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Figure 5(a). Block Diagram for 84013/015 IPC
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Figure 8. SIO Block Diagram

Watch Dog Timer (WDT) Logic Unit

This logic unit has been superintegrated into the IPC. It
detects an operation error, caused by the program run-
away, and returns to normal operation. Figure 9, shows the
block diagram of the WDT. Upon Power-On Reset, this unit
is enabled. if WDT is nol required, but WDTOUT is con-
nected to /RESET or any other circuit, it has to be disabled.
During the power-down mode of operation (either IDLE1/
2 or Stop), the Watch Dog Timer is halted.

WDT Output ((WDTOUT pin). When the WDT is used, the
0" level signal is output from the /WDTOUT pin after a
duration of time specified in the WDTP or in the WDTMR.
The output pulse width is one of the following, depending
on the /WDTOUT pin connection.

2 The /WDTOUT is connected to the /RESET pin: The “0"
tevel is pulsed for 5TcC (System clock cycles).

® The /WDTOQUT is connected to a pin other than the
/RESET pin: The “0" level is kept until the Watch Dog
timer is cleared by software, or reset by /RESET pin.

CGC Logic Unit. The IPC has CGC (Clock Generator/
Controller) unit. This unit is identical to the one with the
Z84C01 and the Z84C50, and supports power-downmodes
of operation. The output from this unit is on the pin called
CLKQUT, and is not connected to the system clock inter-
nally. The CLKIN pin is the system clock input. The user
can connect CLKOUT to CLKIN to utilize this CGC unit, or
supply external clock from CLKIN pin.

The CGC unit allows crystal input (XTAL1, XTAL2) or
External Clock input on the XTAL1 pin. It has clock divide-
by-two circuits and generates a half-speed clock to the
input.

Z84C13/C15. The power-down modes of the IPC vary
depending upon whether the system clock is fed from the
CGC unit (tie CLKOUT to CLKIN) or the external clock
source on the CLKIN pin. They also have divide-by-one
Mode. if the clock is supplied by this CGC unit, all of the
modes in "halt” state are available. When external ciock is
provided on the CLKIN pin, XTAL1 is not left openi (tied to
“0" or “1") to avoid meta-stable conditions to minimize
power consumption.
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Disable Word
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D7 =01 pt Disable
D7 = 1 Interrupt Enable

Figure 16. Interrupt Disable Word

CTC CONTROL REGISTERS

For more detailed information, refer to the CTC Technicat
Manual.

Channel Control Word

This word sets the operating modes and parameters as
described below. Bit DO is a “1” to indicate that this is a
Control Word (Figure 17).

|D7|Dsloslo4loa|02|m]no|

I— Controf or Vector

0 = Vector
1 = Control Word

Reset
0 = Continued Operation
1 = Software Reset

Time G
0 = No Time Constant Follows
1 = Time Constant Follows

Thne Trigger *

b CLK/TRG Exige Selaction
0 Selocts Falling Edge
1 Selects Rising Edge

F Value *
1 = Value of 256
0 = Value of 16

Mode
0 Selects Timer Mode
1 Selects Counter Mode

Inte:
1 Enables Interrupt
0 Disables Interrupt

* Timer Mode Only

Figure 17. CTC Channel Control Word

Bit D7. Interrupt Enable. This bit enables the interrupt iogic
so that an internal INT can be generated at zero count.
Interrupts are programmed in either mode and may be
enabled or disabled at any time.

Bit D6. Mode Bit. This bit selects either Timer Mode or
Counter Mode.

Bit D5. Prescalor Factor. This bit selects the prescalor
factor for use in the timer mode. Either divide-by-16 or
divide-by-256 is available.

Bit D4. Clock/Trigger Edge Selector. This bit selacts the
active edge of the CLK/TRG input pulses.

Bit D3. Timer Trigger. This bit selects the trigger mode for
timer operation. Either automatic or external triggermay be
selected.

Bit D2. Time Constant. This bitindicates that the next word
programmed is time constant data for the downcounter.

