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Figure 1. Z84013/015 Version
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Figure 2. Z84C13/C15 Version
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Figure 3. Z84013/Z284C13 Pin-out Assignments
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SI0 SIGNALS (Continued)

Pin Name Pin Number Input/Output, 3-State Function

/RxCA, [/RxCB  35,51(x13), 33,49(x15) In Receive clock signal. In the asynchronous
mode, the receive clocks can be 1, 16, 32, or 64
times the data transfer rate.

{TxCA, [TxCB  36,50(x13), 34,48(x15) In Transmitter clock signal. In the asynchronous
mode, the transmitter clocks can be 1, 16, 32, or
64 times the data transfer rate.

TxDA, TxDB  37,49(x13), 35,47(x15) Out Serial transmit data signal.

/DTRA, /DTRB  38,48(x13), 36.46(x15)  Out Data terminal ready signal. When ready,
these signals go active to enable the lerminal
transmitter. When not ready they go inactive to
disable the transfer from the terminal.

MRTSA, [RTSB  39,47(x13), 37,45(x15)  Out Request to send signal. “0" when
transmitting serial data. They are active when
enabling their receivers to transmit data.

[CTSA, ICTSB  40,46(x13), 38,44(x15) In Clear to send signal. When “0", after trangmit-
ting these signals the modem is ready to receive
serial data. When ready, these signals go active
to enable terminal transmitter. When not ready,
these signals go inactive to disable transfer from
the terminal.

/DCDA, 41,45(x13), 39,43(x15) In Data carrier detect signal. When “0", serigl

/OCDB data can be received. These signals are active
to enable receivers to transmit.

SYSTEM CONTROL SIGNALS

Pin Name Pin Number Input/Output, 3-State Function

IEl 60(x13), 72(x15) In Interrupt enable input signal. IEl is used with the
IEQ to form a priority daisy chain when there is
more than one interrupt-driven peripheral.

IEO 59(x13), 71(x15) Out The interrupt enable output signal. in the daisy
chain interrupt control, IEQ controls the interrupt
of external peripherals. IEQ is active when IEl is
“1" and the CPU is not servicing an interfupt
from the on-chip peripherals.

{CSO 42(C13), 40(C15) Out Chip Select 0. Used to access external

(C13/C15 only) memory or I/O devices. This pin has been

assigned to “ICT" pin on Z84013/015. This
signat is decoded only from A15-A12 without
control signals. Refer to “Functional Description”
on-chip select signals for further explanation.
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SYSTEM CONTROL SIGNALS (Continued)

Pin Name Pin Number Input/Output, 3-State Function
/CS1 40(x13), 42(x15) Out Chip Select 1. Used to access external
(C13/C15 only) memory or /O devices. This pin has been

assigned to “ICT" pin on Z84013/015. This
signal is decoded only from A15-A12 without
control signais. Refer to “Functional Description”
on-chip select signals for further explanation.

MWDTOUT 61(x13), 73(x15) Out(013/015), Watch Dog Timer Output signal. Output pulse
Open Drain(C13/C15)  width depends on the externally connecied pin.
/RESET’ 28(x13), 9(x15) Input(013/015), Reset signal. /RESET signal is used for
1/0 (Open Drain) initializing MPU and other devices in the system.
(C13/C15) Also used to return from the steady state in the

STOP or IDLE modes.

Note: For the Z84013/Z84015 the /RESET must be kept in active state for a period of at least three system clock cycles.

Note: For the Z84C13/Z84C 15, during the power-up sequence, the JRESET becomes an Open drain output and the Z84C13/C 15 will drive: this pin to
°0" for 25 to 75 msec after the power supply passes through approx. 2.2V and then reverts to input. If it receives the /RESET signal after power-on
sequencs, it will drive /RESET pin for 16-processor clock cycles depending on the status of Resst Output Disable bit in Misc Control Register. if this
Reset output is disabled, it must be kept in active state for a period of at least three system clock cycles. Note, that if using Z84C 13/C15 in u 284013/
015 socket, modification may be required on the reset circuit since this pin is "pure input pin” on the Z84013/015. Also, the /RESET pin dobsn't have
internal pull-up resistors and therefore requires extemal pull-ups. For more details on the device, pleass refer to *Functional Description.”

