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PH7 / KWHT7 /SS2 — POrt H IO PIN T ..o oo et 61
PH6 / KWHG / SCK2 — POrtH /O PIN 6 . oo et ee e ool 61
PH5 / KWH5 / MOSI2 — POrt H /O PiN5 . . o oo e e ool 61
PH4 / KWH4 / MISO2 — POrt HI/O PIN 2 . . oo vt e e el 61
PH3 /KWH3/SS1 —Port H IO PIN3 ..o oot 61
PH2 / KWH2 /SCKL — Port H IO PIN 2 . . oo oo oo 62
PH1/KWHL/MOSIT — Port HI/O PINL . . oo ee e ool 62
PHO / KWHO / MISO1 — POrt HI/O PIN O . . o v ee e e ool 62
PJ7 / KWJ7 / TXCANA / SCL—PORTJ VO PINT7 . oo ool 62
PJ6 / KWJ6 / RXCAN4 / SDA — PORT IO PIN 6. . oo oo 62
PJ[1:0] / KWJI[1:0] — Port J VO PINS [L:0] .+« v v e ee e el 62
PK7 / ECS/ROMONE — POt K VO PIN 7 oo v e e el 62
PK[5:0] / XADDR[19:14] — Port K /O PinS [5:0] . .« « v e eeveeeeee el 63
PM7 / TXCANA — POt M /O PIN 7 o oo e e e 63
PM6/ RXCANA — POt M IO PiN 6. . oo vvoee e e el 63
PMS5 / TXCANO / TXCAN4 / SCKO — POt M /O PIN5 ..o vl 63
PM4 / RXCANO / RXCAN4/ MOSIO — POt M IO PN 4. ..ot 63
PM3 / TXCANL / TXCANO / SSO — POt M IO PIN3 .\ voeee el 63
PM2 / RXCANL / RXCANO / MISOO — POt M IO PIN 2. . oo oeeee el 63
PM1/ TXCANO / TXB — POt MO PIN L . . oot e ool 64
PMO / RXCANO / RXB — POrt M /O PiN 0. . . v o oe oo ool 64
PP7 / KWP7 / PWM7 / SCK2 — POrtP IO PIN 7 oo oo 64
PP6 / KWP6 / PWM6 / SS2 — POt P IO PIN 6. . oo voee el 64
PP5 / KWP5 / PWM5 / MOSI2 — POt P IO PiN 5. . o oo e el 64
PP4 / KWP4 | PWM4 / MISO2 — POt P IO PIN 4. . .o oot 64
PP3/KWP3/PWM3/SS1 —Port PO PIN3. ..o eeee el 64
PP2/ KWP2 / PWM2 /SCKL1 — POrtP O PIN2 ..o 65
PP1/KWP1/PWML/MOSIL — POt P IO PIN L. .o\ o o eeeieee e 65
PPO / KWPO / PWMO / MISO1 — POrt P IO PIN 0. . . oo eeee el 65
PS7/SS0— POt SO PINT .« v vt e et e 65
PS6/SCKO — POt S O PIN 6 .« o v oo e e e e e e 65
PS5/ MOSIO — POt S O PIN 5 . o v e e et e e 65
PS4/ MISO0 — POt SO PINA . oo o oo e 65
PS3/TXDL — POt S WO PIN 3 . o v ettt e e 65
PS2/RXDL — POt S WO PIN 2. . o e et e 66
PSL/TXDO — POt S WO PIN L .« o v e e e e e e e e e 66
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The following items should be considered when using a derivative (Table 0-1):
* Registers

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

— Do not write or read CAN1registers (after reset: address range $0180 - $01BF), if using a
derivative without CAN1.

— Do not write or read CAN4 registers (after reset: address range $0280 - $02BF), if using a
derivative without CAN4.

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

* Interrupts

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

— Fill the four CAN1 interrupt vectors ($FFAS8 - $FFAF) according to your coding policies for
unused interrupts, if using a derivative without CAN1.

— Fill the four CAN4 interrupt vectors ($FF90 - $FF97) according to your coding policies for
unused interrupts, if using a derivative without CAN4.