Bit D1. Software Reset. Writing 1 to this bit indicates a
software reset operation, which stops counting activities
until another time constant word is written.

Time Constant Word

Before a channel starts counting, it must receive a time
constant word. The time constant value is anywhere be-
tween 1 and 256, with “0” being accepted as a countof 256
(Figure 18).

ID7|Ds|Ds|D4IDa|Dz|D1IDo|

-

TC2
TC3
TC4
TCS
TCé
TC7

Figure 18. CTC Time Constant Word

Interrupt Vector Word

Ifone or more of the CTC channels have interruptenabled,
then the Interrupt Vector Word must be programmed. Only
the five most significant bits of this word are programmed,
and bit DO must be “0". Bits D2-D1 are automatically
modified by the CTC channels when it responds with an
interrupt vector (Figure 19).
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I_ 0 = Interrupt Vector Word

1 = Control Word

e Channel Identifier
{Automatically inserted
by CTC)

0 0= Channel 0

0 1 =Channel 1

1 0 =Channel 2

1

1 = Channel 3
pplied By User

Figure 19. CTC Interrupt Vector Word

SIO REGISTERS

For more detailed |nformauon refer to the SIO Technical
Manual.

. Read Registers. The SIO channel B contains three read

registers while channel A contains only two that are read to
obtain status information. Toread the contents of a register
{rather than RRO), the program must first write a pointer to
WRO in exactly the same manner as a write operation. The
next I/O read cycle will place the contents of the selected
read registers onto the data bus (Figure 2043, b, ¢).

Read Register 0

lzlosloslm]mlozlmloﬂ

| L e
INT Pending (Ch. A Only)

Tx Buffer Empty

DCD

Sync/Hunt

CcTs *
Tx Undomun/EOM

* Used With "External/Status Interrupt® Modes

Figure 20a. SIO Read Register 0

Road Register 1 1

OoDEDEAR,

I— Al Sent
1FiokdBit  1FieldBiin )
in Previous Second Previous
Byte Byte
1 0 0o ] 3
o 1 o 0 4
1 1 0 o 5 *
¢ 0 1 o 6 >
1T 0 1 1] 7
o 1 1 0 8
1 1 1 1 8
o 0 o 2 8 J
Parity Error
Rx Overrun Error
CRC/Framing Error
End of Frame (SDLC)

. Residue data for eight Rx bits/character programmed
1 Used with special receive condition mode

Figure 20b. SIO Read Register 1

Road Register 2 (Channel B Only)
IE7ID°IDSID‘ID°|°2ID’ Do]

vo T\

Vit

Va2t

v3t Intermupt
V4 r Vactor

t Variable If "Status Affacts Vector” is programmed

Figure 20c. SIO Read Register 2

Write Registers. The SIO Channel B contains eight write
registers while Channel A contains only seven that are
programmed 1o configure the operating mode character-
istics of each channel. With the exception of WRO, pro-
gramming the write registers is a two step operation. The
firstoperation is a pointer written to WRQ which pointstothe
selecled register. The second operation is the actual
controf word that is written into the register to configure the
SIO channel (Figure 21).
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Write Register 0 Write Register

