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Data Converters
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Package / Case
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HCS12

16-Bit
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CANbus, 12C, SCI, SPI
PWM, WDT

91

128KB (128K x 8)
FLASH
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8K x 8

2.35V ~ 5.25V
A/D 16x10b
Internal

-40°C ~ 85°C (TA)
Surface Mount
112-LQFP
112-LQFP (20x20)
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— Digital filtering

— Programmablerising or falling edge trigger
Memory

— 128K Flash EEPROM

— 2K byte EEPROM

— 8K byte RAM

Two 8-channel Analog-to-Digital Converters
— 10-bit resolution

— External conversion trigger capability
Three 1M bit per second, CAN 2.0 A, B software compatible modules
— Fivereceive and three transmit buffers

— Hexible 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-passfilter 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 awide range of frequencies
— Fast emergency shutdown input

— Usable asinterrupt inputs

Serid interfaces

— Two asynchronous Serial Communications I nterfaces (SCI)

— Two Synchronous Serial Periphera Interface (SPI)

— Byteflight

Byte Data Link Controller (BDLC)

Freescale Semiconductor
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Figure 1-1 MC9S12DT128 Block Diagram
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' XADDR14

XADDR15

. XADDR16

XADDR18

'
l
XADDR17
XADDR19
'

' ECSROMCTL

Signals shown in Bold-Italics are not available in the 80 Pin Package Option for DG and DJ128

Signals shown in Bold are not available in any of the two the 80 Pin Package Options
Signals shown in /talics are not available in the 80 Pin Package Option for B128
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$0140 -

Address
$0146

$0147

$0148

$0149

$014A

$014B

$014C

$014D

$014E

$014F

$0150 -
$0153
$0154 -
$0157
$0158 -
$015B
$015C -
$015F
$0160 -
$016F
$0170 -
$017F

$017F

Name

CANOTFLG
CANOTIER
CANOTARQ
CANOTAAK
CANOTBSEL
CANOIDAC
Reserved
Reserved
CANORXERR

CANOTXERR

CANOIDARO -
CANOIDAR3

CANOIDMRO -
CANOIDMR3

CANOIDAR4 -
CANOIDAR7

CANOIDMR4 -
CANOIDMR7

CANORXFG

CANOTXFG

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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CANO (Motorola Scalable CAN - MSCAN)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 TXE2 | TXE1l | TXEO
0 0 0 0 0 TXEIE2 | TXEIEL | TXEIEO
0 0 0 0 0 | ABTRQ2 | ABTRQ1 | ABTRQO
0 0 0 0 0 ABTAK?2 | ABTAK1 | ABTAKO
0 0 0 0 0 TX2 TX1 TX0
0 0 DAML | IDAMO 0 IDHIT2 | IDHIT1 | IDHITO
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
RXERR7 | RXERR6 | RXERR5 | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO
TXERR7 | TXERR6 | TXERR5 | TXERR4 | TXERR3 | TXERR2 | TXERR1 | TXERRO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
FOREGROUND RECEIVE BUFFER see (Table 1-2)
FOREGROUND TRANSMIT BUFFER see (Table 1-2)

Table 1-2 Detailed MSCAN Foreground Receive and Transmit Buffer Layout

Address

$xxx0

$xxx1

$xxx2

$xxx3

$xxx4-
$xxxB

Name
Extended ID
Standard ID
CANXRIDRO
Extended ID
Standard ID
CANXRIDR1
Extended ID
Standard ID
CANXRIDR2
Extended ID
Standard ID
CANXRIDR3

CANXRDSRO -

CANXRDSR7

Freescale Semiconductor

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

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ID28 ID27 ID26 ID25 ID24 ID23 ID22 ID21
ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3
ID20 ID19 ID18 SRR=1 IDE=1 ID17 ID16 ID15
ID2 ID1 IDO RTR IDE=0

ID14 ID13 ID12 ID11 ID10 ID9 ID8 ID7
ID6 ID5 ID4 ID3 ID2 ID1 IDO RTR
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
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$0180 - $01BF