— Fill the BDLC interrupt vector (3FFC2, $FFC3) according to your coding policies for unused
interrupts, if using a derivative without BDLC.

e Ports

— The CANO pin functionality (TXCANO, RXCANO) is not available on port PJ7, PJ6, PM5,
PM4, PM3, PM2, PM1 and PMQO, if using a derivative without CANO.

— The CANL1 pin functionality (TXCAN1, RXCAN1) is not available on port PM3 and PM2, if
using a derivative without CAN1.

— The CAN4 pin functionality (TXCAN4, RXCAN4) is not available on port PJ7, PJ6, PM5,
PM7, PM6, PM5 and PM4, if using a derivative without CANO.

— TheBDLC pin functionality (TXB, RXB) is not available on port PM1 and PMO, if using a
derivative without BDLC.

— Do not write MODRR1 and MODRRO bits of Module Routing Register (PIM_9DP256 Block
Guide), if using a derivative without CANO.

— Do not write MODRR3 and MODRR2 hits of Module Routing Register (PIM_9DP256 Block
Guide), if using a derivative without CAN4.

Document References
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1.4 Block Diagram

Figure 1-1 shows ablock diagram of the MC9S12DT?256 device.

22 @ MOTOROLA



$0034 - $003F

Address

$003D

$003E

$003F

Name
FORBYP
TEST ONLY
CTCTL
TEST ONLY

ARMCOP

$0040 - $007F

Address
$0040

$0041
$0042
$0043
$0044
$0045
$0046
$0047
$0048
$0049
$004A
$004B
$004C
$004D
$004E
$004F
$0050
$0051

$0052
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Name

TIOS
CFORC
OC7M
oC7D
TCNT (hi)
TCNT (lo)
TSCR1
TTOV
TCTLL
TCTL2
TCTL3
TCTL4
TIE
TSCR2
TFLG1
TFLG2
TCO (hi)
TCO (lo)

TC1 (hi)

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:
Read:
Write:
Read:
Write:
Read:
Write:
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CRG (Clock and Reset Generator)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0
RTIBYP |COPBYP PLLBYP FCM
TCTL7 | TCTL6 | TCTL5 | TCTL4 | TCLT3 | TCTL2 | TCTL1 | TCTLO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
ECT (Enhanced Capture Timer 16 Bit 8 Channels)
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
10S7 10S6 l0S5 10S4 10S3 10S2 l0S1 10S0
0 0 0 0 0 0 0 0
Foc7 | Foce | Focs | Foc4a | Foc3 | Foc2 | Foci | FOCO
OC7M7 | OC7M6 | OC7M5 | OC7M4 | OC7M3 | OC7M2 | OC7M1 | OC7MO
OC7D7 | OC7D6 | OC7D5 | OC7D4 | OC7D3 | OC7D2 | OC7D1 | OC7DO
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
TEN TSWAI TSFRZ | TFFCA 0 0 0 0
TOV7 TOV6 TOV5 TOV4 TOV3 TOV2 TOV1 TOVO
om7 oL7 OM6 oL6 OM5 oL5 OM4 oL4
OoMm3 oL3 oMm2 oL2 oM1 oL1 oMo oLo
EDG7B | EDG7A | EDG6B | EDG6A | EDG5B | EDG5A | EDG4B | EDG4A
EDG3B | EDG3A | EDG2B | EDG2A | EDG1B | EDG1A | EDGOB | EDGOA
c7l cel csl c4l c3l c2l cil col
TOI 0 0 0 TCRE PR2 PR1 PRO
C7F C6F C5F C4F C3F C2F C1F COF
TOF 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
Bit 15 14 13 12 11 10 9 Bit 8
31