ID7|Ds|Ds|o4Ioa|Dzlm]ﬂ ID7|os|05|04|03|02|m]ﬂ

| ' I I— EXT INT Enable
0 0 O Register0
0 O 1 Register1 Tx INT Enable
0 1 O Reglister2 Status A Veat
0 1 1 Register3 s Affects or
1 0 O Registerd {Ch. B only)
DYy e 0 o memome
ster
11 1 Rglstsﬂ 0 1 RxINT On Flrst Character
1 0 INT On Al Rx Characters (Parity Affects Vector)
0 0 0 NulCod 1 1 cﬂ’ On AK Rx Characters (Parity Does Nat Affect
0 O 1 SendAbort(SDLC) )
0 1 0 Reset EXT/STATUS Interrupts
0 1 1 Channel Reset MiakReady on R/T
1 0 O Enable INT on Next Rx Character
1 0 1 Reset TxINT Ponding /MaktReady Function
1t 1 0 ErorReset Mait/Ready Enable
1 1 1 Retumn from INT (Ch. A Only) "
+ Or on special condition
0 0 NulCode
0 1 Reset Rx CRC Checker
1 0 Reset Tx CRC Generator
1 1 Reset Tx Underrun/EOM Latch
Write Register 3
|o7[osfos]o4[ 03] 02] 01 oo}
Write Register 2 (Channel B Only)} | Rx Enabi
e
|D7|Ds|05|04|03|02|m|no| amech S
Addi Search Made (SDLC]
I— Vo \ [§ }
Vi Rx CRC Enable
V2 Enter Hunt Phase
3 Interrupt Auto Enabi
V4 Vector
V5 0 0 RxS5 Bits/Character
vé 0 1 Rx7 Bits/Character
1 0 Rx6 Bits/Character
Vi J 1 1 Rx8Bits/Character

Figure 21. SIO Write Registers
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MWER (ReadWrite)
o7 Do
[1|1|1|1lo|ololq(vuu.mpow«mnuot)

L

Memory Wait Low Boundary

Specifies Lower
Address (A15-A12) for
Memory Wahk Insertion

Memory Walt High Boundary
Spacifies High
Address (A15-A12) for
Memory Walt Insertion

Figure 28. Memory Wait Boundary Register

Bit D7-D4. Memory Wait High Boundary. This field speci-
fies A15-A12 of the upper address boundary for Memory
Wait.

Bit D3-D0. Memory Wait Low Boundary. This field specifies
A15-12 of the lower address boundary for Memory Wait./

Memory Wait states are inserted for the address range:
{D7-D4 of MWBR) 2 A15-A12 > (D3-D0 of MWBR)

This register is set to “FOh" on Power-on Reset, which
specifies the address range for Memory Wait as “0000h to
FFFFRh",

Chip Select Boundary Register

(CSBR, Control Register 02h) .

This register specifies the address range for each chip
select signal. When accessed memory addresses are
within this range, chip select signals are active (Figure 29).

CSBR (Read/Write)
o7 Do

Lxlxlx' HEE | |1_| {Value on Power-on Reset)

L

/CS0 Boundary (A15-A12 5)
/CS1 Boundary
(A15-A12 < and > /CSO
Boundary)

Figure 29. Chip Select Boundary Register

D7-D4. /CS1 Boundary Address. These bits specify the
boundary address range for /CS1. The bit values are
ignored on power-up as the /CS1 enable bitis off. The /CS1
is asserted if the address lines A15-12 have an address
value greater than the programmed value for /CS0, and
less than or equal to the programmed value in these bits.

D3-DO. /CSO Boundary Address. These bits specify the
boundary address range for /CS0. /CSO is asserted if the
address lines A15-12 have an address value less than or
equal to the programmed boundary value. Tha /CSO en-
able bitin the MCR must be setto 1. Upon Power-up reset,
these bits come up as all 1's so that /CSO is asserted for
all addresses.

Chip Select signals are active for the address range:

/CS0: (D3-DO of CSBR) 2 A15-A1220
{CS1:(D7-D4 of CSBR) 2 A15-A12 >
{D3-DO of CSBR)

This register is set to “xxx1111b” on Power-on Reset,
which specifies the address range of /CSO for “0000h to
FFFFh” (all Memory location) and /CS1 “undefined.”

Misc Control Register (MCR, Control Register 03h)

This register specifies miscellaneous options on this de-
vice (Figure 30).

MCR (ReadWrite)

o7 Do »
[ololololololo]Tl(vmeoanrmnmo

I— /CS0 Enable

0 = Disable
1 = Enable

/CS1 Enable
0 = Disable
1 = Enable

32-Bk CRC Enable
0 = Disable
1 = Enable

Raset Output Disatie
0 = Reset Output Is Enabled
1 = Roset Output Is Diabled

e —
e —————————n

Shouid Program as "000”

Figure 30. Misc Control Register

Bit D7-D5. Reserved. These three bits are reserved and
are always programmed as “000".

