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TMPZ84C112AN-6 / AF-6 “T-4%9-19- 07

1. OUTLINE AND FEATURES

The TMPZ84C112A is a high-performance, low power consumption 8-bit
microcomputer created with Toshiba CMOS silicon technology.

The TMPZ84C112A consists of a Toshiba CMOS TMPZ84C00A core with built-in
input/output ports, timer and a 256-byte RAM. The TMPZ84C112A is available in a 64-
pin shrink dual inline package or a 64-pin flat package and is extremely effective in
promoting system miniaturization and low current consumption.

The CPU is fully Z80 compatible and can thus be used with existing software
resources and development tools. It is possible to set only the built-in CPU to high
impedance with the BUSREQ/EV pin used for debugging to enable real time
development by connecting a Z80 in-circuit emulator with the TMPZ84C112A mounted
on the target PCB.

® The TLCS-Z80 CPU has built-in input/output ports (21 or 23 depending on the mode),
a one-channel free-running timer and a 256-byte RAM.

® Wide operating frequencyrange : DC to 6.144MHz
® Wide operating voltage range : 4.5V to 5.5V
® Wide operating temperaturerange : —10°C to +70°C.

® Three (23 bit maximum) built-in input/output ports.
Ports PA,PB : eachnibble can be set for input or output.
Port PC :  each bit can be set for input or output.

® Built-in 256-byte RAM, two types of program mapping.

¢ Compact 64-pin shrink dual inline package (TMPZ84C112AN-6) or compact 64-pin
flat package (TMPZ84C112AF-6).

® The Toshiba RTES80 real time emulator and commercially available Z80 ICE (In-
Circuit Emulator) can be used.

® A Toshiba adaptor board (BM8029) can be used.

Note: Z80isa trademark of Zilog Inc., U.S.A.
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2. PIN ASSIGNMENT AND FUNCTIONS
2.1 Pin Assignment (Top View)
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Figure 2.2 TMPZ84C112AF-6
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2.2 Pin Names and Functions

(1/3)
Q'ty FUNCTION
PIN TYPE
(Number) MODE PIN = “0” (MODE 0) | MODE PIN = “1" (MODE 1)
DO~D7 8 Input/Output| An 8-bit bi-directional data bus.
3-State High impedance output is possible using the BUSREQ/EV pin.
A 13-address bus.
AD~A11 13 Output Used to set addresses for memory and input/output ports.
A15 3-State The refresh addresses are output to the lower 7 bits during refresh.
High impedance output is possible using the BUSREQ/EV pin.
A12/PAG Qutput Functions as bit 12 ~ bit 14 of the | Functions as bit 4 ~ bit 6 of PA
A13/PAS 3 3-State/ address bus. (port A).
A14/PA4 Input/Qutput| High impedance output is possi-

3-State ble using the BUSREQ/EV pin.

This signal indicates machine | “0” is output when both the 280
cycle 1. "0” is output together | CPU TORQ and WR signals are
with the MREQ signal during the | “0”.

op code fetch cycle. That is, “0” is output during out-

M71/TOWR 1 g:tpu “0" is output together with the |putinstruction execution.
-State A . . .

I0RQ signal during the interrupt

acknowledge cycle.

High impedance output is possible using the BUSREQ/EV pin.

The input/output request signal. | “0” is output when both the 280

"0" is output during input/|CPUITORQ and RD signals are “0".

output operations. That is, “0” is output during
IORQ 1 Output “0" is also output together with |inputinstruction execution.

/TORD 3-State  |the MT signal during the inter-

rupt acknowledge cycle.

High impedance output is possible using the BUSREQ/EV pin.

The read signal.
5 Ouput This signal reports when the CPU is reading data from memory or
RD 1 .

3-State input/output.

High impedance output is possible using the BUSREQ/EV pin.

The write signal.
T Output This signal reports when the CPU is writing data to memory or
WR 1 .

3-State input/output. L

High impedance output is possible using the BUSREQ/EV pin.

The memory request signal.
MREQ 1 Output This signal reports the memory access cycle. “0” is output during the

3-State memory refresh cycle to report that memory is being refreshed.
High impedance output is possible using the BUSREQ/EV pin.

“0" is output when the CPU executes the HALT instruction and
HALT 1 Output enters halt status. o
High impedance output is possible using the BUSREQ/EV pin.

010689

MPUZ80ASSP-179

This Material Copyrighted By Its Respective Manufacturer




TOSHIBA (UC/UP)

GUE D WM 90972u% 0022400 778 EETOS3

TOSHIBA TMPZ84C112A
. (2/3)
Q'ty FUNCTION
PIN TYPE - e — — e
(Number) MODEPIN= 0" (MODEO} | MODEPIN= *1" (MODE 1)

o The non-maskable interrupt request signal.

N 1 Input This interrupt request has a higher priority than maskable
interrupts. Interrupt enable/disable cannot be set with software.

T 1 input The maskable interrupt request signal.

Interrupt enable/disable can be set with software.

o The wait request signal.

WAIT 1 Input This signal reports to the CPU that the specified memory or
input/output is not ready to transfer data.

o Aresetsignal. A resetsignal.
RESET 1 input The TMPZ84C112A internal reset | The TMPZ84C112A internal CPU-
signal. only reset signal.
This signal has two meanings.
BUSREQ signal : The bus request signal. This signal sets the CPU
address bus, data bus, MREQ, 1ORQ, RD, WR and

. IORD to high impedance output.

BUSREQ/ 1 Input EVsignal : This signal is used during development to set

EV HALT, M1 and IOWR to high impedance output.

This signal becomes valid when the BUSREQ/EV
pin is latched at “0” during RESET pin rise.
Normally, the BUSREQ/EV pin is used fixed at "0~
during evaluation {(development).

The bus acknowledge signal.

BUSACK 1 Output This signal reports when the BUSRIQ signal is received and the CPU
address bus, data bus and control signal are at high impedance in
relation to the peripheral LSI.

Input’Output A general-purpose input/output port (port A) with which each

PAO~PA3 4 nibble can be set for either input or cutput by program.

3-State N
Outputis latched. ) o
PA4/ Input/Output Aresetsignal.
RESETT 1 3-State Bit4 of portA. This signal resets all but the
linput TMPZB4C112A internal CPU.
InputiOutput A general-purpose input/output port (port B} each nibble of which
PBO~PB7 8 can be set for either input or cutput by program.
3-State
Output s latched. )
Input/Output A general-purpose inputioutput port {port C) each nibble of which

PCO~PC7 8 can be set for either input or cutput by program.

3-State A
Outputis latched.

TOUT 1 Output The 15-bit free-running timer output pin. The output pulse width
diffars depending on the externaily connected pin {TMPZ84C112A).
TMPZ84C112A made setting mnput

MODE 1 Input MODE pin = "0” : mode 0isset.

MODE pin = “1” : mode 1is5s5et.

0198E7
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(3/3)
Qty FUNCTION
PIN TYPE neir " s
(Number) MODE PIN = “0“ (MODE 0) ] MODEPIN = “1" (MODE 1)
XIN Input The oscillator connecting pin.
XOUT 2 Output Connect an oscillator with a frequency double that of the
P TMPZ84C112A operating clock (system clock).
The single-phase clock output.
Divides by two and outputs the frequency of the oscillator
crout 1 Output connected to the XIN, XOUT pins.
Used for clock input to other peripheral ICs.
VCC 1 The power supply pin (+5V).
VSS 1 The GND pin (0V).

