 0 0 0 0 0
R7 R6 R5 R4 R3 R2 R1 RO
T7 T6 T5 T4 T3 T2 T1 TO

SPIO (Serial Peripheral Interface)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

SPIE SPE | SPTIE | MSTR | CPOL | CPHA | SSOE | LSBFE
0 0 0 __MODFEN|BIDIROE —2— SPiswal| sPco
0 0

SPPR2 | SPPR1 | SPPRO SPR2 | SPR1 | SPRO

SPIF 0 SPTEF | MODF 0 0 0 0
0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 Bit0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

[IC (Inter IC Bus)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

ADR7 | ADR6 | ADR5 | ADR4 | ADR3 | ADR2 | ADR1 0

IBC7 IBC6 IBC5 IBC4 IBC3 IBC2 IBC1 IBCO

IBEN IBIE | MS/SL | TX/RX | TXAK 0 0 IBSWAI

RSTA

TCF IAAS IBB BAL 0 SRW BIE RXAK
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

@ MOTOROLA
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Table 1-3 Detailed MSCAN Foreground Receive and Transmit Buffer Layout

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Extended ID Read:
s0172 CANOTIDR2  Wite: 1D14 ID13 ID12 D11 ID10 1D9 D8 ID7
Standard ID Read:
Write:
Extended ID Read:
s0173 CANOTIDR3  Wite: D6 ID5 D4 D3 D2 ID1 DO RTR
Standard ID Read:
Write:
$0174- CANOTDSRO - Read:
$017B CANOTDSR7 Write: DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
$017C  CANOTDLR \Ff\fr Z(ejf DLC3 DLC2 DLC1 DLCO
$017D CANOTTBPR \Ij\lergceji PRIO7 PRIOG6 PRIO5 PRIO4 PRIO3 PRIO2 PRIO1 PRIOO
$017E CANOTTSRH \Ijvericeii TSR15 TSR14 TSR13 TSR12 TSR11 TSR10 TSR9 TSR8
$017F CANOTTSRL Regd: TSR7 TSR6 TSR5 TSR4 TSR3 TSR2 TSR1 TSRO
Write:
$0180 - $023F Reserved
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0180 - Reserved Read: 0 0 0 0 0 0 0 0
$023F Write:
$0240 - $027F PIM (Port Integration Module)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0240 PTT \F/%Ver i: PTT7 PTT6 PTT5 PTT4 PTT3 PTT2 PTT1 PTTO
$0241 PTIT Re._';ld: PTIT7 PTIT6 PTIT5 PTIT4 PTIT3 PTIT2 PTIT1 PTITO
Write:
$0242 DDRT \F;Ver;:i DDRT7 | DDRT7 | DDRT5 | DDRT4 | DDRT3 | DDRT2 | DDRT1 | DDRTO
$0243 RDRT \F;Ver;:i RDRT7 | RDRT6 | RDRT5 | RDRT4 | RDRT3 | RDRT2 | RDRT1 | RDRTO
$0244 PERT \F;Ver;:i PERT7 PERT6 PERTS PERT4 PERT3 PERT2 PERT1 PERTO
$0245 PPST \F;Veri:i PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPSTO
$0246 Reserved Regd: 0 0 0 0 0 0 0 0
Write:
$0247 Reserved Re?d: 0 0 0 0 0 0 0 0
Write:
Read:
$0248 PTS Write: PTS7 PTS6 PTS5 PTS4 PTS3 PTS2 PTS1 PTSO
$0249 PTIS \Flivericeii PTIS7 PTIS6 PTIS5 PTIS4 PTIS3 PTIS2 PTIS1 PTISO
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Section 2 Signal Description

This section describes signals that connect off-chip. It includes a pinout diagram, a table of signal
properties, and detailed discussion of signals. It is built from the signal description sections of the Block
Guides of the individual IP blocks on the device.