Bit D4. Clock Divide-by-one option. “0"-Disable, “1"-en-
able. On-chip CGC unit has divide-by-two circuil. By
setting this bitto one, this circuit is bypassed and CLKOUT
is equalto X'tal oscillator frequency (or external clack input
on the XTAL1 pin). This bit has no effect when the on-chip
CGC unitis not in use and the external system clock is fed
from CLKIN pin. Upon Power-on Reset, this bit is cleared
to 0 and the clock is divided by two.
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Table 3. Device status in Halt state’
(When using on-chip CGC unit; CLKOUT and CLKIN are
tied together)

Mode CGC CPU CTC PIO SIO WDT CLKOUT

IDLE1 O
IDLE2 O
STOP X
RUN- O

O XXX
O %X 0O .
O X x x
O X x X
O X x X
O X0 X

O: Operating
X: Stop

All of the operating modes listed here are valid with crystal
input (Crystal connected between XTAL1/2 or external
clockinputon XTAL1). For the external clock on the CLKIN
pin, only the IDLE2 and RUN modes are applicable.

TIMING

Basic Timing

The basic timing is explained here with emphasis placed
on the hait function relative to the clock generator. The
following items are identical to those for the Z84C00. Refer
to the data sheet for the Z84C00.

®  Operation code felch cycle

& Memory Read/Write operation

8 Input/Output operation

® Bus request/acknowledge operation

8 Maskable interrupt request operation

¥ Non-Maskable interrupt request operation

8 Reset Operation

Operation When HALT Instruction is Executed. When the
CPU fetches a halt instruction in the operation code fetch
cycle, HALT goes active (Low) in synch with the falling
edge of T4 state before the peripheral LS! and CPU stops
the operation. After this, the system clock generation
differs depending upon the operation mode (RUN Mode,
IDLE 1/2 Mode or STOP Mode). If the internal system clock
is running, the CPU continues to execute NOP ifistruction
even in the halt state.

RUN Mode (HALTM = 11). Shown in Figure 31 is the basic
timing when the halt instruction is executed in RUN Mode.

MiCyde _ | M1 Cycle g M1 Cycle
p. T4 T1 T2 T3 T4 T1 T2 T3
cLKouT L L
THALT
M1
HALT OP-Code
FotchCyclo | NOP Execution ] NOP Execution

Figure 31. Timing of RUN Mode
(at Halt Instruction Command Execution)
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in RUN Mode, output from the CGC unit (CLKOUT) is not
slopped and the internal system clock (3) continues even
after the halt instruction is executed. Therefore, until the
hait state is released by the interrupt signal (/NM! or /INT)

or [RESET signal, MPU continues to execute HALT instruc-
tions (internally executing NOP instructions).

IDLE? Mode (HALTM=00). Shown in Figure 32 is the basic
timing when the haltinstruction is executed in IDLE 1 Mode.

T4

CLKOUT I I P
rl}

(]

(Intemal

System _J—l\ MPU Operation STOP PP
Clock) )
MALT {L
9
M1 '1'

HALT instruction Operation
Code Fetch Cycle

;l

Figure 32. IDLE1 Mode Timing
(At Halt Instruction Execution)

in1DLE 1 Mode, the internal oscitlator continues to operate,
but clock output (CLKQUT) is stopped at T4 Low state of
HALT instruction execution. Then all components in the
MPU stop their operation. This mode is not supported

CLKOUT

when the CGC unitis inactive and the external clock is fed
from CLKIN pin; CLKOUT should be connected ta CLKIN.

IDLE2 Mode (HALTM=01). Shown in Figure 33 is the basic
timing when the haltinstruction is executed in IDLE? Mode.