XTALA 63(x13), 65(x15) In Crystat oscillator connecting terminal. A paraliel
resonant crystal is recommended. If extarnal
clock source is used as an input to the CGC
unit, supply clock goes into this terminal. If
external clock is supply to CLKIN pin (without
CGC unit), this terminal must be connected to

“0" or “1".
XTAL2 63(x13), 66(x15) Qut Crystal oscillator connecting terminal.
CLKIN 67(x13), 69(x15) .In Single-phase System Clock Input.

CLKOUT 66(x13), 68(x15) Out Single-phase clock output from on-chip Clock
: Generator/Controller.

EV 58(x13), 67(x15) In Evaluator signal. When “1"is applied to this
pin, IPC is put in Evaluation mode.

Note: For the Z84013/015, together with /BUSREQ, the EV signal puts the IPC into the evaluation mode. When this signal becomes active, the status
of M1, HALT and /RFSH change to input. When using Z84013/015 as an evaluator chip, the CPU is electrically disconnected after one machine cycle
is executed with the EV signal "1 and the /BUSREQ signal "0". It follows the instructions from the other CPU (of ICE). Upon receiving /BUSREQ; A15-
A0, MREQ, AORQ, /RD and WR are changed to input and D7-D0 changes its direction. /BUSACK is NOT 3-stated so it should be disconhected by
an extemnally connected circuit. For details, please refer to “Functional Description™ on EV mode.
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SYSTEM CONTROL SIGNALS (Continued)

Note: For the Z84C13/C 15, to acoess on-chi
/RD and /WR are changed to input; D7-D0 ¢
to °1". Also, /BUSACK is 3-stated. For details, please refer to

hanges its direction;

P resources from the CPU (e.g., ICE CPU), the CPU is electrically disconnected: A15-A0, MREQ, /IORQ,
M1, HALT and /RFSH are put into the high impedance state when the EV pin is set
"Functional Description” on EV mode.

Pin Name Pin Number Input/Output, 3-State Function

ICT 42,44(013), 40,42(015), Out Test pins. Used in the open state.
Not with C13/C15

NC 24,27 57,65(x13), Not connected.
Not with x15

VvCC 43.84(x13), 41,90(x15)  Power Supply +5 Volts

VSS 22, 62(x13), 16,64(x15)  Power Supply 0 Voits

PIO SIGNALS (for the Z84x15 only)

Pin Name Pin Number Input/Output, 3-State Function

/ASTB 21(x15) In Port A strobe pulse from a peripheral device.
The signalis used as the handshake between Port
A and external circuits. The meaning of this signal
depends on the mode of operation selected for
Port A (see “PIO Basic Timing").

/BSTB 61(x15) n Port B strobe pulse from a peripheral device.
This signalis used as the handshake between Port
B and external circuits. The meaning of this signal
is the same as /ASTB, except when Port Ais in
mode 2 (see “PlO Basic Timing").

ARDY 20(x15) Out Register A ready signal. Used as the handshake
between Port A and external circuits. Themeaning
of this signal depends on the mode of operation
selected for Port A (see "PIO Basic Timing").

BRDY 62(x15) Out Register B ready signal. Used as the handshake
between Port B and external circuits. The meaning
of this signal is the same as ARDY except when
Port A is in mode 2 (see "PtO Basic Timing").

PA7-PAO 22-29(x15) /O, 3-State Port A data signals. Used for data transfer
between Port A and external circuits.

PB7-PBO 53-60(x15) 110, 3-State Port B data signals. Used for transfer between
Port B and external circuits.
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Mode Control Word
Selects the port operating mode. This word is required and
is written at any time (Figure 12).

