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NOTE:
1. [: Available for this device, O: Not available for this device.

2.

(o206 B SN OV)

MC9S12DB128 | MC9S12DB128
Modules SC5158464 SC5158464
SC102202° SC1022028
Package Code PVIPVE FU

3L40K, OL94R,

3L40K, OL94R,

Mask set 4L40K?*, 5L40KS, | 4L40K*, 5L40K®,
2L94R 2L94R
Temp Options M, V, C/IM, V M,V,C
AEC qualified Yes Yes
Notes An errata exists An errata exists

contact Sales Office

contact Sales Office

80 Pin bond-out for MC9S12DG128E, MC9S12DG128, MC9S12DJ128E, MC9S12DJ128, MC9S12A128, SC515847,

SC515848, SC101161DG, SC101161DJ, SC102203, and SC102204 is the same; MC9S12DB128, SC515846, and
SC102202 have a different bond-out.
. Part numbers MC9S12DT128E, MC9S12DG128E, and MC9S12DJ128E are associated with the mask set 1L40K.
. Part numbers SC515846, SC515847, SC515848, and SC515849 are associated with the mask set 4L40K.
. Part numbers SC101161DT, SC101161DG, SC101161DJ are associated with the mask set 1L59W.
. Part numbers SC102202, SC102203, SC102204, and SC102205 are associated with the mask set 5L40K which is not for

volume production.

The following figure provides an ordering number example for the MC9S12D128 devices.
M29S12 DJ128 C FU

.

Package Option
Temperature Option
» Device Title

» Controller Family

Temperature Options

C = -40°
V = -40°
M= -40°

Cto 85 C
Cto 105°C
Cto 125°C

Package Options

FU =
PV =

80QFP
112LQFP

PVE = | ead-free 112LQFP

Figure 0-1 Order Parthumber Example

The following items should be considered when using a derivative.

* Registers

— Do not write or read CANO registers (after reset: address range $0140 - $017F), if using a
derivative without CANO (see (Table 0-1) and (Table 0-2)).

— Do not write or read CAN1 registers (after reset: address range $0180 - $01BF), if using a
derivative without CAN1 (see (Table 0-1) and (Table 0-2)).

— Do not write or read CAN4 registers (after reset: address range $0280 - $02BF), if using a
derivative without CAN4 (see (Table 0-1) and (Table 0-2)).

— Do not write or read BDLC registers (after reset: address range $00E8 - $00EF), if using a
derivative without BDLC (see (Table 0-1) and (Table 0-2)).

— Do not write or read 11 C registers (after reset: address range $00EO - $00E7), if using a
derivative without I1C (see (Table 0-1) and (Table 0-2)).

20
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Do not write or read Byteflight registers (after reset: address range $0300 - $035F), if using a
derivative without Byteflight registers (see (Table 0-1) and (Table 0-2)).

* Interrupts

Fill the four CANO interrupt vectors ($FFBO - $FFB7) according to your coding policies for
unused interrupts, if using a derivative without CANO (see (Table 0-1) and (Table 0-2)).

Fill the four CANL1 interrupt vectors ($FFA8 - $FFAF) according to your coding policies for
unused interrupts, if using a derivative without CAN1 (see (Table 0-1) and (Table 0-2)).

Fill the four CAN4 interrupt vectors ($FF90 - $FF97) according to your coding policies for
unused interrupts, if using a derivative without CAN4 (see (Table 0-1) and (Table 0-2)).

Fill the BDLC interrupt vector ($FFC2, $FFC3) according to your coding policies for unused
interrupts, if using a derivative without BDLC (see (Table 0-1) and (Table 0-2)).

Fill the I1C interrupt vector ($FFCO, $FFC1) according to your coding policies for unused
interrupts, if using a derivative without 11C (see (Table 0-1) and (Table 0-2)).

Fill the four Byteflight interrupt vectors ($FFAQ - $FFA7) according to your coding policiesfor
unused interrupts, if using a derivative without Byteflight (see (Table 0-1) and (Table 0-2)).

e Ports

The CANO pin functionality (TXCANO, RXCANQO) is not available on port PJ7, PJ6, PM5,
PM4, PM3, PM2, PM1 and PMQO, if using a derivative without CANO (see (Table 0-1) and
(Table 0-2)).

The CANL1 pin functionality (TXCAN1, RXCANL) is not available on port PM3 and PM2, if
using a derivative without CAN1 (see (Table 0-1) and (Table 0-2)).