]
(Intemal
System

N

EplnlnleBnlnle el

CPU Operation STOP c

Clock)

THALT

L4

r{d

M1 a

L

HALT Instruction Operation
Code Fetch Cydle

;I

Figure 33. IDLE2 Mode Timing
(At Halt Instruction Execution)
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HALT Instruction
Execution 1

NOP Instruction Execution

Interrupt Process

o

M1

] -

CLKOUT

[y

) T4 T1 T2 T1 T2 T3 T4 T1 T2

o T4 T T2 T T2 T3 T4 T T2
(Intenmnal —-l I-——I I——I I——l I-——I m I——I I-—-I I-—l l-—-l I—
System
Clock) 1

IHALTﬁ

S e T o M

T
M _____ A— ~ _ %—— CPU Intemal

' Latch for NMI

M1 +
—f—

o I ! l
[
]

Interrupt Sample Timing

Figure 35. Hait Release Operation Timing
By Interrupt Request Signal in RUN Mode

In RUN Mode the internal system clock is not stopped. If
the interrupt signal is recognized on the rising clock edge
of T4 of the continued NOP instruction, CPU will execute
the interrupt process from the next cycle.

The haltrelease resets CPU in RUN Mode (Figure 36). After
reset, CPU will execute an instruction starting from ad-
dress 0000H. However, in order to reset the CPU itis

necessary tokeep /RESET signal at “0" for atleast 3system
clock cycles. (For Z84C13/C15: 3 clock cycles if Reset
outputis disabled.) In addition, if /RESET signal becomes
"1, after the dummy cycle for at least two T statas, CPU
executes an instruction from address 0000H.
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HALT Instruction Execute Instruction

Execution ' 1o Address 0000H
T L mrirr

2
(Internal -
Systom I l | I l “ I l I I I I ” I I I l I I l | I
Clock)

/RESET 5 L‘” ’J

Figure 36. Halt Release Operation Timing
By Reset in RUN Mode

IDLE 1 Mode (HALTM=00), IDLE2 Mode (HALTM=01 ). The
halt refease operation by interrupt signat in IDLE1 Mode is
shown in Figure 37 (a) and in IDLE2 Mode in Figure 37 (b).
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When /RESET signal at “0" level is input into the IPC, the
internal system clock is restarted and the IPC will execute
an instruction stored in address 0000H.

At time of /RESET signal input, it is necessary to take the
same care as that in resetting the IPC in RUN Mode.

j,  NOP Command Execution

Halt release in STOP Mode (HALTM=1 0) by interrupt. The
halt release operation by interrupt signal in STOP Mode is
shown in Figure 39.

P

|

T4 Lk T2 T3 T4 T
1]
(internal
System I I F I I l I I I I I I l I
Clock) ’ i
|
¥
MHALT | : I____
|
1
1
M1 4’; ﬂ . I I : I
!
1
1
-“’y—j ﬁ”— L
Ml __”_ _______________ l____:‘—-MPUlntemal
1 Latch for NMI
1
ff 1
INT | I
1
1
1
Interrupt Sampling Timing

Figure 39. Halt Release Operation Timing By Interrupt
Request Signal in STOP Mode

When the IPC receives an interrupt signal, the internal
oscillator is restarted. To obtain stabifized oscillation,
CLKOUT (and the internal system clock) are started after
a start-up time of (2“+2.5) TcC (TcC: Clock Cycle) by the
internal counter.

CPU executes one NOP instruction after the internal sys-
tem clock is restarted. At the same time, it samples an
interrupt signal at the rise of T4 state during the execution
of this NOP instruction. If the interrupt signal is accepted,
CPU executes the interrupt process operation from the
next cycle.

During interrupt signal input, it is necessary (o take the
same care as the interrupt signal input in IDLE1/2 Mode.