2.1 Device Pinout

The MC9S12DJ64 is available in a 112-pin low profile quad flat pack (LQFP) and in a 80-pin quad flat
pack (QFP). The MC9S12D32 is only available in a 80-pin quad flat pack (QFP). Most pins perform two
or more functions, as described in the Signal Descriptiigare 2-1 andFigure 2-2 show the pin
assignments.

@ MOTOROLA 51
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EXTAL

MCU

XTAL

I
Cpc 1

]

o=

VSSPLL

* Due to the nature of a translated ground Colpitts oscillator a
DC voltage bias is applied to the crystal

Please contact the crystal manufacturer for crystal DC
bias conditions and recommended capacitor value Cp.

Crystal or

—T— ceramic resonator

Figure 2-4 Colpitts Oscillator Connections (PE7=1)

EXTAL ~ I I
Cs
McU Ry [ Crystalor
* —— ceramic resonator
R
XTAL o i i

VSSPLL

* Rs can be zero (shorted) when used with higher frequency crystals.
Refer to manufacturer's data.

Figure 2-5 Pierce Oscillator Connections (PE7=0)

EXTAL ~¢—— CMOS-COMPATIBLE

MCU

XTAL {

EXTERNAL OSCILLATOR
(VoppLi-Level)

not connected

Figure 2-6 External Clock Connections (PE7=0)
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2.3.46 PP3/KWP3/PWM3 — Port P I/O Pin 3

PP3is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode. It can be configured as Pulse Width Modulator (PWM) channel 3 output.

2.3.47 PP2/KWP2/PWM2 — Port P I/O Pin 2

PP2 is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode. It can be configured as Pulse Width Modulator (PWM) channel 2 output.

2.3.48 PP1/KWP1/PWM1 — Port P I/O Pin 1

PP1 is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode. It can be configured as Pulse Width Modulator (PWM) channel 1 output.

2.3.49 PPO/KWPO/PWMO — Port P I/O Pin 0

PPO is a general purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit STOP or WAIT mode. It can be configured as Pulse Width Modulator (PWM) channel O output.

2.3.50 PS7/SS0— Port S 1/0O Pin7

PS6 is a general purpose input or output pin. It can be configured as the slave s&l8atfitime Serial
Peripheral Interface 0 (SPI0).

2.3.51 PS6/SCKO — Port S 1/0 Pin 6

PS6 is a general purpose input or output pin. It can be configured as the serial clock pin SCK of the Serial
Peripheral Interface 0 (SPI0).

2.3.52 PS5/ MOSIO — Port S I/0O Pin 5

PS5 is a general purpose input or output pin. It can be configured as master output (during master mode)
or slave input pin (during slave mode) MOSI of the Serial Peripheral Interface 0 (SPI0).

2.3.53 PS4/ MISOO0 — Port S I/O Pin 4

PS4 is a general purpose input or output pin. It can be configured as master input (during master mode) or
slave output pin (during slave mode) MOSI of the Serial Peripheral Interface 0 (SPI0).

2.3.54 PS3/TXD1 — Port S 1/0 Pin 3

PS3 is a general purpose input or output pin. It can be configured as the transmit pin TXD of Serial
Communication Interface 1 (SCI1).

@ MOTOROLA 63
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NOTE: Fordevices assembled in 80-pin QFP packages all non-bonded out pins should be
configured as outputs after reset in order to avoid current drawn from floating
inputs. Refer td’able 2-1 for affected pins.
5.3.2 Memory

Refer toTable 1-1 for locations of the memories depending on the operating mode after reset.

The RAM array is not automatically initialized out of reset.
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Section 6 HCS12 Core Block Description

6.1 CPU12 Block Description

Consult the CPU12 Reference Manual for information on the CPU.
6.1.1 Device-specific information

When the CPU12 Reference Manual refersyidesthis is equivalent tBus Clock periods
So1 cycleis equivalent td Bus Clock period

6.2 HCS12 Module Mapping Control (MMC) Block Description

Consult the MMC Block Guide for information on the HCS12 Module Mapping Control module.
6.2.1 Device-specific information

« |INITEE
— Reset state: $01

— Bits EE11-EE15 are "Write once in Normal and Emulation modes and write anytime in Special
modes".