The CAN4 pin functionality (TXCAN4, RXCAN4) is not available on port PJ7, PJ6, PM7,
PM6, PM5 and PM4, if using a derivative without CAN4 (see (Table 0-1) and (Table 0-2)).

The BDLC pin functionality (TXB, RXB) is not available on port PM1 and PMO, if using a
derivative without BDLC (see (Table 0-1) and (Table 0-2)).

ThellIC pin functionality (SCL, SCA) is not available on port PJ7 and PJ6, if using aderivative
without 11C (see (Table 0-1) and (Table 0-2)).

The Byteflight pin functionality (BF_PSLM, BF_PERR, BF_PROK, BF_PSYN, TX_BF,
RX_BF) isnot available on port PM7, PM6, PM5, PM4, PM3 and PM2, if using a derivative
without Byteflight (see (Table 0-1) and (Table 0-2)).

Do not write MODRR1 and MODRRO Bit of Module Routing Register (PIM_9DTB128 Block
User Guide), if using a derivative without CANO (see (Table 0-1) and (Table 0-2)).

Do not write MODRR3 and MODRR2 Bit of Module Routing Register (PIM_9DTB128 Block
User Guide), if using aderivative without CAN4 (see (Table 0-1) and (Table 0-2)).

* Pinsnot availablein 80 pin QFP package for MC9S12DG128E, MC9S12DG128,
MC9S12DJ128E, MC9S12DJ128, MC9S12A128, SC515847, SC515848, SC101161DG,
SC101161DJ, SC102203, and SC102204

Freescale Semiconductor 21
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Figure 1-1 MC9S12DT128 Block Diagram

VRH | VRH |<—VRH
128K Byte Flash EEPROM ATDO  VRL | ATD1  vRL |le—VRL
VDDA | VDDA |«—VDDA
8K Byte RAM VSSA |- VSSA |«—VSSA
ANO l«—PADOO ANO fe] J«—PADOS
2K Byte EEPROM AN1 l«—PADO1 AN1 f«- |«—PADO9
AN2 «—PADO2 AN2 |« |«—paDI10
VDDR—>>{ AN3 8 [«—PADO3 AN3 [« = [«—PAD11
VSSR—» AN4 < |«—PADO4 AN4 j«- < |«—PAD12
VREGEN—> Voltage Regulator AN5 l«—PADO5 AN5 |« |<—PAD13
VDD1,2 < ANG l«— PADO6 ANG |« |«—PAD14
VSS1,2 < AN7 L«—PADO7 AN7 |« |«—PADI15
Single-wire Background PIXO0 [ [<>PKO ,
BKGD=>1"""pebug Module CPU PPAGE PIX1 | e PK1 !
XFC <] PIX2 | é « [*PK2,
VDDPLL Clock and oot it [0 1 it
pLL Reset — PIX4 [« O <> PK4
VSSPLL - Generation Periodic Interrupt PIXS |e] > PK5 :
EXTAL—» Module COP Watchdog ol P > ,
XTAL ] Clock Monitor ROMCTL ECS PK7
RESET > Breakpoints 10CO [ <> PTO
I0C1 fe>| > PT1
PEo—> | XRQ 10C2 ja <> pT2
PEl—» >
PE2 <> < :5\% System Enhanced Capture 10C3 [ 'E 'I: > PT3
PE3 < | L Integration Timer 10C4 {2 |a le>PT4
<> o <> LSTRB a
= Module 10C5 Je> e> PT5
PE4=»{ > ECLK
a (SIM) 10C6 | > PT6
PE5 -] > MODA 10C7 |er] > P77
PE6->] <> MODB
PE7 <> <> NOACC/XCLKS sclo RXD |- <> PSO
TEST—»] TXD | <> PS1
sci1 RXD |- 0 le>» PS2
YYYYVYYY YVYYYVYYY D0 (€ [ f«>Ps3
. MISO |= > >
Multiplexed Address/Data Bus Mos! |l A _|O e ngg
FRTPeiey pRiERiet | 0 sk | [P
SS |= > > PS7
DDRA DDRB ivyy
BDLC RxB |-
PTA PTB (J1850) T8 | o
- £ > >
FYVITITTY Frvayv vy | cano RN < PO
~NOWYE N dQ FQLToado TXCAN > &.: > > PM1
FEsfffsss R2EEEEERE CANlRXCAN o 02 > PM2
W< mN O TXCAN > o <> 7 | = [e>PM3
A1 g Ao © NOWUUTONAO o =
roerrrrdf oo RX_BF | ° >0 |n |e>PM4
O0OOoO00O00Q oooocoooa |[BYTE- o o 00 >
00600000 00000000 [FLUGHT ™BFI ™ o PM5
1L IIIIIII< BE PSYN |le>]| = e > PM6
e . — e
. X LDETONAO ' BF PROK j=> o > > PM7
Multiplexed I 2222222 22323928, BF_PERR |e»| =
‘WideBus Kkt TEkkckg: - o
) 00000000 Oo6o4dAa0AaAda. BF_PSLM
VT TTTTrTeT T TS T ’ RXCAN KW30 J=>] e PJ0
« Multiplexed £ £ 23242 CANO,4 TxCAN KWl le| 2 | - lePa1
‘NarrowBust i i s ik kg _ o =
) [alalialalia sl i N, Inc SDA~k,KWJe<->Dn.<->p36
Semsee---- e . SCL |23 KWJ7 | > PJ7
Internal Logic 2.5V 1/0O Driver 5V
v A PWMO || KWPO | <> PP0
vop1.2 - \OJDX — | PwM1 |e>| KWP1 |e> > PP1
$s12 L ssx. T/ | PWM2 | KWP2 [ > pPp2
h - [ {PWM3 [ext KWP3 [« @ [0 f<>PP3
A/D Converter 5V & pwM4 || kWP4 || 2 | o |e>PP4
PLL 2.5V Voltage Regulator Reference PS5 e ks e © <> PP5
VoppLL —-— Vopa —> PWM6 [=»] KWP6 | l«>PP6
VsspLL —1 Vssa — PWM7 || KWP7 [ [~ PP7
= = MISO | > KWHO =] <> PHO
MOSI | »| KWH1 [« > PH1
Voltage Regulator 5V & 1/0
%DDR g SCK |- > KWH2 fe| [ [e=PH?
Vssr SPI1SS |- >| KWH3 [ 7 | T [<>PH3
L KWH4 [ Q | o [«>PH4
= [a)
KWHS5 = > PH5
KWHS6 > <> PH6
KWH7 > <> PH7
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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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$00DO0 - $00D7 SCI1 (Asynchronous Serial Interface)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$00D5  sciisrz  leadl 0 0 0 0 0 BRK13 | TXDIR |—AF