010689
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3. FUNCTION DESCRIPTION
3.1 Block Diagram
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Figure 3.1.1 TMPZ84C112AN-6/AF-6 Block Diagram
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3.2 CPU Operation

The following is an explanation of the system configuration and functions of the CPU
of the TMPZ84C112A.

This CPU is fully compatible with the CMOS Z80MPU (TMPZ84C00A) of the TLCS-
Z80 series, but the RFSH signal is not connected to an external pin.

As concerns the details, please refer to be chapter of TMPZ84C00A.

3.2.1 Block Diagram of The CPU
Figure 8.2.1 shows the block diagram of the CPU.

ﬁAo“Aw

Address bus output circuit

CKOUT—> /} Accumlator (A) Accumulator (A')
Flag (F) Flag (F")
_§ B register B’ register
© C register C’ register
g D register D’ register
— E register E' register
g j/ H register H' register
o L register L’ register
£ | register R register
g IX register [e— Vss
“©w © —
Do~D4|3 = IY register
82 Stack pointer (SP)
T =
o - < Program counter (PC)
'5 5 Temporary register
2 Incrementer/decrementer
5.2
w D
23 N —
Vee— —]/ Instruction 5
Register _ &
e 3
<:: €8
S o
v —
v 2 l<—— RESET
Data I/O [I{e] Control i o
IFF1 | IFE2 CONTROL Control signalto |m v +— *(RFSH)
T T inside T
(':%t:{:g ef. Control bus controller
1 |
I *k *% L §
NMI INT TORQ HALT WAIT MREQ RD WR  BUSREQ BUSACK 060789

* The RFSH signal is not connected to an external pin. o
** Duringmode 1: The IORD signal is created from the TORQ signal and RD signal and connected to an
external pin.

Figure 3.2.1 Block Diagram of The CPU
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® External Pin Signals for

The signals output to

Different Modes

external pins by the TMPZ84C112A by means of mode

control using the MODE pin differ as shown in Figure 3.2.20.

Mode Mode 0 Mode 1
Pin (MODE =0) (MODE=1)
A12/PAG A12 PAB
A14/PA4 Al4 PA4
IORQ /108D IORQ IORD
M1/I10WR M1 IOWR
PA4/RESET1 PA4 RESET1
[0 7]
_ S
from the ( '9RQ __10RD_| § {1 10RQ/IORD
CPU\ RD K
MODE ]
M ER
from the ' — < M1/710WR
Sul 1orq —, Tiowe} ¢ —]
. WR A
L ©:J537

Figure 3.2.20 External Signal at Each Mode
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3.3 I/0 Map

~N
(=)}
v
E-Y
w
N
-
l]

(#80) \\ N E\\ <

RW | NG NN N
T ]
XX00H
L*OOITCC* 212
01:Teex 23 ( (40 . RAMBOOOH ¥ |,_[+0 : Built-in RAM
10: Tec* 24 1: RAMFFFFH A 1: RAM Isolation

11:Tees 215

(#81)
w

L 4EH : TIMER CLEAR
95H : Only TOUT CLEAR

7 6 5 4 3 2 1 0
(#82) N N IN N PA | PA | PB | PB
w : : :

~ \\g N N | Uppor | tower | Uppor | Lower
|_I,_—l
XX80H Control Register L Input/Output Setting Register
*0: Input
XX81H | Timer Clear Register 1: Output

XX82H | PA/PB 1O Setting
XX83H PCI/O Setting ———>(#8V3\}

7 6 5 4 3 2 1 [¢]

PC7 i PC6 ! PC5 i PC4:PC3:iPC2:PCT:PCO
XX84H PA Register — - - . . = ==
L Input/Output Setting Register

%0 : Input
1: Output

XX86H PC Register
7 6 5 4 3 2 1 0
P | i pAe pAs PA%PA3 PA2 PAT PAD
l MODE PIN

0:ModeO: - -

1:Mode 1:PA6, PAS
7 6 5 4 3 2 1 0
(#BFE,)W PB7§PB6§PB5%PB4§PB3§PBZ§PB1EPBO

XX85H PB Register

7 6 5 4 3 2 1 4]

(#86)
RW

PC7 {PC6iPC5 iPCAiPC3ipPC2iPCTiPCO

* During reset

Figure3.3.1 I/O Map 020689
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3.4 Input/Output Register Operation

3.4.1 Control Register

3 2 1 0

Timer RAM|RAM #80 [R/W]
Setting {MAP| I/E

020689

e Fixed at address 80 in the input/output area (accessed by the input/output
instruction).

® Both read and write are possible.

® The upper 4 bits are ‘0000’ when read.

(1)  Bit 0 (RAM I/E) {built-in RAM/RAM isolation}
0 : built-in RAM (built-in RAM used)
1 : RAM isolation (built-in RAM not used)

—During reset Mode 0 : performed by the RESET pin.
Model : performed by the RESETI pin.

e This bit (RAM I/E) functions in conjunction with the setting of the MODE pin of the
external input pin. That is, this bit is effective only when the MODE pin input is “0”
(mode 0) and determines whether or not the built-in RAM is used.

This bit is not effective when the MODE pin input is “1” (mode 1) and the built-in
RAM is used, regardless of its settings.

(2) Bit 1 (RAM MAP) {specifies mapping of the built-in RAM}

0 : the built-in RAM is assigned to an area starting at address 8000H of the memory
map, that is, from address 8000H to address SOFFH.
1 : the built-in RAM is assigned to an area ending at address FFFFH of the memory
map, that is, from address FFOOH to address FFFFH.
— During reset Mode 0 : performed by the RESET pin.
Model : performed by the RESETI pin.

L

e This bit (RAM MAP) functions in conjunction with the setting of the MODE pin of the
external input pin and bit 0 (RAM I/E) at address 80H.
When the MODE pin input is “1” (mode 1), the built-in RAM is assigned from address
8000H to address 80FFH of the memory map, regardless of the setting of this bit and
bit 0 at address 80H.
When the MODE pin input is “0” (mode 0), settings are valid only when bit 0 (RAM
I/E) at address 80H is “0” (built-in RAM). When bit 0 (RAM MAP) is assigned from
address 8000H to address 80FFH; when bit 1 (RAM MAP) is “1”, it is assigned from
address FFOOH to address FFFFH. When bit 0 (RAM I/E) at address 80H is “1” (RAM
isolation), however, the built-in RAM is ineffective.
Table 3.4.1 shows these relationships.
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Table 3.4.1 Relationship between the MODE pin, the RAM map
bit (#80 (1)) and the RAM I/E (#80 (0)) bit

RAM MAP RAM I/E
MODEPIN #80 <1> #80 <0>
IIO" " 1 " lloll i 1 “” lloh‘ "1 "
Mode 0 | Mode 1 | 8000H 4 | FFFFHT | Built-in | Isolation
@ Mode 1
Built-in RAM fixed 1{(Mode 1) X X
ataddresses

8000H~80FFH.

@ Mode 0

Built-in RAM mapped 0 (Mode 0) 0 (8000H~80FFH) 0 (Built-in)
to addresses
8000H~80FFH.

3 Mode 0

Built-in RAM mapped, 0 (Mode 0) 1 (FFOOH~FFFFH) 0 (Built-in)
to addresses
FFOOH~FFFFH.