« PPAGE

— Reset state: $00

— Register is "Write anytime in all modes"
« MEMSIZO

— Reset state: $11
« MEMSIZ1

— Reset state: $80

6.3 HCS12 Multiplexed External Bus Interface (MEBI) Block
Description

Consult the MEBI Block Guide for information on HCS12 Multiplexed External Bus Interface module.
6.3.1 Device-specific information

« PUCR
— Reset state: $90
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Table 22-1 Suggested External Component Values

Component Purpose Type Value
C1l VDDL1 filter cap ceramic X7R 100 .. 220nF
Cc2 VDD2 filter cap ceramic X7R 100 .. 220nF
C3 VDDA filter cap ceramic X7R 100nF
C4 VDDR filter cap X7R/tantalum >=100nF
C5 VDDPLL filter cap ceramic X7R 100nF
C6 VDDX filter cap X7R/tantalum >=100nF
C7 OSC load cap
Cc8 OSC load cap
C9/Cg PLL loop filter cap
See PLL specification chapter
C10/Cp PLL loop filter cap
C11/Cpe DC cutoff cap Colpitts mode only, if recommended by
quartz manufacturer
R1 PLL loop filter res See PLL specification chapter
R2/Rg PLL loop filter res
Pierce mode only
R3/Rg PLL loop filter res
Q1 Quartz

The PCB must be carefully laid out to ensure proper operation of the voltage regulator as well as of the
MCU itself. The following rules must be observed:

@ MOTOROLA

Every supply pair must be decoupled by a ceramic capacitor connected as near as possible to the
corresponding pins(C1 - C6).

Central point of the ground star should be the VSSR pin.
Use low ohmic low inductance connections between VSS1, VSS2 and VSSR.
VSSPLL must be directly connected to VSSR.

Keep traces of VSSPLL, EXTAL and XTAL as short as possible and occupied board area for C7,
C8, C11 and Q1 as small as possible.

Do not place other signals or supplies underneath area occupied by C7, C8, C10 and Q1 and the
connection area to the MCU.

Central power input should be fed in at the VDDA/VSSA pins.
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Figure 22-2 Recommended PCB Layout for 80QFP Colpitts Oscillator
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Appendix A Electrical Characteristics

A.1 General

This introduction is intended to give an overview on several common topics like power supply, current
injection etc.

A.1.1 Parameter Classification

The electrical parameters shown in this supplement are guaranteed by various methods. To give the
customer a better understanding the following classification is used and the parameters are tagged
accordingly in the tables where appropriate.

NOTE: This classification is shown in the column labeled “C” in the parameter tables
where appropriate.

Those parameters are guaranteed during production testing on each individual device.

Those parameters are achieved by the design characterization by measuring a statistically relevant
sample size across process variations.

Those parameters are achieved by design characterization on a small sample size from typical device:
under typical conditions unless otherwise noted. All values shown in the typical column are within
this category.

Those parameters are derived mainly from simulations.
A.1.2 Power Supply

The MC9S12DJ64 and MC9S12D32 utilize several pins to supply power to the I/O ports, A/D converter,
oscillator, PLL and internal logic.

The VDDA, VSSA pair supplies the A/D converter and the resistor ladder of the internal voltage regulator.

The VDDX, VSSX, VDDR and VSSR pairs supply the 1/0 pins, VDDR supplies also the internal voltage
regulator.

VDD1, VSS1, VDD2 and VSS2 are the supply pins for the digital logic, VDDPLL, VSSPLL supply the
oscillator and the PLL.

VSS1 and VSS2 are internally connected by metal.
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VDDA, VDDX, VDDR as well as VSSA, VSSX, VSSR are connected by anti-parallel diodes for ESD
protection.