CE K
I R

Controt Word
Don't Care

Moaode Select

0.0 MODE ¢
0 1 MODE 1
1 0 MODE 2
11 MODE3

Figure 12. PIO Mode Control Word

/O Register Control Word

When Mode 3 is selected, the Mode Control Word is
followed by the 1/O Register Control Word. This word
configures the I/O register, which defines which port fines
are inputs or outputs. A “1" indicates input while a “0"
indicates output. This word is required when in Mode 3
(Figure 13).

vo
LlslsTT=T=T"T"]
I——os«smmw

1 Sets Bitto Input

Figure 13. /O Register Control Word

Interrupt Control Word

In Mode 3 operation, handshake signals are not used.
Interrupts are generated as a logic function of the input
signal levels. The Interrupt Control Word sets the logic
conditions and the logic levels required for generating an
interrupt. Two logic conditions or functions are available:
AND (if all input bits change to the active level, an interrupt
is triggered), OR (if any one of the input bits change to the
active logic level, an interrupt is triggered). The user can
program which input bits are to be considered as part of

this logic function. Bit D6 sets the logic function, bit D5 sets
the logic level, and bit D4 specifies a mask control word to
follow (Figure 14).

MSK
o7 0o
L] fonf fol:TeT4]

| _—L ldentifies Interrupt Cortirol Word
1 = Mask Follows [1]

1 = Active High

1 = And Function

1 = Interrupt Function Enable 2]

Note:
[t Rogndbssdtfnopomhgnndo,uﬁ\gBkD‘-1mmmy
pending interrupts to be cleared.
[2] The port interrupt is not enabled until the k pt function enable
is followed by an active M1.
Figure 14. Interrupt Control Word
Mask Control Word

This word sets the mask control register, thus allowing any
unused bits to be masked off. If any bits are to be masked,
then bit D4 of the interrupt Control Word is set. When bit D4
of the interrupt Control Word is set, then the next word
programmed is the Mask Control Word. To mask an input
bit, the corresponding Mask Control Word bit i a “1"
(Figure 15).

[o7|ns|ns|m|m|nzlm|m|

I“ MBO-MB7 Mask Bits. A Bit is

Monitored for an Interrupt i it
is Defined as an Input and the
Mask Bit is Set to 0.

Figure 15. Mask Control Word

interrupt Disable Word
This word can be used to enable or disable a port's
interrupts without changing the rest of the port's interrupt
conditions (Figure 16).
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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 4
[mlosloslmloslozlmloo]

I I_ Parity Enable
Parity Everv/Odd

Sync Modes Enable

1 Stop Bit/Character

1 1/2 Stop Bits/Character
2 Stop Bits/Character

“-a 00
-0 =0

8 Bit Sync Character

16 Bit Sync Character

SDLC Mode (01111110 Flag)
External Sync Mode

—-n00
-0 =0

X1 Clock Mode
X16 Clock Mode
X32 Clock Mode
X64 Clock Mode

—~a00
“0-0

Write Register 6

[o7|os|os|m|oa|oz|m Joo]

=

SyncBit 0 W

SyncBit 2
Sync Bt 3 .
Sync B 4 ?

SyncBk 5
Sync Bk 6
SyncBR7 J

* Also SDLC Address Field

Wirite Register 5

[D7|m]05|m|m|mlm|§|

| l_ Tx CRC Enable
RTS
/SDLC/CRC 16
Tx Enable
Send Break
0 0 TxS§ Bits (Or Less)/Character
0 1 Tx7Bus/Character
1 0 Tx6 Bits/Character
1 1 Tx88ns/Character
DTR
Write Register 7

lmlosloslmloslozlmloﬂ

I I-— SyncBits "
Sync Bit9

Sync Bit 10
SyncBit 11 "
Sync Bit 12 r
Sync Bit 13

Sync Bit 14
SyncBlHSJ

* forSDLcItMbopvogmrlnodb'OHﬁﬁO’fwﬂagncognuon

Figure 21. SIO Write Registers (Continued)

WATCH DOG CONTROL REGISTERS

There are two registers to control Watch Dog Timer opera-
tions. These are Watch Dog TimerMaster Register (WDTMR;
/O Address FOh) and the WDT Command Register
(WDTCR; I/O Address F1h). Watch Dog Timer Logichas a
“double key” structure to prevent the WDT disabling error,
which may lead to the WDT operation to stop due to
program runaway. Programming the WDT follows this
procedure. Aiso, these registers program the power-down
mode of operation. The “Second key" is needed when
turning off the Watch Dog Timer.