Address
$0185

$0186

$0187

$0188

$0189

$018A

$018B

$018C

$018D

$018E

$018F

$0190 -
$0193
$0194 -
$0197
$0198 -
$019B
$019C -
$019F
$01A0 -
$01AF
$01B0 -
$01BF

Name

CANIRIER
CANITFLG
CANITIER
CAN1TARQ

CAN1TAAK

CAN1TBSEL

CANL1IDAC

Reserved

Reserved

CAN1RXERR

CAN1TXERR

CANL1IDARO -
CAN1IDARS3

CAN1IDMRO -
CAN1IDMR3

CANL1IDAR4 -
CAN1IDAR7

CAN1IDMR4 -
CAN1IDMR7

CANORXFG

CANOTXFG

$01CO - $01FF

Address

$01CO -
$01FF

Name

Reserved

$0200 - $023F

Address

$020C -
$023F

Name

Reserved

Freescale Semiconductor

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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CAN1 (Motorola Scalable CAN - MSCAN)

Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
WUPIE | CSCIE |RSTATE1|RSTATEO|TSTATEL|TSTATEO| OVRIE | RXFIE
0 0 0 0 0 TXE2 TXE1 TXEO
0 0 0 0 0 TXEIE2 | TXEIEL | TXEIEOQ
0 0 0 0 0 ABTRQ2 | ABTRQ1 | ABTRQO
0 0 0 0 0 ABTAK2 | ABTAK1 [ ABTAKO
0 0 0 0 0 TX2 TX1 TX0
0 0 DAML | IDAMO 0 IDHIT2 | IDHITL | IDHITO
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
RXERR7 | RXERR6 | RXERR5 | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO
TXERR7 | TXERR6 | TXERRS5 | TXERR4 | TXERR3 | TXERR2 | TXERR1 | TXERRO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
FOREGROUND RECEIVE BUFFER see (Table 1-2)
FOREGROUND TRANSMIT BUFFER see (Table 1-2)
Reserved
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
Reserved
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
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$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;\fr 32 PTT7 PTT6 PTT5 PTT4 PTT3 PTT2 PTT1 PTTO
$0241 PTIT Refad: PTIT7 PTIT6 PTITS PTIT4 PTIT3 PTIT2 PTIT1 PTITO
Write:
$0242 DDRT \F;\frigf DDRT7 | DDRT7 | DDRT5 | DDRT4 | DDRT3 | DDRT2 | DDRT1 | DDRTO
$0243 RDRT \F;\frigf RDRT7 | RDRT6 | RDRT5 | RDRT4 | RDRT3 | RDRT2 | RDRT1 | RDRTO
$0244 PERT \F;\frigf PERT7 | PERT6 | PERT5 | PERT4 | PERT3 | PERT2 | PERT1 | PERTO
$0245 PPST \F;\fr 32 PPST7 | PPST6 | PPST5 | PPST4 | PPST3 | PPST2 | PPST1 | PPSTO
$0246 Reserved Ref"d: 0 0 0 0 0 0 0 0
Write:
$0247 Reserved Ref"d: 0 0 0 0 0 0 0 0
Write:
Read:
$0248 PTS Write: PTS7 PTS6 PTS5 PTS4 PTS3 PTS2 PTS1 PTSO
$0249 PTIS Refad: PTIS7 PTIS6 PTIS5 PTIS4 PTIS3 PTIS2 PTIS1 PTISO
Write:
$024A DDRS \F;\frigf DDRS7 | DDRS7 | DDRS5 | DDRS4 | DDRS3 | DDRS2 | DDRS1 | DDRSO
$024B RDRS \F;\frigf RDRS7 | RDRS6 | RDRS5 | RDRS4 | RDRS3 | RDRS2 | RDRS1 | RDRSO
$024C PERS \F;\frigf PERS7 | PERS6 | PERS5 | PERS4 | PERS3 | PERS2 | PERS1 | PERSO
$024D PPSS \F;\fr 32 PPSS7 | PPSS6 | PPSS5 | PPSS4 | PPSS3 | PPSS2 | PPSS1 | PPSSO
$024E WOMS \F;\frigf WOMS7 | WOMS6 | WOMS5 | WOMS4 | WOMS3 | WOMS2 | WOMS1 | WOMSO
$024F Reserved Ref"d: 0 0 0 0 0 0 0 0
Write:
Read:
$0250 PTM Write: PTM7 PTM6 PTM5 PTM4 PTM3 PTM2 PTM1 PTMO
$0251 PTIM Refad: PTIM7 PTIM6 PTIM5 PTIM4 PTIM3 PTIM2 PTIM1 PTIMO
Write:
$0252 DDRM \F;\frigf DDRM7 | DDRM7 | DDRM5 | DDRM4 | DDRM3 | DDRM2 | DDRM1 | DDRMO
$0253 RDRM \F;\frigf RDRM7 | RDRM6 | RDRM5 | RDRM4 | RDRM3 | RDRM2 | RDRM1 | RDRMO
$0254 PERM 5\22:5 PERM7 | PERM6 | PERM5 | PERM4 | PERM3 | PERM2 | PERM1 | PERMO
$0255 PPSM 5\22:5 PPSM7 | PPSM6 | PPSM5 | PPSM4 | PPSM3 | PPSM2 | PPSM1 | PPSMO
$0256 WOMM 5\22:5 WOMM7 | WOMM6 | WOMMS5 | WOMM4 | WOMM3 | WOMM2 | WOMM1 | WOMMO
Read: 0 0
$0257 MODRR Write: MODRR5|MODRR4|MODRR3|MODRR2|MODRR1|MODRRO
Read:
$0258 PTP Write: PTP7 PTP6 PTP5 PTP4 PTP3 PTP2 PTP1 PTPO
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$0240 - $027F