MC9S12DT256 Device User Guide — V03.07

$0040 - $007F ECT (Enhanced Capture Timer 16 Bit 8 Channels)
Address  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0053 TC1 (lo) \Ff\fri: Bit 7 6 5 4 3 2 1 Bit 0
$0054 TC2 (hi) \Ff\frizf Bit 15 14 13 12 11 10 9 Bit 8
Read: . .
$0055 TC2(0) 0| Bit7 6 5 4 3 2 1 Bit 0
$0056 TC3 (hi) \Ff\frig Bit 15 14 13 12 11 10 9 Bit 8
Read: . .
$0057 TC3(o) 0| Bit7 6 5 4 3 2 1 Bit 0
$0058 TC4 (hi) s\fricej Bit 15 14 13 12 11 10 9 Bit 8
Read: . .
$0059 TCa(o) 0| Bit7 6 5 4 3 2 1 Bit 0
$005A  TCS5 (hi) s\frice‘ Bit 15 14 13 12 11 10 9 Bit 8
Read: . .
$005B TC5(0) 0| Bit7 6 5 4 3 2 1 Bit 0
$005C  TC6 (hi) \Ffver ig Bit 15 14 13 12 11 10 9 Bit 8
Read: . .
$005D TC6 (o) | Bit7 6 5 4 3 2 1 Bit 0
$005E TC7 (hi) \Ffver i(e’ Bit 15 14 13 12 11 10 9 Bit 8
Read: . .
$005F TC7(0) oo | Bit7 6 5 4 3 2 1 Bit 0
Read: 0
$0060 PACTL o PAEN | PAMOD | PEDGE | CLK1 | CLKO | PAOVI PAI
$0061 PAFLG \Ffver ng 0 0 0 0 0 0 PAOVF | PAIF
. Read: . .
$0062  PACN3(hi) | Bit7 6 5 4 3 2 1 Bit 0
$0063  PACN2 (lo) \Ff\fri: Bit 7 6 5 4 3 2 1 Bit 0
$0064  PACNL (hi) \Ff\frig Bit 7 6 5 4 3 2 1 Bit 0
$0065  PACNO (lo) s\fricej Bit 7 6 5 4 3 2 1 Bit O
$0066 meetL €% ez | Mobmc | RomeL 0 0 MCEN | MCPR1 | MCPRO
Write: ICLAT | FLMC
50067 vers Read uoar 0 0 0 POLF3 | POLF2 | POLF1 | POLFO
Write:
$0068 ICPAR \Ffver ng 0 0 0 0 PA3EN | PA2EN | PAIEN | PAOEN
$0069 piyct  Read O 0 0 0 0 0 DLYLT | DLYO
Write:
$006A ICOVW \Ff\frizf NOVW? | NOVW6 | NOVWS5 | NOVWA4 | NOVW3 | NOVW2 | NOVW1 | NOVWo
Read:
$006B IcSYS | SH37 | SH26 | SHIS | SHO4 | TFMOD | PACMX | BUFEN | LATQ
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$0110 - $011B

Address

$0119

$011A

$011B

Name

EADDRLO

EDATAHI

EDATALO

$011C - $011F

Address

$011C

$011D

$011E

$011F

Name

Reserved

Reserved

Reserved

Reserved

$0120 - $013F

Address

$0120

$0121

$0122

$0123

$0124

$0125

$0126

$0127

$0128

$0129

$012A

$012B

$012C

@ MOTOROLA

Name

ATD1CTLO

ATD1CTL1

ATD1CTL2

ATD1CTL3

ATD1CTL4

ATD1CTLS

ATD1STATO

Reserved

ATD1TESTO

ATD1TEST1

Reserved

ATD1STAT1

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:
Read:
Write:
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EEPROM Control Register (eets4k)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
Reserved for RAM Control Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
ATD1 (Analog to Digital Converter 10 Bit 8 Channel)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
ADPU | AFFC | AWAI |ETRIGLE|ETRIGP | ETRIG | AsciE 2SI
0 s8c s4c s2c s1c FIFO | FRZ1 | FRZ0
SRES8 | SMP1 | SMPO | PRS4 | PRS3 | PRS2 | PRS1 | PRSO
DIM | DSGN | SCAN | MULT 0 cc CB CA
SCF 0 ETORF | FIFOR 0 cC2 CC1 CCO
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 sc
0 0 0 0 0 0 0 0
CCF7 | cCF6 | cCF5 | cCF4 | cCcF3 | ccr2 | ccr1 | ccFo
0 0 0 0 0 0 0 0
41
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$02C0 - $03FF

Address

$02C0
- $03FF

Reserved space

Name

Bit 7 Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1 Bit 0

Read:

0 0

Reserved Write:

1.7 Part ID Assignments

The part ID islocated in two 8-hit registers PARTIDH and PARTIDL (addresses $001A and $001B after
reset). Theread-only valueisaunique part ID for each revision of the chip. Table 1-3 showsthe assigned

part ID number.

