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Port H

In order to avoid floating nodes the ports should be either configured as outputs by setting the
data direction register (DDRH at Base+$0262) to $FF, or enabling the pull resistors by writing
a $FF to the pull enable register (PERH at Base+$0264).

Port J[1:0]

Port Jpull-up resistors are enabled out of reset on all four pins(7:6 and 1:0). Therefore care must
be taken not to disable the pull enables on PJ[1:0] by clearing the bits PERJ1 and PERJO at
Base+$026C.

Port K
Port K pull-up resistors are enabled out of reset, i.e. Bit 7 = PUKE = 1 in the register PUCR at
Base+$000C. Therefore care must be taken not to clear this bit.

Port M[7:6]
PM7:6 must be configured as outputs or their pull resistors must be enabled to avoid floating
inputs.

Port P6
PP6 must be configured as output or its pull resistor must be enabled to avoid afloating input.

Port §7:4]

PS7:4 must be configured as outputs or their pull resistors must be enabled to avoid floating
inputs.

PAD[15:8] (ATD1 channels)

Out of reset the ATD1isdisabled preventing current flowsin the pins. Do not modify the ATD1
registers!

Pinsnot availablein 80 pin QFP package for MC9S12DB128, SC515846, and SC102202

Port H

In order to avoid floating nodes the ports should be either configured as outputs by setting the
datadirection register (DDRH at Base+$0262) to $FF, or enabling the pull resistors by writing
a $FF to the pull enable register (PERH at Base+$0264).

Port J[7:6, 1:0]

Port Jpull-up resistorsare enabled out of reset onall four pins(7:6 and 1.0). Therefore care must
be taken not to disable the pull enables on PJ[7:6, 1:0] by clearing the bits PERJ7, PERJG,
PERJ1 and PERJO at Base+$026C.

Port K
Port K pull-up resistors are enabled out of reset, i.e. Bit 7= PUKE = 1 in the register PUCR at
Base+$000C. Therefore care must be taken not to clear this bit.

Port M[1:0]
PM 1:0 must be configured as outputs or their pull resistors must be enabled to avoid floating
inputs.

Port P6
PP6 must be configured as output or its pull resistor must be enabled to avoid afloating input.

Freescale Semiconductor
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1.4 Block Diagram

Figure 1-1 shows ablock diagram of the MC9S12DT128 device.

28 Freescale Semiconductor
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$0120 - $013F

Address
$0130

$0131

$0132

$0133

$0134

$0135

$0136

$0137

$0138

$0139

$013A

$013B

$013C

$013D

$013E

$013F

Name

ATD1DROH

ATD1DROL

ATD1DR1H

ATD1DR1L

ATD1DR2H

ATD1DR2L

ATD1DR3H

ATD1DR3L

ATD1DR4H

ATD1DR4L

ATD1DR5H

ATD1DR5L

ATD1DR6H

ATD1DR6L

ATD1DR7H

ATD1DR7L

$0140 - $017F

Address
$0140

$0141

$0142

$0143

$0144

$0145

Name

CANOCTLO

CANOCTL1

CANOBTRO

CANOBTR1

CANORFLG

CANORIER

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:

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
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0

CANO (Motorola Scalable CAN - MSCAN)

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

RXFRM 22T cswar F2NCR e | wupe | sLpro | INITRQ
CANE |CLKSRC| LOOPB | LISTEN 0 wupm [SEPAK | INITAK
SJW1 | SJWO | BRPS | BRP4 | BRP3 | BRP2 | BRP1 | BRPO
SAMP | TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10
WUPIE | cscie LRSTATL | RSTATO | TSTATL [ TSTATO | |\ oo | oyr
WUPIE | CSCIE |RSTATEL|RSTATEO|TSTATEL|TSTATEO| OVRIE | RXFIE
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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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$02CO -

Address

$02C0 -
$02FF

$0300 -

Address
$0300

$0301

$0302

$0303

$0304

$0305

$0306

$0307

$0308

$0309

$030A

$030B

$030C

$030D

$030E

$030F

$0310

$0311

$0312

$0313

$0314

$02FF

Name

Reserved

$035F

Name

BFMCR
BFFSIZR
BFTCR1
BFTCR2
BFTCRS3
Reserved
BFRISR
BFGISR
BFRIER
BFGIER
BFRIVEC
BFTIVEC
BFFIDAC
BFFIDMR

BFMVR
Reserved

BFPCTLBF

Reserved
BFBUFLOCK

Reserved

BFFIDRJ

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:

Read:

Write:
Read:
Write:
Read:
Write:
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Reserved
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
Byteflight
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INITRQ |MASTER| ALARM SLPAK SLPRQ |WPULSE| SSWAI INITAK
0 0 0
FSIz4 | FSIz3 | FSIz2 | FSIz1 | FSIzo
TWXO0T7 | TWXO0T6 | TWXO0T5 | TWX0T4 | TWX0T3 | TWXO0T2 | TWXOT1 | TWX0TO
TWXOR7 | TWXOR6 | TWXOR5 | TWXO0R4 | TWXOR3 | TWXOR2 | TWXOR1 | TWXORO
TWXO0D7 | TWX0D6 | TWXO0D5 | TWX0D4 | TWX0D3 | TWXO0D2 | TWX0D1 | TWX0DO
0 0 0 0 0 0 0 0
RCVFIF | RXIE_| oyNAlF | SYNNIF | SLMMIF 0 XSYNIF | OPTDF
TXIF_| ovrniF | ERRIF | syNerr | synur | iepie FEQSKIP L wakeir
RCVFIE | RXIE | SYNAIE | SYNNIE | SLMMIE 0 XSYNIE 0
TXIE | OVRNIE | ERRIE | SYNEIE | SYNLIE | ILLPIE | LOCKIE | WAKEIE
0 0 0 0 RIVEC3 | RIVEC2 | RIVEC1 | RIVECO
0 0 0 0 TIVEC3 | TIVEC2 | TIVEC1 | TIVECO
FIDAC7 | FIDAC6 | FIDACS5 | FIDAC4 | FIDAC3 | FIDAC2 | FIDAC1 | FIDACO
FIDMR7 | FIDMR6 | FIDMR5 | FIDMR4 | FIDMR3 | FIDMR2 | FIDMR1 | FIDMRO
MVR7 | MVR6 | MVR5 | MVR4 | MVR3 | MVR2 | MVRL | MVRO
0 0 0 0 0 0 0 0
PMEREN 0 PSLMEN | PERREN | PROKEN | PSYNEN 0 BFEN
0 0 0 0 0 0 0 0
TXBUFL | RXBUFL
0 0 0 0 0 0 OCK OCK
0 0 0 0 0 0 0 0
FIDRJ7 | FIDRJ6 | FIDRJ5 | FIDRJ4 | FIDRJ3 | FIDRJ2 | FIDRJ1 | FIDRJO
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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.

Freescale Semiconductor 65
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Figure 23-2 Recommended PCB Layout for 80QFP (MC9S12DG128E, MC9S12DG128,
MC9S12DJ128E, MC9S12DJ128, MC9S12A128, SC515847, SC515848, SC101161DG,
SC101161DJ, SC102203, and SC102204) Colpitts Oscillator
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NOTE: Inthefollowing context VDD5 is used for either VDDA, VDDR and VDDX; VS5
isused 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 isused for VDD1, VDD2 and VDDPLL, VSSis used for VSS1, VS2 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 1/O pins

Those /O pins have anominal level of 5V. Thisclass of pinsis comprised of all port I/O pins, the analog
inputs, BKGD pinand the RESET inputs. Theinternal structure of al those pinsisidentical, however some
of the functionality may be disabled. E.qg. for the analog inputs the output drivers, pull-up and pull-down
resistors are disabled permanently.

A.1.3.2 Analog Reference
This classis made up by thetwo VRH and VRL pins.
A.1.3.3 Oscillator

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

A.1.3.4 TEST
This pinisused 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 operating Vpps or V pp range during instantaneous and
operating maximum current conditions. If positive injection current (Vi > Vpps) isgreater than | pps, the
injection current may flow out of VDD5 and could result in external power supply going out of regulation.
Insure external VDDS5 load will shunt current greater than maximum injection current. Thiswill be the
greatest risk when the MCU is not consuming power; e.g. if no system clock is present, or if clock rateis
very low which would reduce overall power consumption.

98 Freescale Semiconductor
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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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All measurements are without output loads. Unless otherwise noted the currents are measured in single
chip mode, internal voltage regulator enabled and at 25MHz bus frequency using a4MHz oscillator in

Colpitts mode. Production testing is performed using a square wave signal at the EXTAL input.