Device User Guide — 9S12DT128DGV2/D V02.17

PIM (Port Integration Module)

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

5075 orip Read:| PTIP7 | PTIP6 | PTIP5 | PTIP4 | PTIP3 | PTIP2 | PTIPL | PTIPO
Write:

$025A DDRP \F;verig DDRP7 | DDRP7 | DDRP5 | DDRP4 | DDRP3 | DDRP2 | DDRP1 | DDRPO

$025B RDRP \F;verig RDRP7 | RDRP6 | RDRP5 | RDRP4 | RDRP3 | RDRP2 | RDRP1 | RDRPO

$025C PERP \F;verig PERP7 | PERP6 | PERP5 | PERP4 | PERP3 | PERP2 | PERP1 | PERPO

$025D PPSP \F;verig PPSP7 | PPSP6 | PPSP5 | PPSP4 | PPSP3 | PPSP2 | PPSP1 | PPSSO
Read:

$025E PIEP | PIEP7 | PIEPG | PIEPS | PIEP4 | PIEP3 | PIEP2 | PIEPL | PIEPO
Read:

$025F PIFP | PIFP7 | PIFP6 | PIFPS | PIFP4 | PIFP3 | PIFP2 | PIFPL | PIFPO
Read:

$0260 PTH G| PTH7 | PTHG | PTHS | PTH4 | PTH3 | PTH2 | PTHL | PTHO

s0261 - Read:| PTIH7 | PTIHG | PTIH5 | PTIH4 | PTIH3 | PTIH2 | PTIHL | PTIHO
Write:

$0262 DDRH \F;verig DDRH7 | DDRH7 | DDRH5 | DDRH4 | DDRH3 | DDRH2 | DDRH1 | DDRHO

$0263 RDRH \F;verig RDRH7 | RDRH6 | RDRH5 | RDRH4 | RDRH3 | RDRH2 | RDRH1 | RDRHO

$0264 PERH \F;verig PERH7 | PERH6 | PERH5 | PERH4 | PERH3 | PERH2 | PERH1 | PERHO

$0265 PPSH \F;verig PPSH7 | PPSH6 | PPSH5 | PPSH4 | PPSH3 | PPSH2 | PPSH1 | PPSHO
Read:

$0266 PIEH e | PIEH7 | PIEHG | PIEWS | PIEH4 | PIEH3 | PIEH2 | PIEHL | PIEHO
Read:

$0267 PIFH | PIFH7 | PIFHG | PIFHS | PIFH4 | PIFH3 | PIFH2 | PIFHL | PIFHO

$0268 PTJ Read:| ooy | prs 0 0 0 0 PTIL | PTJIO
Write:

50269 -— Read:|_PTI7_| PTIJ6 0 0 0 0 PTIJL | PTIJO
Write:

$026A DDRJ \F;verig DDRJ7 | DDRJ7 0 0 0 0 DDRJ1 | DDRJO

$026B RDRJ \F;verig RDRJ7 | RDRJ6 0 0 0 0 RDRJ1 | RDRJO

$026C PERJ \F;verig PERJ7 | PERJ6 0 0 0 0 PERJ1 | PERJO

$026D PPSJ \F;verig PPSJ7 | PPSJ6 0 0 0 0 PPSJ1 | PPSJO

$026E PIEJ Read:| o e97 | piEss 0 0 0 0 PIEJ1 | PIEJO
Write:

$026F PIFJ Read:! oy | piFgs 0 0 0 0 PIFJL | PIFJO
Write:

$0270- .~ Read| 0 0 0 0 0 0 0 0

$027F Write:

Freescale Semiconductor
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Figure 2-3 Pin Assignments in 80 QFP for MC9S12DB128, SC515846, and SC102202
Bondout

2.2 Signal Properties Summary

(Table 2-1) summarizes the pin functionality. Signals shown in Bold are not available on all the 80-pin
package options. Signals shown in Bold-Italics are not available on the MC9S12DG128E,
MC9S12DG128, MC9S12DJ128E, MC9S12DJ128, MC9S12A 128, SC515847, SC515848,
SC101161DG, SC101161DJ, SC102203, and SC102204 80-pin package options. Signalsshownin Italics
are not available on MC9S12DB128, SC515846, and SC102202 80-pin package options.
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2.3.6 PAD[15]/ AN1[7] / ETRIG1 — Port AD Input Pin [15]

PAD15 isageneral purpose input pin and analog input of the analog to digital converter ATD1. It can act
as an external trigger input for the ATD1.

2.3.7 PADJ[14:8] / AN1[6:0] — Port AD Input Pins [14:8]
PAD14 - PADS8 are general purpose input pins and analog inputs of the analog to digital converter ATD1.
2.3.8 PAD[7] / ANO[7] / ETRIGO — Port AD Input Pin [7]

PAD7 isageneral purpose input pin and analog input of the analog to digital converter ATDO. It can act
as an external trigger input for the ATDO.

2.3.9 PADI[6:0] / ANO[6:0] — Port AD Input Pins [6:0]
PADG - PADS8 are general purpose input pins and analog inputs of the analog to digital converter ATDO.
2.3.10 PA[7:0] / ADDRJ[15:8] / DATA[15:8] — Port A I/O Pins

PA7-PAOQ are general purpose input or output pins. In MCU expanded modes of operation, these pins are
used for the multiplexed external address and data bus.

2.3.11 PB[7:0] / ADDR[7:0] / DATA[7:0] — Port B I/O Pins

PB7-PBO0 are general purpose input or output pins. In MCU expanded modes of operation, these pins are
used for the multiplexed external address and data bus.

2.3.12 PE7/NOACC / XCLKS — Port EI/O Pin 7

PE7 isagenera purpose input or output pin. During MCU expanded modes of operation, the NOACC
signal, when enabled, is used to indicate that the current bus cycleisan unused or “free” cycle. Thissignal
will assert when the CPU is not using the bus.

The XCLKS isan input signal which controls whether a crystal in combination with the internal Colpitts
(low power) oscillator is used or whether Pierce oscillator/external clock circuitry isused. The state of this
pinislatched at the rising edge of RESET. If theinput isalogic low the EXTAL pinis configured for an
external clock drive. If input isalogic high an oscillator circuit isconfigured on EXTAL and XTAL. Since
thispinisan input with apull-up device during reset, if the pinisleft floating, the default configurationis
an oscillator circuit on EXTAL and XTAL.
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Appendix A Electrical Characteristics

A.1 General

Thisintroduction isintended 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.

P:

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. They are regularly verified by production monitors.

Those parameters are achieved by design characterization on a small sample size from typical
devices. All values shown in the typical column are within this category.

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

The MC9S12DT128 utilizes several pinsto supply power to the |/O ports, A/D converter, oscillator, PLL
and internal logic.

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

TheVDDX, VSSX, VDDR and VSSR pairs supply the 1/0 pins, VDDR supplies aso theinternal voltage
regulator.

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

VSS1 and VSS2 are internally connected by metal.

VDDA, VDDX, VDDR aswell asVSSA, VSSX, VSSR are connected by anti-parallel diodes for ESD
protection.
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A.1.5 Absolute Maximum Ratings

Absolute maximum ratings are stress ratings only. A functional operation under or outside those maxima
is not guaranteed. Stress beyond those limits may affect the reliability or cause permanent damage of the
device.