@ Mode 0

No built-in RAM 0 (Mode 0) X 1 (Isolation)
(no access of built-in
RAM).

X : This bitis not effective 660785

Note : When MODE pin=1 (mode 1), pins A14/PA4~A12/PA6 are used as PA4~PAG; therefore,
RAM addresses A14~A12 are not decoded, thus creating a shadow RAM,
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(3) Bit3, Bit 2 (Timer Setting)
Bit3 Bit2

0 0 Tee » 212

0 1 Tec * 213

1 0 Tee = 214

1 1 : Tee = 215

— During reset Mode 0 : Reset by the RESET pin.
Mode 1 : Reset by the RESETI pin.

This register sets the number of 15-bit timer output stages.
Timer output is connected to the TOUT pin.
When the MODE pin is set to mode 1, this bit is reset by the RESETT pin.
Table 3.4.2 shows the relationship between operating frequency and timer output time.

Table 3.4.2 Operating Frequency and TOUT Output Time

This Materi al

Operating bit 3 bit 2 bit3 bit 2 bit 3 bit 2 bit 3 bit 2
Frequency 0 0 0 1 0 1 1
(CKOUT Output 1
Frequency 212 213 214 215
Tce=3.25MHz 1.25ms 2.51ms 5.03ms 10.06ms
Tcc=4.0MHz 1.02ms 2.05ms 4.1ms 8.2ms
Tcc=6.0MHz 0.68ms 1.37ms 2.74ms 5.47ms

050689
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3.4.2 Timer Clear Command Register

7 6 5 4 3 2 1 _ 0
: : : H H : H #81 [W]

140289

® Fixed at address 81H in the input/output area (accessed by the output instruction).
® Only write is possible.
® There is no influence from the RESET or RESETT pins.

(1) Bit 7~Bit 0 (Timer Clear Command Register)

® Used to clear the built-in 15-bit timer with software.
The built-in timer is cleared and starts counting again from “0” when the data ‘4EH’
is written to address 81H in the input/output area.
This clear command sets the TOUT pin to “H” level.

¢ The TOUT pin can only be set to “H” level without clearing the built-in timer by
writing the data ‘95H’ to address 81H in the input/output area.

cKouT [l Il _[w]l_ Tl [ ]

TORQ \, /T
W\ /T
D0~p7 —m < "AE'H
WR (#81) N/
(Timer Clear) A\

(

Timer Count X X ><:>< 00 X ot
N
Y

TOUT \ /
Y Only TOUT Clear
D0~D7 —m< ‘95'H D

0656689

Figure 3.4.1 Clear Timing of the Timer Counter
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3.4.3 Port A (PA), Port B (PB) Input/Output Setting Register

7 6 5 4 3 2 1 0
: : : PA | PA | PB | PB #82[W]
Upper{Lower|Upper|Lower

050683

o Fixed at address 82H in the input/output area (accessed by the output instruction). .
® Only write is possible.

(1)  Bit 1~Bit 0 (PB7~PBO Input/Output Control)

These bits set each nibble of the port B (PB7~PB0) upper bits (PB7~PB4) and lower
bits (PB3~PB0) for input or output.

Bit 0 : sets PB3~PBO0 (lower) input/output.
Bit 1 : sets PB7~PB4 (upper) input/output.
0 : setsinput mode
1 : sets output mode
— During reset Mode 0 : performed by the RESET pin.
[ Mode 1l : performed by the RESET1 pin.

(2) Bit3~Bit 2 (PA6~PAOD input/Output Control)

These bits set each nibble of the port A (PA6~PAOQ) upper bits (PA6~PA4) and lower
bits (PA3~PAOQ) for input or output.

Bit 2 : sets PA3~PAO (lower) input/output.
Bit 3 : sets PA6~PA4 (upper) input/output.

MODE pin= “0” (mode 0)
: PA4 only

MODE pin= “1” (mode 1)
: PA6~PA4

0 : setsinput mode

1 : sets output mode
— During reset Mode 0 : performed by the RESET pin.
l: Model : performed by the RESETI pin.
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3.4.4 Port C (PC) Input/Output Setting Register
7 6 5 4 3 2 1 0

PC7 iPC6:PC5iPCAiPC3iPC2iPCtiPCO| #83[W]

® [ixed at address 83H in the input/output area (accessed by the output instruction).
® Only write is possible.

(1) Bit7~Bit 0 (PC7~PCO Input/Output Control)

This register sets each bit of port C (PC7~PCO0) for input or output.
7 6 5 4 3 2 1 0

PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO PC7~PCO input/output setting register
#83

Y Y

PC7~PCO register
PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO #86

The bits of the PC7~PCO0 input/output setting register and PC7~PCO register have
a one-to-one correspondence. (Each bit can be set for input or output.)

0 : setsinput mode

1 : setsoutput mode
—During reset Mode 0 : performed by the RESET pin.
Mode1 : performed by the RESETI pin.
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3.4.5 Port A Register (PA7~PAD)

T T T " Interna! Data Bus

482
—I* bit
] 3 A [A12/PAE~A14/PALY
! PA4/RESET1 ]
#82 % PA3~PAD )
—:/ bit
2

A12~A14 ‘[ A
— A /—[’l_
A

RESET1

Figure 3.4.2 PA Port Block Diagram

7 65 4 3 2 10
‘pA6:pa5 PA4 PA3-PA2 Pa1 pag| #84 [R/WI

L |
MODE pin

L ,|0: (ModeQ) : - -
1: (Mode 1) : PAB, PAS

Fixed at address 841 in the inputfoutpul area faccessed by the input/output
instruction).

Both read and writc arc possible.
The port A register is cleared to zeco 10
by the reset operation.

—_—F

i | Made0 : performed by the RESET pin.
| Model : performed by the RESETI pin.
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(1) Bit3~Bit 0 (PA3~PAO Register)
This is PA3~PAO Register.

1/0 Read

Internal Data Bus

%V —{g /0 Pin

N~ Port ;
L Register

input/ T

—f\ Output Reset
hl/ Setting I
Register|
T /O Write
Reset 050689

Figure 3.4.3 I/0 Port Logic
Mode 0
® The RESET pin clears the input/output setting register to zero (0) and sets pins

PA3~PAO to the input mode.
® The RESET pin clears the PA3~PAO port register to zero (0).

Mode 1 (no influence from the RESET pin)

® The RESETI pin clears the input/output setting register to zero (0) and sets pins
PA3~PAO to the input mode.
® The RESETI pin clears the PA3~PAO port register to zero (0).

Input/output operation

® The input/output pin status can be read by executing the input instruction at the
input mode setting.

® The port register contents can be read by executing the input instruction at the
output mode setting.

® When “1” is written to the port register and then the input/output setting register
is set to output to switch the input/output pin mode from input to output and to
output “1”, the previous data will not be output and no spikes will be generated in
the port.

® The input/output setting of PAS~PAO is determined by PA lower input/output
setting register #82<2>.
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(2) Bit 6~Bit 4 (PA6~PA4)

The PA6~PA4 register.
Figure 3.4.2 shows the input/output section block diagram and Figure 3.4.3 shows the
input/output port logic circuit.

