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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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Section 1 IntroductionMC9S12DT256

1.1 Overview

The MC9S12DT256 microcontroller unit (MCU) is a 16-bit device composed of standard on-chip
peripheralsincluding a 16-bit central processing unit (HCS12 CPU), 256K bytes of Flash EEPROM, 12K
bytes of RAM, 4K bytes of EEPROM, two asynchronous serial communications interfaces (SCI), three
serial peripheral interfaces (SPI), an 8-channel 1C/OC enhanced capture timer, two 8-channel, 10-bit
anaog-to-digital converters (ADC), an 8-channel pulse-width modulator (PWM), adigital Byte DataLink
Controller (BDLC), 29 discrete digital 1/0 channels (Port A, Port B, Port K and Port E), 20 discrete digital
I/O lines with interrupt and wakeup capability, three CAN 2.0 A, B software compatible modules
(MSCAN12), and an Inter-1C Bus. The MC9S12DT256 has full 16-bit data paths throughout. However,
the external bus can operate in an 8-bit narrow mode so single 8-bit wide memory can be interfaced for
lower cost systems. The inclusion of aPLL circuit allows power consumption and performance to be
adjusted to suit operational requirements.

1.2 Features

e HCS12 Core

— 16-bit HCS12 CPU
i. Upward compatible with M68HC11 instruction set

ii. Interrupt stacking and programmer’s model identical to M68HC11
iii. Instruction queue
iv. Enhanced indexed addressing
— MEBI (Multiplexed External Bus Interface)
— MMC (Module Mapping Control)
— INT (Interrupt control)
— BKP (Breakpoints)
— BDM (Background Debug Mode)
* CRG
— Low current Colpitts or Pierce oscillator
- PLL
— COP watchdog
— Real timeinterrupt
— Clock Monitor
» 8-bit and 4-bit ports with interrupt functionality
— Digital filtering
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20

— Programmablerising or falling edge trigger

Memory

— 256K Flash EEPROM

— 4K byte EEPROM

— 12K 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

— Flexible identifier filter programmable as 2 x 32 bit, 4 x 16 bit or 8 x 8 bit
— Four separate interrupt channels for Rx, Tx, error and wake-up

— Low-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-hit 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

Serial interfaces

— Two asynchronous Serial Communications I nterfaces (SCI)

— Three Synchronous Seria Peripheral Interface (SPI)

Byte Data Link Controller (BDLC)

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

Inter-IC Bus (11C)
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The following tables show the detailed register map of the MC9S12DT256.

$0000 - $000F

Address
$0000

$0001

$0002

$0003

$0004

$0005

$0006

$0007

$0008

$0009

$000A

$000B

$000C

$000D

$000E

$000F

Name

PORTA

PORTB

DDRA

DDRB

Reserved

Reserved

Reserved

Reserved

PORTE

DDRE

PEAR

MODE

PUCR

RDRIV

EBICTL

Reserved

$0010 - $0014

Address
$0010

$0011

@ MOTOROLA

Name

INITRM

INITRG

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:

MEBI map 1 of 3 (Core User Guide)

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 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 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
Bit 7 6 5 4 3 2 Bit 1 Bit 0
Bit 7 6 5 4 3 Bit 2 0 0
0 0 0
NOACCE PIPOE | NECLK | LSTRE | RDWE
0 0
MODC | MODB | MODA VIS EMK EME

PUPKE 0 0 PUPEE 0 0 PUPBE | PUPAE

RDPK 0 0 RDPE 0 0 RDPB | RDPA
0 0 0 0 0 0 0 EoTR
0 0 0 0 0 0 0 0

MMC map 1 of 4 (Core User Guide)

Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RAM15 | RAM14 | RAM13 | RAM12 | RAM11 0 0 |RAMHAL
0 REG14 | REG13 | REG12 | REG11 0 0 0

27
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$00AO0 - $00C7 PWM (Pulse Width Modulator 8 Bit 8 Channel)

Address  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Read:[ Bit7 6 5 4 3 2 1 Bit 0

$O0BL  PWMCNTS e 0 0 0 0 0 0 0 0
Read:[ Bit7 6 5 4 3 2 1 Bit 0

$00B2  PWMCNT6 .m0 0 0 0 0 0 0 0
Read:[ Bit7 6 5 4 3 2 1 Bit 0

$00B3  PWMCNT7 e 0 0 0 0 0 0 0 0

$00B4  PWMPERO &2l gi7 6 5 4 3 2 1 Bit 0
Write:

$00B5  PWMPERL &2l pgi7 6 5 4 3 2 1 Bit 0
Write:

$00B6  PWMPER2 &2l pgi7 6 5 4 3 2 1 Bit 0
Write:

$0087  PWMPER3 &2l pgi7 6 5 4 3 2 1 Bit 0
Write:

$00B8  PWMPER4 2| pgi7 6 5 4 3 2 1 Bit 0
Write:

$00B9  PWMPERs &2l gi7 6 5 4 3 2 1 Bit 0
Write:

$00BA  PWMPERs 2| pgit7 6 5 4 3 2 1 Bit 0
Write:

$00BB  PWMPER7 eod| ity 6 5 4 3 2 1 Bit 0
Write:

$00BC  PWMDTYO eadl gy 6 5 4 3 2 1 Bit 0
Write:

$00BD  PWMDTYL eadl gy 6 5 4 3 2 1 Bit 0
Write:

$00BE  PwMDTY2 eadl gy 6 5 4 3 2 1 Bit 0
Write:

$00BF  PWMDTY3 eadl gy 6 5 4 3 2 1 Bit 0
Write:

$00C0  PWMDTY4 eadl gy 6 5 4 3 2 1 Bit 0
Write:

$00C1  PWMDTY5 eadl gy 6 5 4 3 2 1 Bit 0
Write:

$00C2  PWMDTYs eadl gty 6 5 4 3 2 1 Bit 0
Write:

$00Cc3  PWMDTY? eadl gy 6 5 4 3 2 1 Bit 0
Write:
Read: PWMRS 0 PWM7IN | PWM7E

$00C4  PWMSDN |50 PWMIF | PWMIE |~ o | PWMLVL PWM7IN | 7 NA
Read:[ 0 0 0 0 0 0 0 0

$00C5 Reserved o
Write:
Read:[ 0 0 0 0 0 0 0 0

$00C6 Reserved o
Write:
Read:[ 0 0 0 0 0 0 0 0

$00C7 Reserved o
Write:
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$00D8 - $00DF SPI0 (Serial Peripheral Interface)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Read: 0 0 0 0 0 0 0 0
$00DC Reserved e .
Write:
$00DD  spiopR  Readl gy 6 5 4 3 2 1 Bit0
Write:
Read: 0 0 0 0 0 0 0 0
$00ODE Reserved e .
Write:
Read: 0 0 0 0 0 0 0 0
$00DF Reserved eg )
Write:
$00EO - $00E7 [IC (Inter IC Bus)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$00EO IBAD s\frigf ADR7 | ADR6 | ADR5 | ADR4 | ADR3 | ADR2 | ADRI1 0
Read:
$00E1 IBFD write:| 'BS7 IBC6 IBC5 IBC4 IBC3 IBC2 IBC1 IBCO
Read: — — 0 0
$00E2 IBCR write.| 'BEN IBIE MS/SL | TXRX | TXAK F—c=p IBSWAI
$00E3 BSR Read:| TCF IAAS IBB BAL 0 SRW BIF RXAK
Write:
$00E4 BDR  Readl g D6 D5 D4 D3 D2 D1 DO
Write:
Read: 0 0 0 0 0 0 0 0
$00ES5 Reserved e .
Write:
Read: 0 0 0 0 0 0 0 0
$OOE6 Reserved e .
Write:
Read: 0 0 0 0 0 0 0 0
$00E7 Reserved e .
Write:
$OOES - $00EF BDLC (Bytelevel Data Link Controller J1850)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Read: 0 0 0 0
$00ES8 DLCBCRL . | IMSG | CLKS IE WCM
Read: 0 0 13 12 11 10 0 0
$00E9 DLCBSVR | co&
Write:
$00EA  DLCBCR2 s\frigf SMRST | DLOOP | RX4XE | NBFS | TEOD | TSIFR | TMIFR1 | TMIFRO
Read:
$00EB DLCBDR  ,../| D7 D6 D5 D4 D3 D2 D1 DO
$00EC  DLCBARD \Ff\fri: 0 RXPOL 2 0 BO3 | BO2 | BOl | BOO
$00ED  DLCBRSR Head 0 0 R5 R4 R3 R2 R1 RO
Write:
$00EE pLcscr  Read: 0 0 0 BDLCE 0 0 0 0
Write:
Read: 0 0 0 0 0 0 0 IDLE
$OOEF  DLCBSTAT | oo
Write:
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2.3.18 PE2/R/W—Port E I/O Pin 2

PE2 isagenera purpose input or output pin. In MCU expanded modes of operations, this pin drives the
read/write output signal for the external bus. It indicates the direction of data on the external bus.