Halit release in STOP Mode (HALTM=10) by /RESET.
When /RESET at “0" level is input into the IPC, the internal
oscillator is restarted. However, the internal clock counter
for warm-up does not operate. Therefore, the operation is
not carried out properly due to unstable clock oscillation.
Itis necessary to hold /RESET at “0” level for sufficient time.
The halt release operation by the IPC resetting in STOP
Mode is shown in Figure 40.
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Z84C13/C15 Only. The /RESET pulse is stretched to a
minimum of 16 cycles and driven outof the Z84C13/C150n
the /RESET pin if Reset output is enabled (bit D3 of MCR is
cleared to “0"). Setting bit D3 disables the driving out of

/RESET. The values in the control registers (WDTMR,
SCRP, WCR, MWBR, CSBR and MCR) are initialized to the
default value on /RESET.

|

Executive Instruction from
Address 0000H

T1 T2 T3
CLKOUT I | . I I I | I | I I I I I I I I
7]

(Internal
System ‘__I |_I I.”_I I_.I |—| l——l I—-l I-—
Clock) .
£C
HALT I I ”
£e
rl4
o i¥ 15 I

/RESET ﬂ I P

(d
(4

.
I—u

¢

=7

}

Figure 40. Halt Release Operation Timing
By Reset in STOP Mode

Start-up Time at Time of Restart (STOP Mode). When the
MPU is released from the halt stale by accepting an
interrupt request, it executes an interrupt service routine.
Therefore, when an interrupt request is accepted, it starts
generating clock on the CLKOUT pin, after a start-up time,
by the internal counter [(2%+2.5) TcC (TcC:Clock Cycle)).
This obtains a stabilized oscillation for operation.

Further, in case of restart by the /RESET signal, the internal
counter does not operate.

Evaluation operation. Each of the CPU signats (A15-0,
D7-0, MREQ, fIORQ, /RD, WR, /HALT, M1, JRFSH) can
be 3-stated by activating the EV pin. The Z84C13/C15
enhances the counter part by eliminating the requirement
of /BUSREQ to go active.

Instruction set. The instruction setof the IPC is the same for
the Z84C00. For details, refer to the data sheet of the
Z84C00 Technical Manual.

AC TIMING

The following section describes the timing of the IPC. The
numbers appearing in the figures refer to the parameters
on Table A-F.

CPU Timing
Parameters referenced in Figure 41 through Figure 48
appear in Table A.

The IPC’'s CPU executes instructions by proceeding through
the following specific sequence of operations:

Memory read or write
10 device read or write
Interrupt acknowledge

The basic clock periodis referred to as a Time or Cycle and
three or more T cycles make up a machine cycle(e.g., M1,
M2 or M3). Machine cycles are extended either by the CPU
automatically inserting one or more Wait states or by the
insertion of one or more Wait states by the user.
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Input or Output Cycles. Figure 43 shows the timing foran  When the CPU is accessing the on-chip l/O registers (PIO,
/0 read or /O write operation. During I/O operations, the ~ CTC, SIO and system control registers), the data from/to

CPU automatically inserts a single Wait state (T,.). This

extra Wait state allows sufficient time for an /O portto  is output during 1/O cycle.

decode the address from the port address lines.

these registers also appears on the data bus, or data bus

T T2 Twa Tw T3
=/ !k_/_\_/_\k-ﬂ-/—! Sk_/—’Kk._/r—\_
@ (o, ] ‘e) I‘_
2
A7-A0 Valid Port Address
V2 K
T ]
. <& @
rora /
N —@ ﬁrJL
@ Og u
ft— ~—@®
AT
1
"@' o @— - et
( \
/RO st; (C 1[
2 .
External Q
VO Read _—l
Operation ® B @_’1 T
y A
07-D0 V/7//, y Valid Data
Daa In ANN\N (e e
\ ™ 77 -
(o /
& ﬁ’;; —"{ r‘“@
VO Wit z -®
Operation (L
D7-D0 I X
o f _ ) -
e
\ )—
Internal ! ®
Read D7-D0 \ _ Output Valid

Operation Data Out / Floating

Note: TWA = One watt cycle automatically inserted by GPU

Figure 43. Input or Output Cycle

(See Tabie A)
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interrupt Request/Acknowledge Cycle. The CPU samples
the interrupt signal with the rising edge of the last clock
cycle at the end of any instruction (Figure 44). When an
interrupt is accepted, a special /M1 cycle is generated.

During this M1 cycle, /IORQ becomes active (instead of
/MREQ) to indicate that the interrupting device ¢an place
an 8-bit vector on the data bus. The CPU automatically
adds two Wait states to this cycle.