Mode 0

o The RESET pin clears the input/output setting register to zero (0) and sets pin PA4
to the input mode.
o The RESET pin clears the PA4 port register to zero (0).
Mode 1 (no influence from the RESET pin)

® The RESETTI pin clears the input/output setting register to zero (0) and sets pins
PA6~PAA4 to the input mode.
e The RESET1 pin clears the PA6~PA4 port register to zero (0).

Input/output operation

® The input/output pin status can be read by executing the input instruction at the
input mode setting.

e The port register contents can be read by executing the input instruction at the
output mode setting.

® When “1” is written to the port register and then the input/output setting register
is set to output to switch the input/output pin mode from input to output and to
output “17, the previous data will not be output and no spike will be generated in
the port.

® The input/output setting of PA6~PA4 is determined by PA upper input/output
setting register #82<3>. .

e The number of PA ports differs depending on the MODE pin status.

MODE pin=%0" (Mode 0)
7 6 5 4 3 2 1 0

PA4 | PA3 |PA2 | PAT1 | PAO

e The 5-bit port for PA4~PAO.
® Data input to bit 7 - bit 5 by the input instruction are indeterminate.

MODE pin=“1” (Mode 1)
7 6 5 4 3 2 1 0

PA6 | PAS | PA4 | PA3 | PA2 | PA1 | PAD

® The 7-bit port for PA6~PAQ.

e Data input to bit 7 by the input instruction are indeterminate.
Figure 3.4.4 shows the port input timing cycle chart and Figure 3.4.5
shows the output timing chart.
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cKouT il dm Ll Jwl sl _fml
AO~A7 D X
TORQ —\ —
RO ——\ T
TORD S
(Mode 1) \) )
1/0 Pin ‘AA"H X ‘55" H
& X Latch
Input Data ‘AAH X '55' H
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Figure 3.4.4 Input Cycle

cKouT [l Jrel Jwt _JIml_Imnl
AO0~A7 X | X
ORQ ——\ V———
|ow§ I
(Mode 1) \ {‘ /
/O Pin X Output Data
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Figure 3.4.5 Output Cycle
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3.4.6 Port B Register (PB7~PB0)
7 6 5 4 3 2 1 0

PB7 | PB6 | PB5 | PB4 | PB3 | PB2 | PB1 [PBO| #85[R/WI

e Fixed at address 85H in the input/output area (accessed by the input/output
instruction).
® Both read and write are possible.
Figure 3.4.6 shows the input/output section block diagram and Figure 3.4.3 shows the
input/output port logic circuit.
Mode 0

® The RESET pin clears the input/output setting register to zero (0) and sets pins
PB7~PBO0 to the input mode.
® The RESET pin clears the PB7~PBO0 port register to zero (0).

Mode 1 (no influence from the RESET pin)

® The RESET1 pin clears the input/output setting register to zero (0) and sets pins
PB7~PB0 to the input mode.
e The RESETI pin clears the PB7~PB0 port register to zero (0).

Input/output operation

e The input/output pin status can be read by executing the input instruction at the
input mode setting.

¢ The port register contents can be read by executing the input instruction at the
output mode setting.

® When “1” is written to the port register and then the input/output setting register
is set to output to switch the input/output pin mode from input to output and to
output “1”, the previous data will not be output and no spike will be generated in
the port.

¢ The input/output settings for PB3~PBO0 are determined by PB lower input/output
setting register #82 <0>; the input/output settings for PB7~PB4 are determined
by PB upper input/output setting register #82<1>.

Internal Data Bus

#85

#82 PB7

- LN
bit —y

1 PB4

j|> <D, ——N PB7~PRO

#82 PB3
bit v ¢

I

I o PBO

050689

Figure 3.4.6 PB Port Block Diagram
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3.4.7 Port C Register (PC7~PCO0)
7 6 5 4 3 2 1 0

PC7 | PCB | PC5 | PC4 | PC3 | PC2 | PCt [Pco|  #86[R/W]

® Fixed at address 86H in the input/output area (accessed by the input/output
instruction).
® Bothread and write are possible.
Figure 3.4.7 shows the input/output section block diagram and Figure 3.4.3 shows the
input/output port logic circuit.

Mode 0

® The RESET pin clears the input/output setting register to zero (0) and sets pins
PC7~PCO0 to the input mode.
® The RESET pin clears the PC7~PCO0 port register to zero (0).

Mode 1 (no influence from the RESET pin)

® The RESETI pin clears the input/output setting register to zero (0) and sets pins
PC7~PCO to the input mode.
® The RESETI pin clears the PC7~PCO0 port register to zero (0).

Input/output operation

® The input/output pin status can be read by executing the input instruction at the
input mode setting.

® The port register contents can be read by executing the input instruction at the
output mode setting.

® When “1” is written to the port register and then the input/output setting register
is set to output to switch the input/output pin mode from input to output and to
output “1”, the previous data will not be output and no spike will be generated in
the port.

® The input/output settings for PC7~PCO0 are given a one-to-one correspondence to
the PC port bits by the PC7~PC0 input/output setting registers #83<7>
~#83<0>.

Internal Data Bus

#83 #86
bit 7 bit 7

bit 6 L Nhite

bit 5 } bit 5

bit 4 > bit 4 N PC7~PCO
bit 3 bit 3 V]

bit 2 bit 2

bit 1 bit 1

bit 0 bit 0

=

Figure 3.4.7 PCPort Block Diagram
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348 Timer
CKOUT
] 15 bit Timer J
! 1
Clear Signal P I L I L
| T

r #80 <3, 2>
1

WRRS0
Lo
Kk Q
CLR
2 T
p=3
a
© !
s
o
g 5
= pPR —Ibp — D — D D
g 4] (2) 3) 4) (5)
= ] CK 1—c1< l—CK l—cn( IVCKﬁ
#81
“4E'H - N
WDTCLR (Timer clear)
D;~Dg
—— T
WRRS1 '95' H
TOUTCLR (TOUT Clear)
RESET lTl
> : -
....... -
{>c g RESET1
INT or_ &
NI
...... >
reserT X mobe TouT
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Figure 3.4.8 Timer Logic
e This is a 15-bit free-running timer which counts in synchronization with the rise of

the CKOUT signal. Any of the stage 12~stage 15 timer outputs can be selected by
the timer selection register (#80<3, 2> and output to the TOUT pin.
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TOUT pin operation

This timer cannot be enabled or disabled by software. That is, this timer is always
enabled.

The TOUT pin outputs a “0” level signal after the time (212, 218, 214, 915} gelected
with the timer selection register (#80<2, 3> has elapsed.

As shown below, there are two output pulse widths, depending on the method of
connecting the TOUT pin.

(1) With the TOUT Pin Connected to the RESET Pin

cxour M{um{uum

212 _—L__,J)_-

S fi— {
TOUT pin 7 |

” (exeternal connection)
RESET pin “0" level is output for 5 clocks

0630689
Figure 3.4.9 TOUT Output Timing (1)
(2) With the TOUT pin connected to other than the RESET pin

The “0” level output continues until cleared by software (writing ‘4E’H or ‘95°H to the
timer clear command register (#81)) or a reset is caused by the RESET pin (mode 0) or
RESETI pin (mode 1).

CLKOUT I I I l I | , | l | l |T‘| |Tzl | ;;l |T3l
WU \
—_—
- - )
_— f i/ r
TOUT pin '-L !
Clearing with software
(writing “4E’'H or ‘95'H to #81)

Writing ‘4E" H : the TOUT pin and the 15-stage timer are cleared.