This device contains circuitry protecting against damage due to high static voltage or electrical fields;
however, it is advised that normal precautions be taken to avoid application of any voltages higher than
maximum-rated voltages to this high-impedance circuit. Reliability of operation is enhanced if unused
inputs are tied to an appropriate logic voltage level (e.g., either Vggs Or Vpps).

Table A-1 Absolute Maximum Ratings?

Num Rating Symbol Min Max Unit
1 I/0O, Regulator and Analog Supply Voltage Vpps -0.3 6.0 \%
2 Digital Logic Supply Voltage 2 Vbp -0.3 3.0 \%
3 PLL Supply Voltage @ VpppLL -0.3 3.0 V
4 Voltage difference VDDX to VDDR and VDDA Ayppx -0.3 0.3 \%
5 Voltage difference VSSX to VSSR and VSSA Dyssx -0.3 0.3 \%
6 Digital I/O Input Voltage VN -0.3 6.0 Y,
7 Analog Reference VR, VRL -0.3 6.0 \%
8 XFC, EXTAL, XTAL inputs Vv -0.3 3.0 \%
9 TEST input V1EST -0.3 10.0 \Y

Instantaneous Maximum Current

10 l -25 +25 mA
Single pin limit for all digital I/O pins 3 D
Instantaneous Maximum Current

11 ) o 4 o -25 +25 mA
Single pin limit for XFC, EXTAL, XTAL
Instantaneous Maximum Current

12 . T 5 IDT -0.25 0 mA
Single pin limit for TEST

13 Storage Temperature Range Tstg - 65 155 °C

NOTES:

1. Beyond absolute maximum ratings device might be damaged.

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

3. All digital I/O pins are internally clamped to Vggx and Vppx, Vssr and Vppg 0f Vgga and Vppa.

4. Those pins are internally clamped to Vggp | and Vpppy|.-

5. This pin is clamped low to Vggy, but not clamped high. This pin must be tied low in applications.

A.1.6 ESD Protection and Latch-up Immunity
All ESD testing isin conformity with CDF-AEC-Q100 Stress test qualification for Automotive Grade

Integrated Circuits. During the device qualification ESD stresses were performed for the Human Body
Model (HBM), the Machine Model (MM) and the Charge Device Model.
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PD = Total Chip Power Dissipation, [W]
OJA = Package Thermal Resistance, [°C/W]

The total power dissipation can be calculated from:

Pn = Pt +P

D INT 10
PINT = Chip Internal Power Dissipation, [W]

Two cases with internal voltage regulator enabled and disabled must be considered:
1. Internal Voltage Regulator disabled

P =1 v I v I v

ppPLL T 'ppA DDA

_ 2
Plo = ) Rpson Hio,
|

INT = 'pp Vb * 'DDPLL

Which isthe sum of all output currents on 1/0O ports associated with VDDX and VDDR.

For RDSON isvalid: Y

_ 'OL. .
RDSON = I—,for outputs driven low
oL
respectively
\Y -V
_ 'DD5 "OH. . :
R = ;for outputs driven high
DSON loy
2. Internal voltage regulator enabled

PINT = 'pDR YDDR *'DDA DDA

Ippr IS the current shown in (Table A-7) and not the overall current flowing into VDDR, which
additionally contains the current flowing into the external loads with output high.

2
PiA = E R 0l
10 | DSON IOi

Which isthe sum of all output currents on 1/0O ports associated with VDDX and VDDR.
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1
[P 4000
NVMOP

The setup time can be ignored for this operation.

A.3.1.4 Mass Erase

Erasing aNVM block takes:

1
thass = 20000
NVMOP

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

Thetime 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.

teheck = lOcation I:tCyc +10 IItCyc

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 fnvmMosc 0.5 501 MHz
2 D | Bus frequency for Programming or Erase Operations | fnvmsus 1 MHz
3 D | Operating Frequency fnvmor 150 200 kHz
4 | P |Single Word Programming Time tswpgm 46 2 7453 us
5 | D |Flash Row Programming consecutive word thwpgm 20.4 31®) Hs
6 | D |Flash Row Programming Time for 32 Words ) torpgm 678.4 @ 1035.5 4 Hus
7 | P | Sector Erase Time tera 205 26.7 @ ms
8 | P |Mass Erase Time tmass 100 ® 133 @ ms
9 D | Blank Check Time Flash per block teheck 116 327787 teye
10 | D |Blank Check Time EEPROM per block teheck 11 ®) 1034 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
fous-

. Maximum Erase and Programming times are achieved under particular combinations of fyymop and bus frequency fys.
Refer to formulae in Sections Section A.3.1.1 Single Word Programming- Section A.3.1.4 Mass Erasefor guidance.