NOTE: In the following context VDDS5 is used for either VDDA, VDDR and VDDX; VSS5
is used for either VSSA, VSSR and VSSX unless otherwise noted.
IDD5 denotes the sum of the currents flowing into the VDDA, VDDX and VDDR
pins.
VDD is used for VDD1, VDD2 and VDDPLL, VSS is used for VSS1, VSS2 and
VSSPLL.
IDD is used for the sum of the currents flowing into VDD1 and VDD?2.

A.1.3 Pins

There are four groups of functional pins.
A.1.3.1 5V I/O pins

Those 1/O pins have a nominal level of 5V. This class of pins is comprised of all port I/O pins, the analog
inputs, BKGD and the RESET pins.The internal structure of all those pins is identical, however some of
the functionality may be disabled. E.g. for the analog inputs the output drivers, pull-up and pull-down
resistors are disabled permanently.

A.1.3.2 Analog Reference
This group is made up by the VRH and VRL pins.
A.1.3.3 Oscillator

The pins XFC, EXTAL, XTAL dedicated to the oscillator have a nominal 2.5V level. They are supplied
by VDDPLL.

A.1.3.4 TEST
This pin is used for production testing only.
A.1.3.5 VREGEN

This pin is used to enable the on chip voltage regulator.
A.1.4 Current Injection

Power supply must maintain regulation within operatipgyor Vpp range during instantaneous and
operating maximum current conditions. If positive injection currert 8V pps) is greater thandps, the
injection current may flow out of VDD5 and could result in external power supply going out of regulation.
Ensure external VDD5 load will shunt current greater than maximum injection current. This will be the
greatest risk when the MCU is not consuming power; e.g. if no system clock is present, or if clock rate is
very low which would reduce overall power consumption.
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Table A-6 5V I/O Characteristics

Conditions are shown in Table A-4 unless otherwise noted

Num [C Rating Symbol Min Typ Max Unit
1 | P |Input High Voltage Vig 0.65*Vpps - Vpps + 0.3 \Y;
2 | P |Input Low Voltage Vi Vggs - 0.3 - 0.35*Vpps \Y
3 | C|Input Hysteresis Vivs 250 mv

Input Leakage Current (pins in high impedance input
4 | p |mode) i -1 - 1 HA
Vin = Voos ©" Vsss
Output High Voltage (pins in output mode)
5 | p | Partial Drive loHq = —2mA Vou Vpps — 0.8 - - \
Full Drive Ioy = —10mA
Output Low Voltage (pins in output mode)
6 | p |Partial Drive Ig| = +2mA VoL - - 0.8 \Y;
Full Drive g = +10mA
Internal Pull Up Device Current, |
7 | P |tested at vV, Max. PUL - - —130 HA
Internal Pull Up Device Current, |
8 | C|tested at vV, Min. PUH -10 . . HA
Internal Pull Down Device Current, |
9 | P |tested at v, Min. PDH - - 130 HA
Internal Pull Down Device Current, |
10 1 C | tested at vV, Max. PDL 10 - - HA
11 | D | Input Capacitance Cin 6 - pF
Injection current!
12 | T |Single Pin limit lics 25 - 25 mA
Total Device Limit. Sum of all injected currents licp -25 25
13 | P |PortH, J, P Interrupt Input Pulse filtered? tpign 3 Hs
14 | P |PortH, J, P Interrupt Input Pulse passed? toval 10 us
NOTES:

1. Refer to Section A.1.4 Current Injection

, for more details

2. Parameter only applies in STOP or Pseudo STOP mode.

A.1.10 Supply Currents

This section describes the current consumption characteristics of the device as well as the conditions fo

the measurements.
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A.5 Reset, Oscillator and PLL

This section summarizes the electrical characteristics of the various startup scenarios for Oscillator and

Phase-Locked-Loop (PLL).