Writing ‘95" H : only the TOUT pin is cleared. 060589

Figure 3.4.10 TOUT Output Timing (2)
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3.4.9 Clock Generation

A stable clock signal can be output to the output pin (CKOUT) and built-in devices by
connecting an oscillator with double the operating frequency between XIN and XOUT.

I

[>o —{ >0 w Qq [I\/ cKouT

To Internal Logic <—

i
il — —
= - e
L C Rs 050689

Figure 3.4.11(a)  Crystal Connection Figure 3.4.11(b)  Oscillator = |
Equivalent Circuit

Note : CKOUT wiring caution
The drive capacity of the 112A CKOUT output is greater than that of the other output
pins to enable high-speed operation. Consequently, distortion occurs in the output
waveform when long wiring is connected to the CKOUT pin and due to the L. component
of the wiring and capacitor discharge.
Note that CKOUT signal waveform distortion can result in system misoperation.

(1) When using a crystal oscillator, use the Tokyo Denpa MR8000-C20 (oscillation
fréquency: 8MHz) or MR12000-C20 (oscillation frequency: 12MHz) which have the
following characteristics.

Oscillation Frequency f:8MHz
Crystal oscillator “MR8000-C20”

CS=4PF
RS=30Q
CIN=22pF COUT=33pF
f:12Hz
Crystal oscillator “MR12000-C20”
CS=4PF
RS=25Q

CIN=COUT=33pF
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2) For the ceramic oscillator, use the Murata’s CSA8.00 MT'100 (oscillation frequency 8
MHz) or CSA12.0MT100 (oscillation frequency 12MHz) or the equivalent:

Oscillation ferquency f:8MHz CIN=COUT=30pF
f:12MHz CIN=COUT=80pF

3.4.10 Evaluator Functions

The TMPZ84C112A has a pin (BUSREQ/EV pin) which can isolate the CPU so that it
can function as an evaluator chip. This pin makes it possible to electrically isolate the
built-in CPU (with high impedance) and perform emulations by receiving signals from
an ICE (In-Circuit Emulator).

In this case, after the BUSREQ/EV pin is set to “0” and a reset is applied with the
RESET pin, the built-in CPU executes one machine cycle and becomes electrically
isolated. After that, all sections of the device except the CPU are operated by
instructions from the ICE CPU.

Table 3.4.3 shows the signal names for the isolated CPU and Figure 3.4.12 shows the

signal timing.
Table 3.4.3 Isolated Pin Names
Isolation timing
condition Isolated pin name
BUSREQ/EV=0
RESET signalrise  |MT/IOWR, HALT pins
After 1 machine Pins AOO~A15, DO~D7, RD,
cycle WR, MREQ, TORQ/IORD

050689
Note : Caution is required because the BUSACK pin cannot be isolated.

In other words, the emulation mode or normal mode (the built-in Z80 operates) is
determined at the rise of the RESET signal input to the TMPZ84C112A. That is,
inputting “0” to the BUSREQ/EV pin sets the evaluation mode and inputting “1” sets
the normal mode.

The built-in CPU of the TMPZ84C112A is thus set to high impedance and the mode
and status in which operation is performed by an external Z80 CPU are called
“evaluation mode” and “inactive status”. The mode and status in which the built-in Z80
CPU of the TMPZ84C112A operates are called “normal mode” and “active status”.

The electrical characteristics in 4. and the timing in 5. are called, respectively, “active
status” and “inactive status”.
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The signal which sets pins MI/IOWR and HALT to high impedance status is made
effective by latching the BUSREQ/EV pin signal to “0” with the RESET pin rise signal.
Because of that, fix the BUSREQ/EV pin at “0" level when developing systems to be used
in the evaluation status.

Due to the above, do not heedlessly change the RESET pin signal in any status.

Dummy ., Eveluatior mode
- Cjcle K1 Gycle } state  —=
T1 12 T3 T4 fix X
our s X NN\ N\
RESET  §——t e’ :
BUSREQ/EV %
BUSACK \

[ l Ficating stale

Ago~A1s ¢ ™S —-
H

({4 Fioating stale

Do~D7 ] )...._.I__..-
Yy

MREQ |ORQ ('(' fFigaluing state

RD, WR,IORD ¢ I

™M1, I0WR % Floaung state

’-HAL « R N e L L L L b e et wan son e o o d - = fe e

"
i

Figure 3.4.12 Evaluation Timing
The status in which the CPU is electrically isolated by high impedance is also called
“inactive status”, and the electrical characteristics and timing are indicated in the
“inactive status” part.

MPUZ80ASSP-202

This Material Copyrighted By Its Respective Manufacturer



TOSHIBA (UC/UP) S4E D EE 9097245 0022423 275 EETOS3I

TOSHIBA TMPZ84C112A

Figure 3.4.13 shows the method of using an adaptor board (BM8029) to interface with
the target system.

TMPZ84C112A

50-pin connector

/
¢

£ Thetarget system

RTE80 BM8029
(Toshiba’s real time emulator)

Adapter board 050689

Figure 3.4.13 Typical connection

(For details, refer to the BM8029 instruction manual.)

The following is a simple explanation concern-ing the adaptor board (BM8029) and
target PCB.

(a) Since the TMPZ84C112A in the target system is used as the emulator LSI and an
emulator is also used, the built-in CPU is replaced by the emulator by releasing all
buses (using high impedance).

The emulator interface circuit can isolate the emulator using a switch in the
BM8029, thus making the adaptor board operate independently. Functionally,
independent operation is equivalent to that of the TMPZ84C112A.
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(b) The BM8029 internal connections arec shown in the table below.

CN1 : ICE Connections
(40-pin DIP socket)

CMN2 : Target System Conntections
(50-pin connector)

Signal name | Pinno. | Signal name i : Signal name Pinno. | Signal name
Al 1 [a0| A0 b3 vBusack 1 12| Busack
A12 2 (39| A9 NC 3|4 WAIT
A13 3 (38| a8 151 6 | BUSREQU/EV
A4 a4 {37] a7 =3 UBUSREQIUEV | 5 | ¢ RESET
A15 5 36| A6 NC 9 |10 -1 TESTY
CLK 6 |35] A5 MUIOWR 11| 12 AO
D4 7 |34] A4 . NC 13 |14 A2
D3 8 {33] a3 Al 15 - 16 A4
DS 9 |32 A2 i A3 i7 D18 A6
D6 0(31] a1 A5 19 | 20 A8
vee 1(30] a0 A7 21122 A10
D2 12 { 29 | GND A9 23 | 24 A1
D7 13 | 28 | RFSH 25 126 2 A13
DO w27 M vec 27 { 28 A15
D1 15 | 26 | RESET =2 A2 29 | 20 D7
INT 16 | 25 | BUSREQ 2 A4 3132 D5
NmI 17 | 24 | WAIT NC 33|34 D3
HALT 18 | 23 |BUSACK D6 35|36 D1
MREQ 19|22 | WR D4 13738 |1 TEST2
IORQ 20| 21| RD D2 39 |4 NAI
41 { 42 MREQ
Do 43|44 |3 uRD
INT 45 | 46 NC
HALT 47 | 48 MODE
10RQ/IORD 49 |50 | cLkouT

=1 : The TEST1 and TEST2 pins are used for tests, so do not connect anything to them.