Tu T1 T2 Twa Twa Tw T3
- !_\_/_\_/_\L_/__! \”/—x \ﬂ_z[!—\_
®
®
ANT
——O~l o
- ) ” ;I(
l’lt
(0 ma
n \ }_
l’l’
®
—
AORQ
JL Il
&0y 1’1
g
(Omm @—— r
MWAIT ;I / \
o] —e (@ .
rt
D7-D0 p \\\N\ :r X Vakid Data X__—
NOTE: 1)TU = Last state of any instruction cycle
2) Ty = Walt cycle automatically inserted by CPU
Figure 44. iInterrupt Request/Acknowledge Cycle
(See Table A)
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Non-Maskable Interrupt Request Cycle. /NMI is sampled at
the same time as the maskable interruptinput/INT, but has
higher priority and cannot be disabled under software
control. The subsequent timing is similar to that of a normal

—— Last M Cycle

memory read operation except that data put on the bus by
thememory isignored. The CPU instead execules a restart
(RST) operation and jumps to the /NMI service routine
located at the address 0066H (Figure 45).

Tu T T2

AW AVAWAWVAYW AW S

/NMI

—>@I<...

_>'<—

A15-A0 X PC

—-®
MREQ

< e—@®—
— = -
RD /
*Anhouy\/NMH h fo g it recognized on the followi achine , INMI's fafi
musloca.rnolal:r:‘mnihemm%hdodqdemmﬂwlutsﬂmdwkrt&mqmu).  faling edge

Figure 45. Non-Maskable Interrupt Request Operation
(See Table A)
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Clock
(DLET Mode) 1/_\_/—\_/_\_

T4 T4 Ta T3

Clock
S AVAVAV AWVAWAN

®
T \
mw \
-
{(¢)
Y

(a) Clock Restart Timing by /INT, /NMI (IDLE1/2 Mode)

T

CLKOUT

meser  \| /

(b) Clock Restart Timing by /RESET (IDLE 1/2 Mode)

' Figure 51. Clock Restart Timing (IDLE1/2 Mode)
(See Table B)
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(b) Interrupt Acknovﬂedge Cycle Timing for On-chip peripheral from External Bus master
(See Table C)

2 Ta T,

/RD \
Y
D7-DO q F—

IEl X
N
:
O @)
A
IEO X( {

(c) Op-code fetch Cycle Timing for On-chip peripheral from External Bus master
(See Table C)

Figure 53. On-chip Peripheral Timing from External Bus master (Continued)
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SIO Timing
Figure 56 shows the timing for on-chip S1O.

ICTS, /DCD, _/—\ r h \
/SYNC |
® i O,
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T . W
-® 11 ® O,
-~ O] O
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MNT/RDY ;I
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Oy —(@— Q)
— ®
et el
. X X
(19
WT/RDY
(%)
NT
ISYNC
{External J
Sync Mode) !
ISYNC
{Output J
Mode) ! .

Figure 56. SIO Timing
(See Table F)
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AC CHARACTERISTICS (Continued)

Table B. CGC Timing (See Figure 49 to 52)