Table 1-3 Assigned Part ID Numbers

Device Mask Set Number Part ID!
MC9S12DT256 OL91N $0030
MC9S12DT256 1L91IN $0031
MC9S12DT256 3L91N $0032
MC9S12DT256 41L91N $0034
MC9S12DT256 OLO1Y $0033

NOTES:

1. The coding is as follows:
Bit 15-12: Major family identifier
Bit 11-8: Minor family identifier

Bit 7-4: Major mask set revision number including FAB transfers

Bit 3-0: Minor - non full - mask set revision

The device memory sizes are located in two 8-bit registers MEM SIZ0 and MEM SIZ1 (addresses $001C
and $001D after reset). Table 1-4 showsthe read-only values of these registers. Refer to section Module

Mapping and Control (MMC) of HCS12 Core User Guide for further details.

50

Table 1-4 Memory size registers

Register name Value
MEMSIZO0 $25
MEMSIZ1 $81
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2.3.40 PM1/TXCANO/TXB — Port MI/O Pin 1

PM1isagenera purpose input or output pin. It can be configured as the transmit pin TXCAN of the
Motorola Scalable Controller Area Network controller O (CANO). It can be configured as the transmit pin
TXB of the BDLC.

2.3.41 PMO/RXCANO/RXB — Port M I/O Pin O

PMO isagenera purpose input or output pin. It can be configured as the receive pin RXCAN of the
Motorola Scalable Controller Area Network controller 0 (CANO). It can be configured as the receive pin
RXB of the BDLC.

2.3.42 PP7/KWP7 / PWM7 /SCK2 — Port P I/O Pin 7

PP7 isageneral purposeinput 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 7 output. It
can be configured as seria clock pin SCK of the Serial Peripheral Interface 2 (SPI2).

2.3.43 PP6 / KWP6 / PWM6 / SS2 — Port P I/0O Pin 6

PP6 isageneral purposeinput 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 6 output. It
can be configured as slave select pin SS of the Serial Peripheral Interface 2 (SPI2).

2.3.44 PP5/KWP5/PWM5 /MOSI2 — Port P I/O Pin 5

PP5 isageneral purposeinput 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 5 output. It
can be configured as master output (during master mode) or slave input pin (during slave mode) MOSI of
the Seria Peripheral Interface 2 (SPI2).

2.3.45 PP4/KWP4 /| PWM4 /| MISO2 — Port P 1/0O Pin 4

PP4 isageneral purposeinput 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 4 output. It
can be configured as master input (during master mode) or slave output (during slave mode) pin M1SO of
the Serial Peripheral Interface 2 (SPI12).

2.3.46 PP3/KWP3/PWM3/SS1— Port P1/O Pin 3

PP3isageneral purposeinput 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. It
can be configured as slave select pin SS of the Serial Peripheral Interface 1 (SPI1).

64 @ MOTOROLA
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5.3 Effects of Reset

When areset occurs, MCU registers and control bits are changed to known start-up states. Refer to the
respective module Block User Guides for register reset states.

5.3.1 I/O pins

Refer to the HCS12 Core User Guides for mode dependent pin configuration of port A, B, E and K out of
reset.

Refer to the PIM Block User Guide for reset configurations of all peripheral module ports.

NOTE: For devicesassembled 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 to Table 2-1 for affected pins.

5.3.2 Memory

Refer to Table 1-1 for locations of the memories depending on the operating mode after reset.
The RAM array is not automatically initialized out of reset.

@ MOTOROLA "7
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Consult the EETS4K Block User Guide for information about the EEPROM module.

Section 17 RAM Block Description

This modul e supports single-cycle misaligned word accesses.

Section 18 MSCAN Block Description

There are three MSCAN modules (CAN4, CAN1 and CANO) implemented on the MC9S12DT256.
Consult the MSCAN Block User Guide for information about the Motorola Scalable CAN Module.

Section 19 Port Integration Module (PIM) Block Description

Consult the PIM_9DP256 Block User Guide for information about the Port Integration Module.

Section 20 Voltage Regulator (VREG) Block Description

Consult the VREG Block User Guide for information about the dual output linear voltage regulator.
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A.1.7 Operating Conditions

This chapter describes the operating conditions of the device. Unless otherwise noted those conditions
apply to al the following data.