=2 : Do notconnect anything toA12-A14when the TMP284C112A is operating in mode 1.
»3 : The U-RD, U-BUSREQ/U-EV and U-BUSACK signals are used by the customer.
Figure 3.4.4 (a) BM8029 Pin Connection Table
(d) For target system connection, a 50-pin connector is available for direct

connection to the pins of the TMPZ84C112A. in the target system.

The target system can be connected by soldering directly to the TMPZ54C112A
signals or by using a connector. Select in accordance with the amount of space on
the target system board.

This Materi al

MPUZ80ASSP-204

Copyrighted By Its Respective Manufacturer




TOSHIBA (UC/UP) - SUE D WE 9097249 0022425 044 EETOS3

TOSHIBA TMPZ84C112A

(e) Figure 8.4.13 shows connection to the adaptor board (BM8029) when the
TMPZ84C112A is used in mode 0.

ee—-_._BMBO29 v e USERSYSTEM _____ .
CN2 b TMPZ84C112A
Z TORQ/IORD : o TORQ/ORD
* 1
M1/OWR L MIT/OWR
*2  TEST1 Eod L
TEST2 ! !
MODE s MODE
| . -
RD : f€;1*1 RD
URD |——— URD
BUSREQ/EV i S' ; BUSREQ/EV
] 1 : g
U-BUSREQ/U-EV : =2 U-BUSREQ/U-EV
BUSACK o BUSACK
1 t : :*
U-BUSACK L e T-BUSACK
1 1
WR —t s WR
MREQ MREQ
HALT | N HALT
P
WAIT NMI A WAIT NMI
TNT RESET Pl L INT RESET
CLKOUT 3 CLKOUT
AO~A15 : = AG~A15
DO~D7 — e DO~D7
vce L vce
GND : 1 GND

_________________________________________________________________________________________

070389

* Thesymbols->, -< and -X indicate connection to devices in the user system other than the

TMPZ84C112A.
=1:Connect when the adaptor board is not connected.
»2:The TEST1 and TEST2 pins are not connected to anything.
*3:The [ORQ/IORD and M1/IOWR pins operate as the IORQ and M7 pinsin mode 0.

Figure 3.4.13 Typical Mode 0 Connection
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(f) Figure 3.4.14 shows connection to the adaptor board i{BM8029) when the
TMPZ84C112A is used in mode 1.

_____ BM8029 R USER SYSTEM .
cn2 TMPZ84C112A
IORQ/IORD —t = — {ORQ/IORD

x X 13
M1/I0WR T M1/I0WR
x2 A12~A14 . L
TEST1 H
TEST2 P T
tMODE et MODE
RD i RD
R P ng" .
URD i > URD
BUSREQ/EV [——t—r e BUSREQ/EV
UBUSREQIUEV |—t—i—t%2 £ U-BUSREQ/U-EV
BUSACK — rom BUSACK
1 1 : :- .
TBUSACK f——t——i—32 > UBUSACK
1 1]
WR . - WR
MREQ s MREQ
HALT | 1 ! L HALT
b
e - [ 13 1]
T _NMI CR— IWAIT NMI
INTRESET | : | L iNT RESET
CLKOUT — s CLKOUT
A0~21; L A0~A11
1 a— -
T = A15
DO~D7 — - DO~D7
v 1 -
vee — i VCC
GND - I GND

T Tttt 073389
* The symbols->, -< and -X indicate connection to devices in the user system other than the
TMPZ84C112A.
+1:Short when the adaptor board is not connected.
»2:The A12 - A14, TEST1 and TEST2 pins are not connected to anything.
+3:The IORQ/IORD and M1/IOWR pins operate as the IORD and IOWR pins in mode1.

Figure 3.4.14 Typical Mode 1 Connection
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The evaluation mode (active status) or normal mode (active status) (the built-in Z80
operates) is determined at the rise of the RESET signal input to the TMPZ84C112A.
That is, inputting “0” to the BUSREQ/EV pin sets the inactive status and inputting “1”
sets the active status.

Inactive status : used when developing a system which operates the Z80 CPU of
the I.C.E.
Active status operates the built-in Z80 CPU.

Mode 0/mode 1 can be set using the MODE pin in any status.
Table 3.4.5 shows the various states and their conditions for the TMPZ84C112A.

Table 3.4.5 TMPZ84C112A Status
Status '

Condition Inactive status Active status

BUSREQ/EV pin status at
the RESET pin rise.

Mode 0 Mode 1 Mode 0 | Mode 1

MODE pin status

050689

The following is a simple description of the development of a system using the
TMPZ84C112A.
The following reference materials and development tools are available.

1. 8-bit microcomputer, TLCS-Z80 Development System Manual.

2. Adaptor board (BM8029)
BM8029 Instruction Manual.
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3.4.11 Using the RESET and RESET1 Pins
MODE pin= 1" tMode 1}
[Example]
L
RESET [ 4] ] _
S
= F
777
RESET1 EZ}—--——
Figure 3.4.15 Example 1
MODE pin= “1" (Mode 1)
[Example]
A
=
I f‘Ji, _
RESET |, - ) S
== ' -
777