2.3.19 PE1/IRQ — Port E Input Pin 1

PE1 isagenera purpose input pin and the maskable interrupt request input that provides a means of
applying asynchronous interrupt requests. Thiswill wake up the MCU from STOP or WAIT mode.

2.3.20 PEO/ XIRQ — Port E Input Pin 0

PEO isageneral purpose input pin and the non-maskable interrupt request input that provides a means of
applying asynchronous interrupt requests. Thiswill wake up the MCU from STOP or WAIT mode.

2.3.21 PH7 /KWH7/SS2 — Port HI/O Pin 7

PH7 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 slave select pin SS of the Serial Peripheral Interface
2 (SP12).

2.3.22 PH6/KWH6 / SCK2 — Port H 1/O Pin 6

PH6 isageneral purposeinput or output pin. It can be configured to generate aninterrupt causing the MCU
toexit STOP or WAIT mode. It can be configured as serial clock pin SCK of the Serial Peripheral Interface
2 (SP12).

2.3.23 PH5/KWH5 /MOSI2 — Port H1/O Pin 5

PH5isageneral 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 master output (during master mode) or slave input
pin (during slave mode) MOSI of the Serial Periphera Interface 2 (SPI12).

2.3.24 PH4 [ KWH4 /| MISO2 — Port H I/O Pin 2

PH4 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 master input (during master mode) or slave output
(during slave mode) pin M1SO of the Serial Periphera Interface 2 (SPI12).

2.3.25 PH3/KWH3/SS1 — Port HI/O Pin 3

PH3isageneral purposeinput or output pin. It can be configured to generate aninterrupt causing the MCU

to exit STOP or WAIT mode. It can be configured as slave select pin SS of the Serial Peripheral Interface
1 (SPI1).
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2.3.33 PK][5:0] / XADDR[19:14] — Port K 1/0 Pins [5:0]

PK5-PKO are general purpose input or output pins. In MCU expanded modes of operation, these pins
provide the expanded address XADDR[19:14] for the external bus.

2.3.34 PM7 /] TXCAN4 — Port M I/O Pin 7

PM7 isageneral purpose input or output pin. It can be configured as the transmit pin TXCAN of the
Motorola Scalable Controller Area Network controller 4 (CAN4).

2.3.35 PM6/ RXCAN4 — Port M 1/O Pin 6

PM6 isageneral purpose input or output pin. It can be configured as the receive pin RXCAN of the
Motorola Scalable Controller Area Network controller 4 (CANA4).

2.3.36 PM5/TXCANO / TXCAN4 / SCKO — Port M I/O Pin 5

PM5 isageneral purpose input or output pin. It can be configured as the transmit pin TXCAN of the
Motorola Scalable Controller Area Network controllers 0 or 4 (CANO or CAN4). It can be configured as
the serial clock pin SCK of the Serial Peripheral Interface 0 (SPI0).

2.3.37 PM4 ] RXCANO / RXCAN4/ MOSIO — Port M I/O Pin 4

PM4 isagenera purpose input or output pin. It can be configured as the receive pin RXCAN of the
Motorola Scalable Controller Area Network controllers 0 or 4 ( CANO or CAN4). It can be configured as
the master output (during master mode) or slave input pin (during slave mode) MOSI for the Serial
Peripheral Interface 0 (SPI0).

2.3.38 PM3/TXCAN1/TXCANO/SSO — Port M I/O Pin 3

PM3isagenera purpose input or output pin. It can be configured as the transmit pin TXCAN of the
Motorola Scalable Controller Area Network controllers 1 or 0 (CAN1 or CANO). It can be configured as
the slave select pin SS of the Seria Peripheral Interface 0 (SPI0).