Write:
$00D6  SCilDRH  ead R T8 0 0 0 0 0 0

Write:

Read: R7 R6 R5 R4 R3 R2 R1 RO
$00D7 SCILDRL Write: T7 T6 T5 T4 T3 T2 T1 TO
$00D8 - $00DF SPI0 (Serial Peripheral Interface)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$00D8 SPIOCR1 \Ij\/eriigi SPIE SPE SPTIE MSTR CPOL CPHA SSOE LSBFE
$00D9 SPIOCR2 \Ij\/eriigi 0 0 0 MODFEN | BIDIROE 0 SPISWAI| SPCO
$00DA SPIOBR \Ij\/eriigi 0 SPPR2 | SPPR1 | SPPRO 0 SPR2 SPR1 SPRO
$00DB SPIOSR Regd: SPIF 0 SPTEF MODF 0 0 0 0

Write:
$00DC Reserved Regd: 0 0 0 0 0 0 0 0

Write:
$000D  sSPiopr  eadl gy 6 5 4 3 2 1 Bit0

Write:
$00DE Reserved Regd: 0 0 0 0 0 0 0 0

Write:
$00DF Reserved Regd: 0 0 0 0 0 0 0 0

Write:
$00EO - $00E7 IIC (Inter IC Bus)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$00EO IBAD \Ij\/eriigi ADR7 ADRG6 ADRS5 ADR4 ADR3 ADR2 ADR1 0

Read:
$00E1 IBFD Write: IBC7 IBC6 IBC5 IBC4 IBC3 IBC2 IBC1 IBCO

Read: - — 0 0
$00E2 IBCR Write: IBEN IBIE MS/SL TX/RX TXAK RSTA IBSWAI
$O00E3 IBSR Regd: TCF IAAS IBB IBAL 0 SRW IBIE RXAK

Write:
$00E4 IBDR Read:) D6 D5 D4 D3 D2 D1 DO

Write:
$00E5 Reserved Regd: 0 0 0 0 0 0 0

Write:
$00E6 Reserved Regd: 0 0 0 0 0 0 0 0

Write:
$00E7 Reserved Regd: 0 0 0 0 0 0 0 0

Write:

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

Address
$xxxC

$xxxD

$XXXE

$xxxF

$xx10

$xx11

$xx12

$xx13

$xx14-
$xx1B

$xx1C

$xx1D

$xx1E

$xx1F

$0180 -

Address
$0180

$0181

$0182

$0183

$0184

48

Name

CANRXDLR
Reserved
CANXRTSRH

CANXRTSRL

Extended ID
CANXTIDRO
Standard ID
Extended ID
CANXTIDR1
Standard ID
Extended ID
CANXTIDR2
Standard ID
Extended ID
CANXTIDR3
Standard ID

CANXTDSRO -
CANXTDSR7

CANXTDLR
CONXTTBPR
CANXTTSRH

CANXTTSRL

$01BF

Name

CAN1CTLO
CAN1CTL1
CAN1BTRO
CAN1BTR1

CAN1RFLG

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:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DLC3 | DLC2 | DLC1 | DLCO

TSR15 | TSR14 | TSR13 | TSR12 | TSR1l | TSR10 [ TSR9 | TSR8
TSR7 | TSR6 | TSR5 | TSR4 | TSR3 | TSR2 | TSR1 | TSRO
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

DLC3 | DLC2 | DLC1 | DLCO

PRIO7 | PRIO6 | PRIOS | PRIO4 | PRIO3 | PRIO2 | PRIO1 | PRIOO
TSR15 | TSR14 | TSR13 | TSR12 | TSR1l | TSR10 [ TSR9 | TSR8
TSR7 | TSR6 | TSR5 | TSR4 | TSR3 | TSR2 | TSR1 | TSRO
CAN1 (Motorola Scalable CAN - MSCAN)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RXFRM o2CTt cswar FoNCH ) e | wupe | SLPRQ | INITRQ
CANE |CLKSRC| LOOPB | LISTEN 0 wupm |oEPAK L INITAK
SIW1 | SJWO | BRP5 | BRP4 | BRP3 | BRP2 | BRP1 | BRPO
SAMP | TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10
WUPIE | cscie LRSTATL | RSTATO | TSTATL [ TSTATO | |\ oo | oyr

Freescale Semiconductor




Device User Guide — 9S12DT128DGV2/D V02.17

Internal Pull
Pin Name | Pin Name | Pin Name | Pin Name | Pin Name |Powered Resistor Description
Function 1| Function 2| Function 3 | Function 4 | Function 5 by Reset P
CTRL S
tate
PH6 KWH6 --- — — VDDR PERH/ Disabled | Port H I/O, Interrupt
PPSH
PH5 KWH5 — — VDDR PERH/ Disabled | Port H I/O, Interrupt
PPSH
PH4 KWH4 - — — VDDR PERH/ Disabled | Port H I/O, Interrupt
PPSH
—_— PERH/ . Port H I/O, Interrupt,
PH3 KWH3 SS1 — — VDDR | o, |Disabled |5 oo
PERH/ . Port H I/O, Interrupt,
PH2 KWH2 SCK1 — — VDDR PPSH Disabled SCK of SPI1
PERH/ . Port H I/O, Interrupt,
PH1 KWH1 MOSI1 — — VDDR PPSH Disabled MOSI of SPI1
PERH/ . Port H I/O, Interrupt,
PHO KWHO MISO1 — — VDDR | ,og,, |Disabled |\ oo won
PERJ/ Port J I/O, Interrupt,
PJ7 KWJ7 TXCAN4 SCL TXCANO VDDX PPSJ Up TX of CAN4, SCL of
1c
PERJ/ Port J I/O, Interrupt,
PJ6 KWJ6 RXCAN4 SDA RXCANO VDDX PPSJ Up RX of CAN4, SDA of
1c
PJ[1:0] KWJ[1:0] — — — VDDX IIDDIIEDF;‘\]]/ Up Port J I/O, Interrupts
S PUCR/ PortK 10,
PK7 ECS ROMCTL — — VDDX PUPKE Up Emulation Chip
Select, ROM Control
. XADDRJ[19: PUCR/ Port K 1/0, Extended
PK[5:0] 14] - - - VEDX ' pupke| YP | Addresses
PERM/ Port M 1/O, BF slot
PM7 BF_PSLM TXCAN4 — — VDDX Disabled | mismatch pulse, TX
PPSM
of CAN4
Port M I/0, BF illegal
PM6 BF_PERR | RXCAN4 — — vopx | PERM/ pigapjeq |PUlse/message
- PPSM format error pulse,
RX of CAN4
Port M I/O, BF
PERM/ . reception ok pulse,
PM5 BF_PROK TXCANO TXCAN4 SCKO VDDX PPSM Disabled TX of CANO, CAN4,
SCK of SPIO
Port M I/O, BF sync
PERM/ pulse (Rx/Tx) OK
PM4 BF_PSYN RXCANO RXCAN4 MOSIO VDDX PPSM Disabled | pulse o/p, RX of
CANO, CAN4, MOSI
of SPIO
PERM/ Port M 1/0, TX of BF,
PM3 TX_BF TXCAN1 TXCANO SSO VDDX Disabled | CAN1, CANO, SS of
PPSM
SPIO
PERM/ Port M 1/0O, RX of BF,
PM2 RX_BF RXCAN1 RXCANO MISOO0 VDDX Disabled | CAN1, CANO, MISO
PPSM of SPIO