Enabling the WDT. The WDT is enabled by setting the WDT
Enable Bit (D7:WDTE) to "1" and the WDT Periadic field
(D5,D6:WDTP) to the desired time period. These com-
mand bits are in the Watch Dog Timer Master Fegister
(WDTMR; /0 Address FOh).

Disabling the WDT. The WDT is disabled by clearing WDT
Enable bit (WDTE}in the WDTMR to “0" followed by writing
“B1h" to the WDT Command Register (WDTCR; 1/O Ad-
dress Fih).
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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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in IDLE2 Mode, the internal oscillator and clock output
(CLKOUT) continue to operate. The internal system clock,
fed from CLKIN to the components other than CTC is
stopped at the T4 Low state of HAL T instruction execution.

STOP Mode (HALTM=10). Showniin Figure 34 is the basic
timing when the haltinstruction is executed in STOP Mode.

Ti T2 T3 T4
CLKOUT l I I I I I I I CLK Output STOP
%]
(Internal :
System l I I I I I I l\ MPU Operation STOP

Clock)
MALT
M1

I
s

Code Fetch Cycle

HALT Instruction Operation

Figure 34. STOP Mode Timing
(At Halt Instruction. Execution)

In STOP Mode, the on-chip CGC unitis stopped at T4 Low
state of HALT instruction execution. Therefore, clock out-
put (CLKOUT), operation of Watch Dog Timer, CPU, PIO,
CTC, SIO are stopped.

Release from Halt State. The halt state of the CPU is
released when “0” is input to the /RESET signal and the
MPU is reset or an inferrupt request is accepted. An
interrupt request signal is sampled at the leading edge of
the last clock cycle (T4 state) of NOP instruction. In case
of the maskable interrupt, interrupt will be accepted by an
active /INT signal (*0" level). Also, the interrupt enable flip-

flopis setto “1”. The accepted interrupt process is started
from the next cycle.

Further, when the internal system clock is stopped ({DLE 1/
2 Mode, STOP Mode), it is necessary first to restart the
internal system clock. The internal system clogk is re-
started when /RESET or interrupt signal (/NMi or /INT) is
asserted.

RUN Mode (HALTM=11). The halt release operation is
enabled by interrupt request in RUN Mode (Figure 35).
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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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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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Bus Request/Acknowledge Cycle. The CPU samples
/BUSREQ with the rising edge of the last clock period of
any machine cycle (Figure 46). If BUSREQ is active, the
CPU sels its address, data, and /MREQ to Inputs, and
NIORQ, MRD and /WR lines set to an input for on-chip

peripheral access from an external bus master with the
rising edge of the next clock pulse. At that time, any
external device can take control of these lines, usually to
transfer data between memory and I/O devices.

Tx Tx

- /N A\ \, "\ L

@
@] l—

/BUSREQ . \

[
B

—-~® @
/BUSACK
” .
7
- @ —@®
Y Floati
A15-A0 i—-]{ =
Floati
D7-D0 )—[{ ]
MREQ - ® —{@®
MRD, WR p' ” Floating
NORQ, M1 i 7
MHALT, /RFSH

Notes: 1) Ty )y = Last state of any M cycle
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|4—
7 N\

2) Tx = An amitrary clock cycle used by requesting device

Figure 46. BUS Request/Acknowledge Cycle
(See Table A)
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CLKOUT
IXTALT :
S L\ ®
. ‘ O,
F—(®)
fe—@—] {b) CLKOUT Timing

(@) XTAL1 Timing for External Clock Input

Figure 52. Clock Timing
(See Table B)

On-chip peripheral access from External Bus master. The  busmasteris shown in Figure 53. This timing algo applies
timing for the on-chip }/O device access from the external  to the timing during EV mode of operation.