NOTE: Pleaserefer to the temperature rating of the device (C, V, M) with regards to the
ambient temperature T, and the junction temperature T;. For power dissipation
calculations refer to Section A.1.8 Power Dissipation and Thermal
Characteristics.

Table A-4 Operating Conditions

Rating Symbol Min Typ Max Unit
1/0, Regulator and Analog Supply Voltage Vpps 45 5 5.25 \%
Digital Logic Supply Voltage * Vbb 2.35 2.5 2.75 \
PLL Supply Voltage * VbpPLL 2.35 25 2.75 \Y
Voltage Difference VDDX to VDDR and VDDA Ayppx -0.1 0 0.1 \
Voltage Difference VSSX to VSSR and VSSA Ayssx -0.1 0 0.1 \%
Oscillator fosc 0.5 - 16 MHz
Bus Frequency fhus 0.5 - 25 MHz
MC9S12DT256C
Operating Junction Temperature Range TJ -40 - 100 °C
Operating Ambient Temperature Range 2 Ta -40 27 85 °C
MC9S12DT256V
Operating Junction Temperature Range TJ -40 - 120 °C
Operating Ambient Temperature Range 2 Ta -40 27 105 °C
MC9S12DT256M
Operating Junction Temperature Range TJ -40 - 140 °C
Operating Ambient Temperature Range 2 Ta -40 27 125 °C
NOTES:

1. The device contains an internal voltage regulator to generate the logic and PLL supply out of the I/O supply. The
absolute maximum ratings apply when this regulator is disabled and the device is powered from an external
source.

2. Please refer to Section A.1.8 Power Dissipation and Thermal Characteristics for more details about the rela-
tion between ambient temperature T, and device junction temperature Tj.

A.1.8 Power Dissipation and Thermal Characteristics

Power dissipation and thermal characteristics are closely related. The user must assure that the maximum
operating junction temperature is not exceeded. The average chip-junction temperature (T ;) in °C can be
obtained from:

@ MOTOROLA 93
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given. A very good estimate is to take the single chip currents and add the currents due to the external
loads.

Table A-7 Supply Current Characteristics

Conditions are shown in Table A-4 unless otherwise noted

Num |C Rating Symbol Min Typ Max Unit
1 | p |Runsupply currents mA
Single Chip, Internal regulator enabled Ipps 65
Wait Supply current
2 |P All modules enabled, PLL on Ibpw 40 mA
P only RTI enabled * 5
Pseudo Stop Current (RTI and COP disabled) 1 2
C -40°C 370
P 27°C 400 500
C 70°C 450
3 C 85°C | 550 A
P "C" Temp Option 100°C| PPPS 600 1600 H
C 105°C 650
= "\/" Temp Option 120°C 800 2100
C 125°C 850
P "M" Temp Option 140°C 1200 5000
Pseudo Stop Current (RTI and COP enabled) 1+ 2
C -40°C 570
C 27°C 600
C 70°C 650
|
“ e gsec| PPPS 750 uA
C 105°C 850
C 125°C 1200
C 140°C 1500
Stop Current 2
c -40°C 12
p 27°C 25 100
C 70°C 100
C 85°C 130
5 | A
P "C" Temp Option 100°C| P 160 1200 H
c 105°C 200
P "V" Temp Option 120°C 350 1700
C 125°C 400
P "M" Temp Option 140°C 600 5000
NOTES:
1. PLL off

2. At those low power dissipation levels T; = T, can be assumed

98 @ MOTOROLA
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A.3 NVM, Flash and EEPROM

NOTE: Unless otherwise noted the abbreviation NVM (Non Volatile Memory) is used for
both Flash and EEPROM.

A.3.1 NVM timing

The time base for all NVM program or erase operations is derived from the oscillator. A minimum
oscillator frequency fyymosc is required for performing program or erase operations. The NVM modules
do not have any means to monitor the frequency and will not prevent program or erase operation at
frequencies above or below the specified minimum. Attempting to program or erase the NVM modules at
alower frequency afull program or erase transition is not assured.

The Flash and EEPROM program and erase operations are timed using a clock derived from the oscillator
using the FCLKDIV and ECLKDIV registersrespectively. The frequency of this clock must be set within
the limits specified as fyy mop-

The minimum program and erase times shown in Table A-11 are calculated for maximum fyypop and
maximum f,,s. The maximum times are calculated for minimum fy/pop and afp,g of 2MHz.

