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Multiplexed I/O Functions on the H8/3003 and H8/304X

The H8/300H microcontroller family combines a 32-bit register archited@#e with high peripherafunction integration
in a small, 112-piQFP package. Consequentlye need of multiplexing signals belonging to various on-oiogules
arises. Virtually all I/O Port Pins are multiplexed with 1, 2, or 3 other input/output sitp@étsontrol various periphera
and CPU functions. The H8/3003 has 9 Rarts with a total of 58 I/O pinand theH8/3042has 11 I/OPorts with a totg|
of 78 I1/O pins. All but 2 I/O bits are multiplexed on the H8/3083¢ alll/O lines of the H8/3042 have at least qual
functions. Although the distribution of peripheral function signals among the available I/hgsreen carefully
optimized, thehigh degree ofpin function-sharingposes someonstraints on the operation conditions of the chip. [This
technote will elucidate these constraints for each 1/0 Port. Also refer to Appendix C - I/BldetrDiagrams in th¢
Hardware Manuals for more information on the I/O Ports structure.

Port 8 (lines 0-3): P80 / RFSH- / IRQO-
P81 /CS3-/IRQ1-
P82/ CS2-/IRQ2-
P83 /CS1-/IRQ3-

If the corresponding interrupt enable bit for IRQ1, IRQ2, and/or IRQ3 in the Interrupt Enable Register (IER)nd ted
corresponding I-bit in CCR is cleared) whitee microcontroller is interfaced to exterdavices mapped in memoayeaq
3, 2, and/or Yespectively, atnterrupt request wilbccur eventime the corresponding chip select signal is asserted. The
reason ighat theoutput chip select signal fed back tahe interrupt controller inputs through a non-tristatdhiffer ang
an inverter, as illustrated in the PorBick Diagram of Appendix C in the Hardware Manual. Since in maseshis
situation is undesirable, a user canewiploy anexternal interrupt signal if it is multiplexed with a chiglext signalised
to address an externdévice. Similarly, IRQO€annot be used the microcontroller is interfaced teSRAM or DRAM
devices that uses the RFSH- line for its refresh cycle.

Port 9 (lines 4 and 5): P94 / SCKO / IRQ4-
P95/ SCK1/IRQ5-

If the corresponding interrupt enable bit for IR@4d/orIRQ5 in IER is sefand the I-bit inCCR is cleared) whilthe SC
is driven from an external serialock or outputghe internal seriatlock, aninterrupt request wilbccur on each fallinp
edge or low level ahe SCKO and/or SCK1 pinespectivelyand regardless of tHeDR-bits settings). In order tvoid
these occurrences, an external interrupt cannot be used if it is multiplexed with an 1/O pin used for the SCI serial ¢lock.

Port A (lines 0-7): PAO / TPO / TENDO- / TCLKA
PA1/TP1/TEND1-/TCLKB
PA2/TP2/TIOCAO / TCLKC
PA3/TP3/TIOCBO / TCLKD
PA4 / TP4 | TIOCAL / A23 (only for H8/304X in modes 3 and 4)
PA5 / TP5/ TIOCBL1 / A22 (only for H8/304X in modes 3 and 4)
PA6 / TP6 / TIOCA2 / A21 (only for H8/304X in modes 3 and 4)
PA7 /| TP7 / TIOCB2 / A20 (only for H8/304X in modes 3 and 4)

If the Integrated Timer Unit (ITU) is configurddr externalclock input viaTCLKA or TCLKB, and theDMA module is
activated by external requesstduses signals TENDO or TEND1 as end-of-DMycleflags, thelTU will be driven from
the corresponding TEND signal (and regardless ofXB&-bits settings). Sinctnis situation is notesirable in mogt
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applications, thdTU should not be driven by an extermédck if it is multiplexedwith an I/O pinused bythe DMA|
controller to provide an end-of-cycle flag.

The ITU should not be set to use TCLKC or TCLKD as exteohatk inputs while using TIOCAO, oiTIOCBO
respectively, as compare-match outputs stheecorresponding I/O Port outputs &d back tadhe counteclock inputs
(see Appendix C ithe Hardware Manuals). If tH€U is configured to use TCLKC or TCLKD while set up foput-
capture trigger action at TIOCAO or TIOCBEspectively, an input-capture event will occurtibaselectecexternalclock
transitions. Unlesthis particular situation ineeded, do not set up thEU to be driven from an externelock input pin
that is multiplexed with an input-capture pin used by the timer network.

The Timing Pattern Controller (TPC) cannate outputs TP2-3 to be triggered by an ITU input-capture eveiisht

TIOCAO or TIOCBO (if TPC is operating in the non-overlappimgde) since TPAndTP3 are function multiplexed wi
TIOCAO and TIOCBO respectively. Likewise, outputs TBAd TP6 cannot be triggered by input-capture action at
TIOCAL and TIOCA2 respectively because they are function-multiplexed on the same I/O pins. Also, out@utd TP4
cannot be utilized if input-capture occurs at TIOGBM TIOCB2 respectively, if TPC is operating time non-overlappin
mode.

Also, thelTU cannot be driven from an exterr@dck via TCLKD, TCLKC, TCLKB, or TCLKA if TPC outputs a
desired from TP3, TP2, TP1, or TPO respectively.

Port B (lines 0-3, 6-7): PBO/TP8/TIOCA3
PB1/TP9/TIOCB3
PB2/TP10/TIOCA4
PB3/TP11/TIOCB4
PB6 / TP14 /| DREQO-
PB7 / TP15/ DREQ1- / ADTRG-

The TPC cannotise outputs TP8 or TP10 if thaye triggered by an input-capture action via TIOCA3 or TIOQ
respectively, sincthe same pins atgsed for both functions. Similarly, outputs TP9 or TP11 cannot be used if th
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triggered by an input-capture action via TIOCB3 or TIOCQm®4pectively(and if the TPC is operating in the n¢n-

overlapping mode).

If the TPC is configured tose outputs TP1dnd/or TP15 while th©MA controller is set up to be activated upon
external trigger at DREQO- or DREQ1-, DMA transfer operations will occur every time a high-to-low transition ha
the corresponding TP outputs (since the 1/O port outptddsback tahe input line(see Appendix C inthe Hardwar
Manual).

If the DMA controller is configured to perform transfers upon a falling edge at DREQ1-thwike/D converter is setup

accept start-of-conversion upon a falling edge at ADTRG-, both operations will start simultaneoudlyesiaoe triggeredl

at the same pin (PB7).

Port C (lines 2-5): PC2 / TEND2- / CS4- (and only for H8/3003)
PC3/DREQ2-/ CS5-
PC4 / TENDS- / CS6-
PC5/ DREQ3-/ CS7-

If the DMA controller is set up to be activated upon an extdrigder at theDREQ2- or DREQ3-pins while the
microcontroller is interfaced to externdédvices mapped in memoayeas 5 or 7 respectively, DMA transfers weiticur
everytime the corresponding multiplexed chip select signak(@ CS;-) is asserted. This situation canadided by
usingonly one ofthe pinfunctions. Similarly, if theDMA usesthe TEND,- or TENDg3- pins to signal end-of-transfer,
microcontroller should not be interfaced to external devices mapped in memory areas 4 and 6, and viceversa.
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The information in this document has been carefully checked; however, the contents of this document may be
changed and modified without notice. Hitachi America, Ltd. shall assume no responsibility for inaccuracies, ¢r any
problem involving a patent infringement caused when applying the descriptions in this document. This matgrial is
protected by copyright law&l Copyright 1993, Hitachi America, Ltd. All rights reserved. Printed in U.S.A.
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