TOUT | X}

b~
RESET1 éj —

Figure 3.4.16 Example 2

When MODE pin =“0" imode 0}, the PA4/RESET1 pin becomes PA4.
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4. ELECTRICAL CHARACTERISTICS
4.1 MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vce Supply Voltage -0.5~+7.0 \Y
VIN Input Voltage ~-0.5~Vcc+0.5 Vv
Pp Power Dissipation (Ta =85°C) 250 mV
TSOLDER Soldering Temperature (10sec) 260 °C
TstG Storage Temperature —-55~150 °C
Topr Operating Temperature -10~70 °C
030689
4.2 DCELECTRICAL CHARACTERISTICS
Topr= —10°C~70°C, Voc=5V+10%, Vgg=0V
SYMBOL| ITEM TEST CONDITION MIN. TYP. MAX. UNIT
Low level Clock input voltage
-0. — R \"
Viee (During external input) 0.3 06
High level Clock input voltage _ _
Vine (During external input) Vee-0-6 Vec+0.3 v
Input Low level voltage - _
ViLs (RESET, RESETT) Vce 2 4.5V 0 Vccex0.25 \Y
Input High level voltage > _
VIHs (RESET, RESETT) Vee 2 4.5V Vccx0.75 Vce Vv
ViLs Input Low level voltage (MODE) 0 — Vee#0.3 v
Vid1 InputHigh level voltage (MODE) Veex0.7 = Vce \
ViL Input Low level voltage -0.5 - 0.6 \%
Vini Input High level voltage 23 — Vce \Y
VoL Output Low voltage loL =2.0mA - — 0.4 A
Vou1 Output High voltage (I ) loH=—-1.6mA 2.4 - - \
Vouz Output High voltage (II) lon = — 250uA Vcc—-0.8 — — \
Ipy Input Leakage Current Vss = Vin = Ve — — +10 zA
o _3-State Output Leakage Current Vss +0.4 S Vout = Vee _ _ +10 A
in Flat
Vee=5V
fck =(Note 1) 4MHz - 10 20 mA
lcct Power supply Current ViHC =ViH = ViHs
=VHs =Vcc-0.2V 6.14
Vie = ViL= Vit a4l 15 25 mA
=Vis=0.2V MHz
Note1: fcoLx=1/Tcc (MIN) 090689
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4.3 AC Electrical Characteristics (Active State 1/3)
TOPR==10C~T70°C, Veo=iVX107, Veg=0V
cKOuT= ! ckouT=
No SYMBOL PARAMETER AMHZ | 6.144MHZ © yniT
MIN. | MAX. | MIN. | MAX
1 |TcC Clock Cycle Time 250 DC 162 DC ns
2 |TwCh Clock Pulse Width (High) 110 | DC 65 DC ns
3 jTwCl Clock Pulse Width (Low) 110 DC 65 DC ns
4 |TfC Cock Fall Time - 30 - 20 ns
5 |TrC Clack Rise Time - 30 - 20 ns
6 |[TdCr(A) Clock 1 to Address Valid Delay - 110 - 90 ns
7 |TdA (MREQf) Address Valid to MREQ | Delay es . 35 . ns
8 |TdCf(MREQf) |Clock }to MREQ ) Delay - 85 - 70 ns
9 |TdCr (MREQr) Clock 1 to MREQ T Delay - 85 - 70 ns
10 |TWwMREQh MREQ Pulse Width (High) 110 - 65 - ns
11 | TWMREQ! MREQ Pulse Width (Low) 220 - 135 - ns
12 {TdCf (MREQr) Clock | to MREQ 1 Delay - 85 - 70 ns
13 | TdCf(RDf) Clock ! to RD } Delay - 95 e 80 ns
14 |TdCr(RDr) Clock 1 to RD 1 Delay - 85 - 70 ns
15 |TsD(Cr) Data Setup Time to Clock | 35 - 30 - ns
16 |ThD (RDr) Data Hold Time toRD ¢ 0 - 0 - ns
17 | TsWAIT (Cf) WAIT Setup Time to Clock | 70 - 60 - ns
18 | ThWAIT (ChH) WAIT Hold Timer after Clock | T - 10 - ns
19 |TdCr{Mm1f) Clock §to M1} Delay - | 100 - 80 ns
20 |TdCr(M1r) Clock 4 to M1 ¢ Delay - 100 - 80 ns
21 |TdCf(RDr) Clock | to RD 7 Delay - 85 - 70 ns
22 [TdCr(RDf) Clock 4 to RD ] Delay - 85 - 70 ns
23 |TsD(ch hongtah:?:r"r;g 82,‘:4 during M2 oo | _ | 40| — | ns
24 |TdA (1ORQf}) Address Stable prior IORQ ) 180 - 110 - ns
25 |TdCr(IORQH Clock T to loaal Delay -1 s - 65 | ns
26 |TdCf(1ORQr) Clock } to IORQ ¢ Delay - 85 - 70 ns
27 |TdD (WRf) Data Stable Prior to WR ] 80 - 25 - ns
28 |TdCf(WRf) Clock | to WR | Delay - 80 -] 70 ns
29 [TwWR WR Pulse Width 220 — |135| — | ns

f.#E83
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AC Electrical Characeristics (Active State 2/3)
CKOUT = CKOUT =
No. SYMBOL PARAMETER AMHZ 6.144MHZ | yniT
MIN. [ MAX. [ MIN. [ MAX.
30 |TdCf(WRr) Clock | to WR 1 Delay - 80 — 70 ns
31 |[TdD (WRf) Data Stable Prior to WR |, -10 — -55 — ns
32 | TdCr (WRf) Clock 1 to WR ], Dealy - 65 - 60 ns
33 |TdWRr(D) Data Stable from WR 1 60 - 30 - ns
34 | TdCf(HALT) Clock | to HALT T or) — | 300 — | 260 ns
35 [TwNMI NMI Pulse Width 120 - 120 - ns
36 |TsBUSREQ(Cr) |BUSREQ Setup Time to Clock 50 - 50 - ns
37 |ThBUSREQ (Cr) |BUSREQ Hold Time after CLock T 10 — 10 — ns
38 |TdCr(BUSACKSf) [Clock 1 to BUSACK | Delay - 100 - 90 ns
39 |TdCf(BUSACKr) |Clock | to BUSACK T Delay - 100 - 90 ns
40 [TdCr(Dz) Clock 7 to Data Float Delay - 90 - 80 ns
41 |Tder(ct2) S:I:‘; T(:;R_Eg:’:rooé g'”};‘_g‘;t;;'v‘\’/_i‘) — | 8| =] 70| ns
42 [TdCr(Az) Clock 1 to Address Float Delay - 90 - 80 ns
@ rew R Adareorime. | ©| | =] |
44 | TsRESET (Cr) RESET to Clock 1 Setup Time 60 - 60 - ns
45 |ThRESET (Cr) RESET to Clock 1 Hold Time 10 - 10 - ns
46 |TsINTF(Cr) INT to Clock 7 Setup Time 80 - 70 - ns
47 | TsINTr (Cr) INT to Clock 1 Hold Time 10 — 10 — ns
48 {TdM1f(IORQf) [MT | to TORQ | Delay 565 — | 365 - ns
49 | TdCf (IORQf) Clock |, to IORQ |, Delay - 85 - 70 ns
50 |TdCr (IORQr) Clock 7 to IORQ 7 Delay - 85 - 70 ns
51 {TdCf(D) Clock |, Data Valid _Delay — 150 — 130 ns
52 | TdCf(POUT) Clock |, to Port Data Delay — | 400 - 300 ns
53 |TSPIN (IORDf) P_ort Input setup Time to TORQ, 0 — 0 — ns
RD{
54 |ThPIN Port input Hold Time to IORQ, 0 — 0 — ns
RD 1
55 {TdC(TOUTH) Clock { to TOUT |, Delay - | 240 - 160 ns
56 |Td(TOUTY) Clock T to TOUT T Delay - — ] 165 ns

090689
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AC Electrical Characeristics (Active State 3/3)
CKOUT = CKOUT= !
No. | SYMBOL PARAMETER AMHZ | 6.144MHZ | yniT
Mit. | MAX. | MIN. | MAX.
TOUT Cycle<#80<3, 2>> Typ. Typ.
ModeO : 00 T1x2%¢ Tix2%
57 |TCTOUTT Mode1 : 01 T1+2 Ti*2% ns
Mode 2 10 T1x2°4 Ti=2%
Mode 3 11 i1%2% Ti=2%
58 |Tdcr(IOWRf{) Clock T to IOWR ) Delay - 80 - 70 ns
59 |Tdcf (IOWRf) |Clock | to IOWR 1 Delay - 90 - 75 ns
60 |Tdcr(IORDf) Clock 1 to IORD ! Delay - 90 - 75 ¢ ns
61 |Tdcf (IORDf)  [Clock | to IORD § Delay - 90 -1 75} ns
ey
Note1:  AC Test condition (1) VCC=5V 107,

VIH=24V, VIL=0.4V, VIHC=VCC.-0.6V,
VILC=056V,VOH=22V, VOL-0.8V
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4.4 Timing Diagram (Active State)

Figure 4.4.1 to 4.4.9 show the basic timing of respective operations. Numbers shown
in the Figures correspond with those in the AC ELECTRICAL CHARACTERISTICS

Table in 4.3.
Ti ® T Tw T3 Ta
CKOUT 7 o) K ’z N g / N \ / X/ —
€ —| [
Ske p © « « ©
A0~A15 Program;)("Counter ‘(:(' k& RefreshAddress | X
© @l
@_} <> 0 <
E | oo
MREQ ! I I /49 N