A.1.10.2 Additional Remarks

In expanded modes the currents flowing in the system are highly dependent on theload at the address, data
and control signals aswell as on the duty cycle of those signals. No generally applicable numbers can be
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 Ibps 55
Wait Supply current
2 [ All modules enabled, PLL on Iopw 30 mA
P only RTI enabled (M) 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| DPDPPS 600 1600 W
C 105°C 650
P “V" 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) 3 @
C -40°C 570
C 27°C 600
C 70°C 650
|
4 ¢ 85°G DDPS 750 HA
C 105°C 850
C 125°C 1200
C 140°C 1500
Stop Current @
C -40°C 12
P 27°C 25 100
C 70°C 100
C 85°C 130
5 I A
P “C” Temp Option 100°C |  °P% 160 1200 K
c 105°C 200
P “v" Temp Option 120°C 350 1700
Cc 125°C 400
P “M” Temp Option 140°C 600 5000
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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 v moscisrequired 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 fyypmop-

The minimum program and erase times shown in (Table A-11) are calculated for maximum fy/ v op and
maximum f, .. The maximum times are calculated for minimum fy,/ v op and a fy,s of 2MHz.

A.3.1.1 Single Word Programming

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

t =9 L +25 1

S m
WPg NVMOP bus

A.3.1.2 Row Programming

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

=4 1 +9 1

t

bwpgm
Pg NVMOP bus
The time to program awholerow is:

tbrpgm = tswpgm +31 Ijbwpgm

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

Erasing a 512 byte Flash sector or a4 byte EEPROM sector takes:
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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 ps
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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).

(INPUSi'I% -\ \ V] \

(D) —> @ | > |=DCHe>
SCK ) , _ f—
CPOL =0 ‘ /
( (INPUT; 7/ \<—7' \ T KV /
SCK y —\ : <_ _>A <_@ I
(CPOL=1) \ / / N / \
(INPUT) 5 1 “A\— 11—
MISO F \ i 1
LU sLavel [ ms out BITG...1 X SLAVELSBOUT
o N N~
<(5)>

|
MOSI ¥
ey ——( MSI;?.\£—< BIT6...1 : —  LBIN )
|

Figure A-8 SPI Slave Timing (CPHA =0)
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(CPOL = 1) N ) ] N i \
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Figure A-9 SPI Slave Timing (CPHA =1)
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Table A-19 SPI Slave Mode Timing Characteristics

Conditions are shown in (Table A-4) unless otherwise noted, CLOAD = 200pF on all outputs

Num |C Rating Symbol Min Typ Max Unit
1 | P |Operating Frequency fop DC 1/4 fhus
1 | P |SCK Period tgg = 1./fgp tsek 4 2048 thus
2 | D |Enable Lead Time tiead 1 teye
3 D [Enable Lag Time tiag 1 teye
4 | D |Clock (SCK) High or Low Time twsck teye =30 ns
5 D | Data Setup Time (Inputs) tsy 25 ns
6 D | Data Hold Time (Inputs) thi 25 ns
7 D | Slave Access Time ta 1 teye
8 D [ Slave MISO Disable Time tais 1 teye
9 | D |Data Valid (after SCK Edge) ty 25 ns
10 | D |Data Hold Time (Outputs) tho 0 ns
11 | D |Rise Time Inputs and Outputs t; 25 ns
12 | D | Fall Time Inputs and Outputs t 25 ns
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A.8 External Bus Timing

A timing diagram of the external multiplexed-busisillustrated in Figure A-10 with the actual timing
values shown ontable (Table A-20). All major bussignalsareincluded in the diagram. While both adata
write and data read cycle are shown, only one or the other would occur on a particular bus cycle.

A.8.1 General Multiplexed Bus Timing

The expanded bus timings are highly dependent on the load conditions. The timing parameters shown
assume a balanced load across all outputs.
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Table A-20 Expanded Bus Timing Characteristics

Conditions are shown in (Table A-4) unless otherwise noted, C| gap = 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 high! 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 tAHDS 7 ns
9 D | Data hold to address tDHA 2 ns
10 | D |Read data setup time tbsr 13 ns
11 | D | Read data hold time IDHR 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) tbsw 12 ns
15 | D | Address access time™ (t,c~tap—tpsr) tacca 19 ns
16 | D |E high access time™ (PWg—tpsr) 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® (t.yc—tcsp—tpsr) taccs 1 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 ~trwp) trwy 14 ns
26 | D | Read/write hold time tRWH 2 ns
27 | D | Low strobe delay time tLsp 7 ns
28 | D |Low strobe valid time to E rise (PWg —t gp) tLsv 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 —t\op) tnov 14 ns
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Appendix B Package Information

B.1 General

This section provides the physical dimensions of the MC9S12DT128 packages.
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