62
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2.3 Detailed Signal Descriptions

2.3.1 EXTAL, XTAL — Oscillator Pins

EXTAL and XTAL arethecrystal driver and external clock pins. Onreset all the device clocksare derived
from the EXTAL input frequency. XTAL isthe crystal output.

2.3.2 RESET — External Reset Pin

An active low bidirectional control signal, it acts as an input to initialize the MCU to a known start-up
state, and an output when an internal MCU function causes a reset.

2.3.3 TEST — Test Pin

Thisinput only pinisreserved for test.

NOTE: TheTEST pin must betied to VSSin all applications.
2.3.4 XFC — PLL Loop Filter Pin

PLL loop filter. Please ask your Freescale representative for the interactive application note to compute
PLL loop filter elements. Any current leakage on this pin must be avoided.

XFC
R 1
__ GCp
MCU
T
VDDPLL VDDPLL

Figure 2-4 PLL Loop Filter Connections

2.3.5 BKGD /TAGHI/ MODC — Background Debug, Tag High, and Mode Pin

The BKGD/TAGHI/MODC pinis used as a pseudo-open-drain pin for the background debug
communication. In MCU expanded modes of operation when instruction tagging is on, an input low on
this pin during the falling edge of E-clock tags the high half of the instruction word being read into the
instruction queue. It is used as a MCU operating mode select pin during reset. The state of thispinis
latched to the MODC bit at the rising edge of RESET. This pin has a permanently enabled pull-up device.

64 Freescale Semiconductor



Device User Guide — 9S12DT128DGV2/D V02.17
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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Table 4-3 Voltage Regulator VREGEN

VREGEN Description
1 Internal Voltage Regulator enabled

Internal Voltage Regulator disabled, VDD1,2 and

0 VDDPLL must be supplied externally with 2.5V

4.3 Security
The device will make available a security feature preventing the unauthorized read and write of the
memory contents. This feature allows:

» Protection of the contents of FLASH,

» Protection of the contents of EEPROM,

* Operation in single-chip mode, No BDM possible

*  Operation from external memory with internal FLASH and EEPROM disabled.

The user must be reminded that part of the security must lie with the user’s code. An extreme example
would be user’ s code that dumps the contents of the internal program. This code would defeat the purpose
of security. At the same time the user may also wish to put aback door in the user’ s program. An example
of thisisthe user downloads a key through the SCI which allows access to a programming routine that
updates parameters stored in EEPROM.

4.3.1 Securing the Microcontroller

Once the user has programmed the FLASH and EEPROM (if desired), the part can be secured by
programming the security bits located in the FLASH module. These non-volatile bits will keep the part
secured through resetting the part and through powering down the part.

The security byte residesin a portion of the Flash array.

Check the Flash Block User Guide for more details on the security configuration.
4.3.2 Operation of the Secured Microcontroller

4.3.2.1 Normal Single Chip Mode

Thiswill bethe most common usage of the secured part. Everything will appear the same asif the part was
not secured with the exception of BDM operation. The BDM operation will be blocked.