A.3.1.1 Single Word Programming

The programming time for single word programming is dependant on the bus frequency as awell as on
the frequency fyymop and can be calculated according to the following formula

t :9.___1___+25._1_

Swpgm fNVMOP 1:bus

A.3.1.2 Burst Programming

Thisappliesonly to the Flash where up to 32 wordsin arow can be programmed consecutively using burst
programming by keeping the command pipeline filled. The time to program a consecutive word can be
calculated as:

= 4___l_+9_1._

t
b
weam fnvmor  Tous

The time to program awhole row is:

tbrpgm = tswpgm +31- tbwpgm

Burst programming is more than 2 times faster than single word programming.
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A.3.1.3 Sector Erase

Erasing a 512 byte Flash sector or a4 byte EEPROM sector takes:

1
tera ~ 4000 - T
NVMOP
The setup time can be ignored for this operation.
A.3.1.4 Mass Erase
Erasing aNVM block takes:
1
tmass ~ 20000 - T
NVMOP

The setup time can be ignored for this operation.
A.3.1.5 Blank Check

The time it takes to perform a blank check on the Flash or EEPROM is dependant on the location of the
first non-blank word starting at relative address zero. It takes one bus cycle per word to verify plus a setup
of the command.

tcheck ~ |location - tCyC + 10 - tCyC

Table A-11 NVM Timing Characteristics

Conditions are shown in Table A-4 unless otherwise noted

Num |C Rating Symbol Min Typ Max Unit
1 D | External Oscillator Clock (MC9S12DT256C< V, M) fnvMosc 0.5 501 MHz
2 D | Bus frequency for Programming or Erase Operations | fyvmsus 1 MHz
3 D | Operating Frequency fnvMoP 150 200 kHz
4 | P |Single Word Programming Time tswpgm 46 2 7453 us
5 | D |Flash Burst Programming consecutive word 4 towpgm 20.4 2 313 us
6 | D |Flash Burst Programming Time for 32 Words * torpgm 678.4 2 103553 us
7 | P |Sector Erase Time tera 20° 26.7°3 ms
8 | P |Mass Erase Time tmass 100° 1333 ms
9 | D |Blank Check Time Flash per block teheck 116 327787 teye
10 | D |Blank Check Time EEPROM per block teheck 116 20587 teye

NOTES:

1. Restrictions for oscillator in crystal mode apply!
2. Minimum Programming times are achieved under maximum NVM operating frequency fyymop @nd maximum bus frequency

fbus-
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A.5.1.5 Pseudo Stop and Wait Recovery

Therecovery from Pseudo STOP and Wait are essentially the same since the oscillator was not stopped in
both modes. The controller can be woken up by internal or external interrupts. After t,,,s the CPU starts
fetching the interrupt vector.

A.5.2 Oscillator

The devicefeatures an internal Colpitts and Pierce oscillator. The selection of Colpitts oscillator or Pierce
oscillator/external clock depends on the XCLKS signal which is sampled during reset.By asserting the
XCLKS input during reset this oscillator can be bypassed allowing the input of a square wave. Before
asserting the oscillator to the internal system clocks the quality of the oscillation is checked for each start
from either power-on, STOP or oscillator fail. tcooyT Specifies the maximum time before switching to the
internal self clock mode after POR or STOP if a proper oscillation is not detected. The quality check also
determines the minimum oscillator start-up time typosc. The device also features a clock monitor. A
Clock Monitor Failureis asserted if the frequency of the incoming clock signal is below the Assert

Frequency fompa.
Table A-15 Oscillator Characteristics

Conditions are shown in Table A-4 unless otherwise noted

Num |C Rating Symbol Min Typ Max Unit
la | C |Crystal oscillator range (Colpitts) fosc 0.5 16 MHz
1b | C | Crystal oscillator range (Pierce) 1) fosc 0.5 40 MHz
2 | P | Startup Current iosc 100 HA
3 C | Oscillator start-up time (Colpitts) tuposc g2 1003 ms
4 D [ Clock Quality check time-out tcoout 0.45 2.5 S
5 P | Clock Monitor Failure Assert Frequency femea 50 100 200 KHz
6 | P |External square wave input frequency * fext 0.5 50 MHz
7 D [ External square wave pulse width low texTL 9.5 ns
8 D | External square wave pulse width high tExTH 9.5 ns
9 D [ External square wave rise time texTR 1 ns
10 | D | External square wave fall time texTE 1 ns
11 | D | Input Capacitance (EXTAL, XTAL pins) Cin 7 pF
12 |c E)C(:Tifeprﬁlting Bias in Colpitts Configuration on VocBiAs 11 Vv