2.3.39 PM2/RXCAN1/RXCANO /MISOO0 — Port M I/O Pin 2
PM2 isagenera purpose input or output pin. It can be configured as the receive pin RXCAN of the
Motorola Scalable Controller Area Network controllers 1 or 0 (CAN1 or CANO). It can be configured as

the master input (during master mode) or slave output pin (during slave mode) M1SO for the Serial
Peripheral Interface 0 (SPI0).
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444 Run

Although thisis not alow power mode, unused peripheral modules should not be enabled in order to save
power.
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Figure 20-4 Recommended PCB Layout for 8B0QFP Pierce Oscillator
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A.2.3 ATD accuracy

Table A-10 specifiesthe ATD conversion performance excluding any errors due to current injection,
input capacitance and source resistance.

Table A-10 ATD Conversion Performance

Conditions are shown in Table A-4 unless otherwise noted
VRrer = VgrH - VrL = 5.12V. Resulting to one 8 bit count = 20mV and one 10 bit count = 5mV

fATDCLK = 2.0MHz

Num | C Rating Symbol Min Typ Max Unit
1 P | 10-Bit Resolution LSB 5 mV
2 P | 10-Bit Differential Nonlinearity DNL -1 1 Counts
3 P | 10-Bit Integral Nonlinearity INL -2.5 +1.5 25 Counts
4 | P |10-Bit Absolute Errort AE -3 2.0 3 Counts
5 | P [8-Bit Resolution LSB 20 mvV
6 P | 8-Bit Differential Nonlinearity DNL -0.5 0.5 Counts
7 P | 8-Bit Integral Nonlinearity INL -1.0 0.5 1.0 Counts
8 | P |8-Bit Absolute Errort AE -15 +1.0 1.5 Counts

NOTES:
1. These values include the quantization error which is inherently 1/2 count for any A/D converter.

For the following definitions see also Figure A-1.

Differential Non-Linearity (DNL) is defined as the difference between two adjacent switching steps.

- _Vi=Vi

DNL(1) = —[(SB

The Integral Non-Linearity (INL) is defined as the sum of all DNLSs:

Yn—Vo_
1LSB

-1

n
INL(n) = Z DNL(i) =
i=1
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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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@ s
(INPUT) V] \ _
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SCK | |
Bt | [N /
7 I A \. Y -
SCK X [ (@2 /.<_ _7\*@ :
(CPOL=1) \
(INPUT) ) 1 —] <—/
MISO _'L see / )
(OUTPUT) — T note (SLAVE MSB OUT 7 BIT6...1 SLAVELSBOUT )
MOSI > /o
4 R
(NPUT) —  MSBIN \—< BITG...1 —— LSBIN > {
NOTE: Not defined!
Figure A-9 SPI Slave Timing (CPHA=1)
In Table A-20 the timing characteristics for slave mode are listed.
Table A-20 SPI Slave Mode Timing Characteristics
Num Characteristic Symbol . Unit
Min Typ Max
1 SCK Frequency fek DC — 1/4 fous
1 |SCK Period tsck 4 — oo thus
2 | Enable Lead Time tiead 4 — — thus
3 |Enable Lag Time tiag 4 — — thus
4 Clock (SCK) High or Low Time twsck 4 — — thus
5 Data Setup Time (Inputs) tsy 8 — — ns
6 Data Hold Time (Inputs) thi 8 — — ns
7 Slave Access Time (time to data active) ta — — 20 ns
8 Slave MISO Disable Time tyis — — 22 ns
9 |Data valid after SCK Edge tusck — — 30 + tpys * ns
10 |Data Valid after SS fall tyss — — 30 + s ns
11 |Data Hold Time (Outputs) tho 20 — — ns
12 Rise and Fall Time Inputs tefi — — 8 ns
13 Rise and Fall Time Outputs to — — 8 ns
NOTES:

1. ty,s added due to internal synchronization delay
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Table A-21 Expanded Bus Timing Characteristics

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

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

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

Num |C Rating Symbol Min Typ Max Unit
32 | D |NOACC hold time tNOH 2 ns
33 | D |IPIPOJ[1:0] delay time tpoD 2 7 ns
34 | D [IPIPO[1:0] valid time to E rise (PWg —tpgp) tpov 11 ns
35 | D |[IPIPO[1:0] delay time® (PWgp-tp1y) tp1p 2 25 ns
36 | D |IPIPOJ[1:0] valid time to E fall tpyv 11 ns
NOTES:

1. Affected by clock stretch: add N x t¢,c where N=0,1,2 or 3, depending on the number of clock stretches.
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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.

DETAIL A

re— F—

R !

_J }

[$]o20®]c] A8 ®[D @]

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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