Tr ) th 1

>
ol ©@ . S

@I o<

_ i
M1 3 § 4
= ~® ss gl ~ |=®
DO~D7 F—% (1(, g(‘lnputdata K
! 450689
Figure 4.4.1 OP-Code Fetch Cycle
T T2 Tw T3
cKout __7 SL_/—‘1 sqg_/ 5.:4,3_/ N/ N
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[(§ £
AO~A15 ) Program||Coginter « )
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MREQ @ — S5
> < — <—- —
@-—) <— @—) [<€— (
WAIT jl( « «

T —r— —r

- <—® — @ <
. RD L « « 11
Read N (_ [ " @ —| Mg I“—
Operation _ 777 S (¢
DO~D7 A ‘nunl (“ ('(’ )_Inputdata
> I<— . [~
<
WR 5 § A O —
Write e
Operation ‘_@“"_@b—’ « g > @~
DO~D7 Data, Output —
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Figure 4.4.2 Memory Read/Write Cycle
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LE] T2 Tw* Tw T3

wour__ N N/ R/ Ry S BT

o £ 55
AO~AT7 X Port Address i S C
— @ — |t
TORQ @ b « /
3
®_:’r-(—)(; @ ®
el
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@ — @ ]
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N\
Input ('(’ (l(’ *%'(_
Operation —>| hE < g Rl
DO~D7 ] &KL M Y nput data W
_— £

® _>| -
W | Aka—_‘
Output { ® I e - Q“"

Operation —> @ - « ™ @
DO~ D7 —erseeeeeeee— Data Output '(r :"
U LY
Note: 1 waitstate (TW*)isinserted autematically by MPU. 090689

Figure 4.4.3 Input/Output Cycle

T T T2 Tw* Tw* Tw

cKouT T/ \_/ \ / SE“_/—-" N

;’*_:‘t (- ‘ 4
INT
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AO0~A1S X Program Counter ('(' .

)] T

— < — <——
TORQ ﬁ ¢ (
T —— L - R R L.
© G A
WAIT N L i

el el o
] <._ @ —| |
DO~D7 . ﬁ—:‘( . Input data _:
)T o

Note1: TLis the final state of the preceding instruction.
Note 2: 2 wait state (TW#) is inserted automatically by MPU.
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Figure 4.4.4 Interrupt Request/Acknowledge Cycle
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Final M Cycle M1

)

MREQ \ _>®;’_’k F —
'3

090689

RD A

Note : NMI is asynchronous input but in order to assure the positive response in the following
cycle, NMI trailing edge signal must be generated keeping abreast of the leading edge
of preceding TL state.

Figure 4.4.5 Non-Maskable Interrupt Request Cycle

—_— Final M Cycle ———
TL Tx Tx 1 Tx Ty
CcKouT —/_\—_ o \_;3_/ XE_ \__
R e @[ 19
BUSREQ/EV , ]r 7\;
I Y — @ -
BUSACK <A ﬂL—_——
(S
—| le— @ ’ Floati —_— @
AO~AT5 i i =0 &
DO~D7 e _<_— @ « Floating g r
-~ | ) |
M%Z == « Floating -
—_WR r )
10RQ —
— I i ‘!’\{j::;-
M1 )]
£
HALT ':( Remains Unchanged
Rl
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Note 1: TLis the final state of any machine eycle.
Note2: TXisoptional clock used by requested peripheral LSIL.

Figure 4.4.6 Bus Request/Acknowledge Cycle
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HALT Instructoin’s

— My >} My I M
Ta T4 T2 T3 Ta T4 T2
CKOUT
HALT \ j
- ® "
NMI N YV
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Note: INT signal isalso used for releasing from the halt state.

Figure 4.4.7 HALT Acknowledge Cycle
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TORQ V711 N
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HALT 090689

Figure 4.4.8 Reset Cycle
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Figure 4.4.9 Input/Output Timing

090689

MPUZ80ASSP-217

This Material Copyrighted By Its Respective Manufacturer




TOSHIBA (UC/UP) 54E D EE 9097249 0022438 7Tk -1'6§‘3\

TOSHIBA TMPZ84C112A

4.5 AC ELECTRICAL CHARACTERISTICS (Inactive State}
Topr= —10°C~70°C, V¢¢ =5V+10%, Vgg=0V
CKOUT =4MHz |CKOUT =6.144MHZ

No. ‘ SYMBOL | PARAMETER AN A N, AX. UNIT
1 {TeC (QUT) Clock Cycle Time (Output) 250 DC 162 DC ns
2 {TwCh (OUT) Clock Pulse Width (High Output) 110 DC 65 DC ns
3 | TwCl (OUT) Clock Pulse Width (Low Qutput) 110 DC 65 DC ns
4 | TfC(OUT) Clock Fall Time (Qutput) . 30 . 20 ns
5 |TrC(OUT) Clock Rise Time (Output) - 30 - 20 ns
6 | TdCf(POUT) Clock | to Port Data Delay - 400 - 300 ns

Port Input Setup Time to IORQ,

7 | TSPIN (IORDf) RD | Q - 0 - ns
8 |ThPIN Port Input Hold Time to IORQ, 0 _ 0 _ ns
RD1
9 | TdC(TOUTF) Clock 4 to TOUT |, Delay - 240 - 160 ns
10 [Td(TOUTH Clock T to TOUT 1 Delay — 250 - 165 ns
TOUT Cycle <#80<3, 2>> - Typ- Typ.
ModeQ : 00 T1#2"2 T1 2™
11 {TcTOUTT Mode1 : 01 T1%213 T1x2" ns
Mode2 : 10 T1 2% T1+2"
Mode3 : 11 T1 21 T1 %215

090689
Notel: AC Testcondition (1) VCC=5V+10%,

VIH=2.4V, VIL=0.4V, VIHC=VCC-0.6V
VILC=0.6V, VOH=2.2V,VOL=0.8V
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4.6 ACTiming Diagram (Inactive State)

O~ =@~ |<©®
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T T2 T™W T3
cKouT __/_\_/_\__/_\—r_/ \__
®
Port Output P
TORQ —
RD —————
@ — —— —> —-——
Port Input X _SC
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Figure 4.6.1 Input/Output Timing
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5. EXTERNAL DIMENSIONS TMPZ84C112AN-6
5.1 DIP Package (SDIP64-P-750)

- Unit: mm
>
-
o
et aa -4 E:‘:
—
= ! :
- ——— £
"“——é—é g 5
- = i E
—_—
134
e ]
- == - n
=§ g b n
:02: :_-. d E
= = S 5
o N
13
0
—
o
2
—
— i L
P 1
10202 l 78202
102 | |
DSIMII.'.'
47%03 [90s]
|
30203
—_—
3
i
025 ZiylL\ \
i N
o~15" 189.84

Note: All the leads are lucated within £0.25mm frum their thesretival pisiticns with respect to
No.1 and No.64 leads.
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5.2 QFP Package (QFP64-P-1420A)

s || RARRRRERRARAARARRAE

zi—szz- ="
m‘@ﬁnnwnnnﬂﬁﬁnnﬁnﬁngm _
1.0TYP 0.35£0.1

=

3.05MAX
>

0.19+0.1 2.7 £0-2
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