NOTES:

1. Depending on the crystal a damping series resistor might be necessary
2. fosc = 4MHz, C = 22pF.

3. Maximum value is for extreme cases using high Q, low frequency crystals
4. XCLKS =0 during reset
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The loop bandwidth f~ should be chosen to fulfill the Gardner’ s stability criteriaby at least afactor of 10,
typical values are 50. { = 0.9 ensures a good transient response.

- - fe < 7755/(£=0.9)

10
2
n-(C+Vl+C) fc < 25kHz

And finally the frequency relationship is defined as

<

fe

1:VCO

n:f

=2-(synr+1) =50
ref

With the above values the resistance can be calculated. The example is shown for aloop bandwidth
fc=10kHz:

_Z'R'n'fc

R = 2 = 2*n*50*10kHz/(316.7Hz/Q)=9.9kQ=~10kQ
()

The capacitance C4 can now be calculated as:

2
__2-¢ 0516 . _ = 5.19nF =~ 4.7nF
CsTr R o RCT09

The capacitance C,, should be chosen in the range of:

CS/ZO < Cp < CS/10 Cp = 470pF

A.5.3.2 Jitter Information

The basic functionality of the PLL is shown in Figure A-3. With each transition of the clock f¢py, the
deviation from the reference clock f, is measured and input voltage to the VCO is adjusted
accordingly.The adjustment is done continuously with no abrupt changes in the clock output frequency.
Noise, voltage, temperature and other factors cause slight variationsin the control loop resulting in aclock
jitter. Thisjitter affects the real minimum and maximum clock periods asillustrated in Figure A-4.
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Table A-17 MSCAN Wake-up Pulse Characteristics

Conditions are shown in Table A-4 unless otherwise noted

Num |C Rating Symbol Min Typ Max Unit
1 | P |MSCAN Wake-up dominant pulse filtered twup 2 us
2 P | MSCAN Wake-up dominant pulse pass twup 5 us
117
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B.3 80-pin QFP package
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NOTES:

. RL\LVASLI:_NSAONANGQQND TOLERANCING PER

. CONTROLLING DIMENSION: MILLIMETER.

. DATUM PLANE -H- IS LOCATED AT BOTTOM OF
LEAD AND IS COINCIDENT WITH THE
LEAD WHERE THE LEAD EXITS THE PLASTIC

BODY AT THE BOTTOM OF THE PARTING LINE.

. DATUMS -A-, -B- AND -D- TO
DETERMINED AT DATUM P E H-.

. DIMENSIONS S AND V TO BE DETERMINED
AT SEATING PLANE -C-.

. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION. ALLOWABLE
PROTRUSION IS 0.25_PER SIDE. DIMENSIONS
A AND B DO INCLUDE MOLD MISMATCH
AND ARE DETERMINED AT DATUM PLANE -H-.

. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 TOTAL IN
EXCESS OF THE D ENSION AT MAXIMUM
MATERIAL CONDITION DAMBAR CANNOT
BE LOCATED ON THE LOWER RADIUS OR
THE FOOT.
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SECTION B-B
VIEW ROTATED 90 °

MILLIMETERS
| DIM| MIN | MAX
A | 1390 [ 1410
B | 13.90 | 14.10
C | 215 | 245
D | 02| 038
E | 200 | 240
F| 02| 033
G 0.65 BSC
H | 025
J | 013 | 023
K| 065 095
L 12.35 REF
M 50 10°
N | o013 ] 017
P | 0325BSC
Q 0o 70
R | 013 030
S | 16.95 | 17.45
T 013
U 00 —
V | 1695 | 17.45
W 035 045
X 1.6 REF

Figure B-2 80-pin QFP Mechanical Dimensions (case no. 841B)
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