Ty T T wa Ta
- JW \_/ SN\_
Address y Vald Address X
Ot e
ona | X /.
{1}
—( z ®
RD / ®
O— Cyel
D7-D0 Vakd Data
m0 H
7 fa—(©)-+ Wiite to
CTC,
D7-D0 ; Vakd Data S0
Q ®
WR, h
! / Wirite to
7 . @ - Control
Reglster
D7-D0 Vald Data
J
SO s o
YH/RDY 7
(WA ;l
Mode) Y
sio al = T Timing
MWR/RDY /
Mode) !
(a) On-chip peripheral /O access from External Bus master
(See Tables C and F)

Figure 5§3. On-chip Peripheral Timing from External Bus master
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Watch-Dog Timer Timing
Figure 57 shows the timing for Watch-dog Timer.

MDTOUT \
k

A

{L

17

Figure 57. Watch-dog Timer Timing
(See Table H)

PRECAUTIONS

(1) To release the HALT state by /RESET signal in STOP
Mode, hold the /RESET signal at “0" until the output from
the internal oscillator stabilizes.

Z84013/015 Only. To reset MPU, it is necessary to hold
/RESET signal input at “0” level for at least three clocks.

Z84C13/C15 Only. If Reset output is disabled, /RESET
must be active for at least three clock cycles for the CPU
to properly accept it. Otherwise, the on-chip reset circuit
extends /RESET signal to at least a minimum of 16-clock
cycles.

(2) Releasing the MPU from the HALT state by the interrupt
signal in IDLE1/2 Mode and STOP Mode, depends upon
the HALT state and the internal system clock. They will stop
unless aninterrupt signalis accepted during the execution
of NOP instruction, even when the internal system clock is
restarted by the interrupt signal input. In particular, care
must be taken when /INT is used.

Other precautibns are identical to those for the Z84C00.
Refer to the data sheet for the Z84C00.

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Voitage on Vce with respect to Vss.......... -0.3Vto +7.0V
Voltages on all inputs

with respect toVSS ..., -0.3V to Vee+0.3V
Operating Ambient

Temperature ...............c...c...... See Ordering Information

Storage Temperature..... -65°Cto + 150 °C

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause permanent damage to the de-
vice. This is a stress rating only; operation of the device at
any condition above those indicated in the operalional
sections of these specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods
may affect device reliability.
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STANDARD TEST CONDITIONS

The DC Characteristics and capacitance sections below
apply for the following standard test conditions, unless
otherwise noted. All voltages are referenced to GND (0V).
Positive current flows into the referenced pin.

Available operating temperature range is:
E =-40°C to 100°C

Voltage Supply Range:
+4.50V < Vce <+ 550V

All AC parameters assume a load capacitance of 100 pf.
Add 10 ns delay for each 50 pf increase in load up to a
maximum of 150 pf for the data bus and 100 pf for address
and control lines. AC timing measurements are referenced
to 1.5 volts (except for clock, which is referenced to the
10% and 90% points). Maximum capacitive foad for CLK
is 125 pf.

The Ordering Information section lists temperature ranges
and product numbers. Package drawings are in the Pack-
age Information section. Refer to the Literature List for
additional documentation.

From Output o i _
Under Test

100pF == 250 uA

Figure 58. Standard Test Load

CAPACITANCE

Guaranteed by design and characterization

Symbol  Parameter Min Max Unit
Coaox  Clock Capacitance 35  pF
Cu Input Capacitance 5 pF
Cour Output Capacitance 15  pF
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DC CHARACTERISTICS