A.5.1 Startup

Table A-14 summarizes several startup characteristics explained in this section. Detailed description of

MC9S12DJ64 Device User Guide — V01.20

the startup behavior can be found in the Clock and Reset Generator (CRG) Block User Guide.

Table A-14 Startup Characteristics

Conditions are shown in Table A-4 unless otherwise noted

Num [C Rating Symbol Min Typ Max Unit
1 | T |POR release level VPoRR 2.07 \Y;
2 T | POR assert level VpoRra 0.97 \
3 D [ Reset input pulse width, minimum input time PWgsTL 2 tosc
4 D | Startup from Reset NRsT 192 196 Nosc
5 | D |Interrupt pulse width, IRQ edge-sensitive mode PWirg 20 ns
6 D [ Wait recovery startup time twrs 14 teye

A5.1.1 POR

The release level yprrand the assert levelpbraare derived from the Mp Supply. They are also valid

if the device is powered externally. After releasing the POR reset the oscillator and the clock quality check
are started. If after a timggoyrno valid oscillation is detected, the MCU will start using the internal self
clock. The fastest startup time possible is given Ryda

A.5.1.2 SRAM Data Retention

Provided an appropriate external reset signal is applied to the MCU, preventing the CPU from executing
code when VDD?5 is out of specification limits, the SRAM contents integrity is guaranteed if after the reset
the PORF bit in the CRG Flags Register has not been set.

A.5.1.3 External Reset

When external reset is asserted for a time greater thggzR\Whe CRG module generates an internal

reset, and the CPU starts fetching the reset vector without doing a clock quality check, if there was an
oscillation before reset.

A.5.1.4 Stop Recovery

Out of STOP the controller can be woken up by an external interrupt. A clock quality check as after POR
is performed before releasing the clocks to the system.
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Table A-20 Expanded Bus Timing Characteristics

Conditions are shown in Table A-4 unless otherwise noted, C oap = 50pF

Num [C Rating Symbol Min Typ Max Unit
1 P | Frequency of operation (E-clock) fo 0 25.0 MHz
2 P | Cycle time teye 40 ns
3 | D |Pulse width, E low PWg, 19 ns
4 | D|Pulse width, E hight PWey 19 ns
5 D | Address delay time taD 8 ns
6 | D |Address valid time to E rise (PWg —tap) tav 11 ns
7 D | Muxed address hold time tmaH 2 ns
8 D | Address hold to data valid {AHDS 7 ns
9 D | Data hold to address {bHA 2 ns
10 | D |Read data setup time tbsr 13 ns
11 | D [ Read data hold time IbHR 0 ns
12 | D | Write data delay time toow 7 ns
13 | D [ Write data hold time toHw 2 ns
14 | D | Write data setup time! (PWgp—topw) tosw 12 ns
15 | D | Address access time® (teyc—tap—tpsr) tacca 19 ns
16 | D |E high access time® (PWgy—tpsRr) tacce 6 ns
17 | D | Non-multiplexed address delay time tNAD 6 ns
18 | D | Non-muxed address valid to E rise (PWg ~tnap) tnav 15 ns
19 | D [ Non-multiplexed address hold time tNAH 2 ns
20 | D | Chip select delay time tcsp 16 ns
21 | D |Chip select access time! (teyetcsp—tosr) taccs 11 ns
22 | D | Chip select hold time tcsH 2 ns
23 | D | Chip select negated time tcsn 8 ns
24 | D | Read/write delay time trwD 7 ns
25 | D | Read/write valid time to E rise (PWg —trwb) tRwv 14 ns
26 | D | Read/write hold time tRwWH 2 ns
27 | D | Low strobe delay time tLsp 7 ns
28 | D | Low strobe valid time to E rise (PWg —t, 5p) t sy 14 ns
29 | D | Low strobe hold time tLsH 2 ns
30 | D |NOACC strobe delay time tNoD 7 ns
31 | D |NOACC valid time to E rise (PWg ~tyop) tnov 14 ns
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