4.3.2.2 Executing from External Memory

The user may wish to execute from external space with a secured microcontroller. Thisis accomplished
by resetting directly into expanded mode. The internal FLASH and EEPROM will be disabled. BDM
operations will be blocked.
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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.
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Figure 23-3 Recommended PCB Layout for 112LQFP Pierce Oscillator
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Figure 23-4 Recommended PCB Layout for 80QFP (MC9S12DG128E, MC9S12DG128,
MC9S12DJ128E, MC9S12DJ128, MC9S12A128, SC515847, SC515848, SC101161DG,
SC101161DJ, SC102203, and SC102204) Pierce Oscillator
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A devicewill be defined asafailureif after exposure to ESD pulses the device no longer meetsthe device
specification. Complete DC parametric and functional testing is performed per the applicable device
specification at room temperature followed by hot temperature, unless specified otherwise in the device
specification.

Table A-2 ESD and Latch-up Test Conditions

Model Description Symbol Value Unit
Series Resistance R1 1500 Ohm
Storage Capacitance C 100 pF
Human Body Number of Pulse per pin -
positive - 3
negative 3
Series Resistance R1 0 Ohm
Storage Capacitance C 200 pF
Machine Number of Pulse per pin -
positive - 3
negative 3
Minimum input voltage limit -2.5 \%
Latch-up
Maximum input voltage limit 7.5 \%
Table A-3 ESD and Latch-Up Protection Characteristics
Num [C Rating Symbol Min Max Unit
1 C [Human Body Model (HBM) VueMm 2000 - \%
2 C | Machine Model (MM) VM 200 - \%
3 C | Charge Device Model (CDM) Veoum 500 - Vv
Latch-up Current at 125°C
4 C | positive ILaT +100 - mA
negative -100
Latch-up Current at 27°C
5 C | positive I AT +200 - mA
negative -200

A.1.7 Operating Conditions

This chapter describes the operating conditions of the device. Unless otherwise noted those conditions
apply to all 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
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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 Viu 0.65*Vpps - \
T | Input High Voltage Viy - - Vpps + 0.3
2 | P |Input Low Voltage Vi - - 0.35*Vpps \Y
T | Input Low Voltage Vi Vggs — 0.3 - - \Y
3 | C|Input Hysteresis Vivs 250 mvV
Input Leakage Current (pins in high ohmic input
4 | p|mode) i -1.0 - 1.0 HA
Vin = Vops ©" Vsss

Output High Voltage (pins in output mode)
5 c | Partial Drive loH = —2.0mA V Vpps — 0.8 _ _ \Vi

P | Full Drive 1oy = -10.0mA

Output Low Voltage (pins in output mode)
6 | c |Partial Drive g = +2.0mA \Y/ — — 0.8 \Y;

P | Full Drive 1| = +10.0mA

Internal Pull Up Device Current,

7| Ptested at vV, Max. lpuL - - -130 HA
Internal Pull Up Device Current, |
8 | Cltested at V,,, Min. PUH -10 - - HA
Internal Pull Down Device Current, |
9 | P ltested at vV, Min. PDH - - 130 HA
Internal Pull Down Device Current, |
10 | C |tested at V, Max. PDL 10 - - HA
11 | D | Input Capacitance Cin 6 - pF
Injection current!
12 | T |Single Pin limit lics -2.5 - 25 mA
Total Device Limit. Sum of all injected currents licp -25 25
13 | P |Port H, J, P Interrupt Input Pulse filtered 2 tpuLsE 3 Hs
14 | P |Port H, J, P Interrupt Input Pulse passed 2 tpuLsE 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 for
the measurements.
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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-3 Basic PLL functional diagram

The following procedure can be used to calculate the resistance and capacitance values using typical
values for K4, f; and i, from (Table A-16).

The grey boxes show the calculation for fy,co = 50MHz and f, = IMHz. E.g., these frequencies are used
for fogc = 4MHz and a 25MHz bus clock.

The VCO Gain at the desired VCO frequency is approximated by:
(fl B fvco) (60 — 50)
K =K EéKlﬂlV ~100 _
v - N = =100 [k =-90.48MHz/V
The phase detector relationship is given by:
Kq) = _|ich| EKV =316.7Hz/Q
ich iSthe current in tracking mode.

The loop bandwidth f~ should be chosen to fulfill the Gardner’ s stability criteria by at least afactor of 10,
typical values are 50. { = 0.9 ensures a good transient response.

2 (L [f i
fo < et 1 <" .z=009)
>, 10 ‘¢~ 7To
T[EHZ+ 1+0q fc < 25kHz
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A.7.2 Slave Mode

Figure A-8 and Figure A-9 illustrate the slave mode timing. Timing valuesare shownin (Table A-19).
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Figure A-8 SPI Slave Timing (CPHA =0)
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Figure A-9 SPI Slave Timing (CPHA =1)
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