Z84C1306 284C1310 284C1316*
284C1506 Z84C1510 Z84C1516
No  Symbol Parameter Min  Max Min  Max Min  Max Unit  Note
1 TRST(INT)S Clock Restart Time by /INT (Typ)2":2.5TcC (Typ)2“+2.5TcC (Typ)2“+25TcC  ns
(STOP Mode)
2 TRST(MNI)S  Clock Restart Time by /NM! (Typ)2“+2.5TcC (Typ)2"+25TcC (Typ)2*425TcC  ns
_ (STOP Mode) ‘
3 TRST(INT)I Clock Restart Time by /INT 2.5TcT 2.5TcT 2.5T¢T ns
(IDLE Mode) .
4 TRST(Nmi)l Clock Restart Time by /NMI 2.5TcT 2.5TcT 2.5TcT ns
(IDLE Mode)
5 TRST(RESET)  Clock Restart Time by /RESET 1TcC 1TcC 17cC ns
(IDLE Mode)
6 TICLKOUT CLKOUT Rise Time 15 10 6 ns
7 TrCLKOUT CLKOUT Fall time 15 10 6 ns
8 TeX1 XTAL1 Cycle Time (for External
Clock Input on XTAL1)
Divide-by-Two Mode 81 50 K} ns
Divide-by-One Mode 162 100 61 ns
9 TwiX1 XTAL1 Low Pulse Width
(for External Clock input
on XTAL1)
Divide-by-Two Mode 35 15 10 ns
Divide-by-One Mode 65 40 25 ns
10 TwhX1 XTAL1 High Pulse Width
(for Exdernat Clock input
on XTAL1)
Divide-by-Two mode B 15 10 ns
_ ~ Divide-by-One mode 65 40 % ns
n Xt XTAL1 Rise Time 25 25 15 ns [81)
(for Extemnal Clock input
on XTAL1)
12 T XTAL1 Fall Time 25 25 15 ns [B1)

(for External Clock Input
on XTAL1)

Note:

[B1}] If parameters 8 and 9 are not met, adjust parameters 11 and 12 to satisfy parameters 8 and 9.
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Table F. SIO Timing (See Figures 53(a) and 56)

O~ (S N

284C1306 Z84C1310 284C1316*
284C1506 284C1510 284C1516
No Symbol Parameter Min  Max Min  Max Min  Max Unit  Note
TwPh Pulse Width (High) 150 120 80 ns
TwPl Pulse Width (Low) 150 120 80 ns
TcIxC /TxC Cycle Time 250 200 120 ns [F1}
TwTxCH /TxC Width (High) 85 80 55 ns
TwTxCL . [TxC Width (Low) 85 80 55 ns
TrixC /TxC Rise Time 60 60 60 ns
TxC TG Fall Time 60 60 60 ns
TdTxCH(TxD) /1xC Fallto TxD Delay 160 120 40 ns
TdTxCH(W/RRf) TxC Fall to /W//RDY Fall Delay 5 9 5 9 5 8 TeC
(Ready Mode)
10 TdTxCH(INT) /TxC Fall to /INT Fall Delay 5 9 5 9 5 9 TeC
1" TeRxC /RxC Cycle Time 250 200 120 ns [F1]
12 TwRxCh /RxC Width (High) 85 80 55 ns
13 TwRxCl /RxC Width (Low) 85 80 55 ns
14 TrRxC /RxC Rise Time 60 60 60 ns
15 TRxC /RxC Fatl Time 60 60 60 ns
16 TsRxD(RxCr) RxD to /RxC Rise Setup Time 0 0 0 ns
(X1 Mode)
17 ThRxCr(RxD) /RxC Rise to RxD Hold Time 80 . 60 40 ns
(X1 Mode)
18 TARxCr{W/RRf) /RxC Rise to /W//RDY Fall Defay 10 13 10 13 10 13 TcC
(Ready Mode)
19 TdRxCr(INTf) RxC Rise to /INT Fall Delay 10 13 10 13 10 13 TeC
20 TdRxCr(SYNCH) /RxC Rise to /SYNC Fali Delay 4 7 4 7 4 7 TcC
(Output Modes)
21 TsSYNCI(RxCr) JSYNC Fall to /RxC Rise Setup -100 -100 -100 ns [F2]
(Extemal Sync Modes)
22 TdIOH(W/RR) /IORQ Fall or Valid Address to 130 110 40 ns [F2)
/W//RDY Delay (Wait Mode)
23 TdCr(W/RRf) Clock Rise to /W//RDY Delay 85 85 40 ns [F2]
(Ready Mode) -
24 TdCf(W/R2) Clock Fali to /W//RDY Fioat Delay 90 80 40 ns {F2)
‘ (Wait Mode)
Notes:

[F1] In all modes, the System Clock rate must be at least five times the maximum data rate.
[F2} Parameters 22 to 24 are on Figure 53a.
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