. Row Programming operations are not applicable to EEPROM

. Minimum Erase times are achieved under maximum NVM operating frequency fyymop-

. Minimum time, if first word in the array is not blank

. Maximum time to complete check on an erased block

w

~NOo O~
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Table A-12 NVM Reliability Characteristics?!

Conditions are shown in (Table A-4) unless otherwise noted

Num | C Rating Symbol Min Typ Max Unit

Flash Reliability Characteristics

Data retention after 10,000 program/erase cycles at an 15 ) —
average junction temperature of T ;4 < 85°C 100

- , tr RET Years
Data retention with <100 program/erase cycles at an —

2
average junction temperature T 54 <85°C 20 100

3 c Number of program/erase cycles 10.000 o
(-40°Cc < T; <0°C) , B

N Cycles
Number of program/erase cycles —

4 1€ |°c < T, < 140°0) 10,000 | 100,000°

EEPROM Reliability Characteristics

Data retention after up to 100,000 program/erase cycles

2 —
at an average junction temperature of T3,y < 85°C 15 100

teEpRET Years

Data retention with <100 program/erase cycles at an

2 —
6 |¢ average junction temperature T 5,4 < 85°C 20 100

Number of program/erase cycles

(-40°C £ T; £ 0°C) 10,000 — _

Neep Cycles
Number of program/erase cycles

3 —
8 |C (0°C < T; < 140°C) 100,000 | 300,000
NOTES:
1. T3avg Will Not exeed 85°C considering a typical temperature profile over the lifetime of a consumer, industrial or automotive

appﬁcation.

2. 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 defines Typical Data Retention, please
refer to Engineering Bulletin EB618.

3. Spec table quotes typical endurance evaluated at 25°C for this product family, typical endurance at various temperature
can be estimated using the graph below. For additional information on how Freescale defines Typical Endurance, please
refer to Engineering Bulletin EB619.
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Figure A-2 Typical Endurance vs Temperature
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The on-chip voltage regulator isintended to supply the internal logic and oscillator circuits. No external

DC load is allowed.

Table A-13 Voltage Regulator Recommended Load Capacitances

Rating Symbol Min Typ Max Unit
Load Capacitance on VDD1, 2 CLvbD 220 nF
Load Capacitance on VDDPLL CLVDDfCPLL 220 nF

Freescale Semiconductor
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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 Colpittsand 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. tcgoyT Specifiesthe maximum time before switching to the
internal self clock mode after POR or STOP if aproper oscillation is not detected. The quality check also
determines the minimum oscillator start-up time typogc. The device also features a clock monitor. A
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And finally the frequency relationship is defined as

— fVCO
f

n = 2synr+1) =50

ref

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

_ 20nih (g

R = — = 2*1*50*10kHz/(316.7Hz/Q)=9.9kQ =~ 10kQ
(0)

The capacitance C4 can now be calculated as:

2
- 2L 0516, _ = 5.19nF =~ 4.7nF
Cs = nd. R f R =09)

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

C4/20<C_<Cy/10  C, = 470pF

A.5.3.2 Jitter Information

The basic functionality of the PLL is shownin Figure A-3. With each transition of the clock ¢, 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 |oop resulting in aclock
jitter. Thisjitter affects the real minimum and maximum clock periods asillustrated in Figure A-4.
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0 1 2 3 N-1 N

t .
< minN

t
< maxN

Figure A-4 Jitter Definitions
Therelativedeviation of t,,, isat itsmaximum for one clock period, and decreasestowards zero for larger
number of clock periods (N).

Defining the jitter as:

tmax(N)

N Etnom

tmin(N)

N Etnom

[
[
[]

J(N) = maxal —

For N < 100, the following equation is a good fit for the maximum jitter:
I
J(N) = =+,
JN

J(N) A

I I I I >
1 5 10 20 N

Figure A-5 Maximum bus clock jitter approximation
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