Vec=5.0V £ 10%, unless otherwise specified

Symbol Parameter Min Max Unit Condition
Voe Clock Output High Voltage V06 \% -2.0mA
Voue Clock Output Low Voltage 0.4 v +2.0mA
Vi Clock Input High Voltage V0.6 v
Vee Clock Input Low Voltage 0.4 \
Vi input High Voltage 22 Vee v
Vo Input Low Voltage 0.3 08 \
Vo Output Low Voltage 0.4 5] \' l,o=2.0mA
Vour Output High Voltage 24 v lo=-1.6mA
Voo Output High Voltage V0.8 (5] Vv lon=-250pA
loct Power Supply Current V=5V
XTALIN =10MHz 50 mA V=V 0.2V
XTALIN = 6MHz 30 mA v, =0.2v
loca Power Supply Current (STOP Mode) 50 pA V=5V
loca Power Supply Current (IDLE1 Mode) V=5V
XTALIN =10MHz 6 mA V=V 0.2V
XTALIN = 6MHz 4 mA v, =02V
boce Power Supply Current (IDLE2 Mode) Vee=5V
XTALIN =10MHZz BD[1] mA V=V 0.2V
XTALIN = 6MHz TBD[1] mA vV, =0.2V
L Input Leakage Current -10 10 [4} pA V=04V o V.
lusn SYNC pin Leakage Current -40 10 pA Vour=0.4V 10 V.
lo 3-state Output Leakage Current in Float -10 10 [2] PA Vour=0.4V 10 V.
loo Darlington Drive Current V=15V
(Port B and CTC ZC/TO) -1.5 mA REXT = 390 Ohms
Notes:

[1] Measurements made with outputs floating.

[2] A15-A0, D7-DO, MREQ, IORQ, /RD and WR.

{3} |, Standby Current is guaranteed when the HALT pin is low in STOP mode.

{4] All Pins except XTALI, where I =£26pA.

[5] A15-A0, D7-DO, MREQ, IORQ, /RD, WR, HALT, M1 and /BUSACK.
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Table C. Timing for on-chip peripheral access from external bus master
and dalsy chain timing (See Figure 53(a))

284C1306 284C1310 Z84C1316"
Z84C1506 284C1510 Z84C1516

No  Symbol Parameter Min  Max Min  Max Min  Max Unit  Note
1 TsA(RH) Address Setup Time to /RD, /IORQ Fall 50 40 30 ns
2 TsRICr) /RD, /IORQ Rise to Clock Rise Setup 60 50 40 ns
3 Th Hold time for Specified Setup 15 15 10 ns
4 TdCr(DO) Clock Rise to Data out delay 100 80 60 ns
5  TdRIrDOz) /RD, /I0RQ Rise to Data Qut Float Delay 7% 60 50 ns
6 ThRDr(D) /M1, RD, I0RQ Rise to Data Hold 15 .40 15 30 20 ns {C1]
7 TsD(Cn) Data in to Clock Rise Setup Time 30 25 15 ns
8 Tdi0f(DO1) /IORQ Fall to Data Out Delay 95 95 70 ns

(INTACK cycle)
9 ThiOr(D) /IORQ Rise to Data Hold 15 15 10 ns
10 ThiOr(A) /IORQ Rise to Address Hold 15 15 10 ns
11 TsWI(Cr) /IORQ, /WR setup time to Clock Rise 20 20 15 ns (C2)

" New parameter

12 ThWRH(Cr) Clock Rise to /IORQ, /WR Rise hold time 0 0 0 ns [C2]
13 TsMif(Cr) /M1 Fall to Clock Rise Setup Time 40 40 15 ns
14 TsMir(CH) /M1 Rise to Clock Rise Setup Time -15 -15 -10 ns

(M1 cycle)
15 TAMI(IEOT) /M1 Fall to IEQ Fall delay

(Interrupt Immediately Preceding 140 80 60 ns

M1 Fall) '
20  TdCf(IEQr) Clock Fall to IEO Rise Delay 50 40 30 ns
21 TdCH(\EOf) Clock Fall to IEQ Rise Delay 90 75 50 ns
Notes:
[C1) For IfO write to PIO, CTC and SIO.
[C2)] For /O Write to system control registers.
[C3] For daisy-chain timing, please refer to the note on Page 356.
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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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