PRODUCT SPECIFICATION

/08615

NMOS 8-BiT Z8® MCU
KEYBOARD CONTROLLER

FEATURES

ROM RAM* I/0 Speed
Device (KB) (Bytes) Lines (MHz)
Z08615 4 124 32 5

Note: *General-Purpose

m  Low Power Consumption - 750 mW

m  Digital Inputs NMOS Levels with
Internal Pull-Up Resistors

m  Four Direct Connect LED Drive Ports

m  Hardware Watch-Dog Timer (WDT)

m  Two Programmable 8-Bit Counter/Timers,
Each with 6-Bit Programmable Prescaler

m  Six Vectored, Priority Interrupts from
Six Different Sources

m  On-Chip Oscillator that Accepts an RC (Capacitor On-
Board), Crystal, Ceramic Resonator, or External Clock
Drive (Mask Options)

m  Clock Frequency:
RC =810 10 MHz
Crystal =4 to 5 MHz

m  Low EMI Emission

GENERAL DESCRIPTION

The 08615 Keyboard Controller is a member of the z8®
single-chip microcontroller family with 4 Kbytes of ROM.
The device is housed in a 40-pin DIP and 44-pin PLCC
package, and is manufactured in NMOS technology. The
Z08615 microcontroller offers fast execution, efficient use
of memory, sophisticated interrupt, input/output bit-manip-
ulation capabilities, and easy hardware/software system
expansion along with low cost and low power consump-
tion.

The Z08615 architecture is characterized by a flexible I/O
scheme, an efficient register, I/O, and a number of ancillary
features that are useful in many industrial and advanced
scientific applications.

For applications which demand powerful 1/O capabilities,
the 208615 provides 32 pins dedicated to input and output.
These lines are grouped into four ports, each port consists
of 8 lines, and are configurable under software control to
provide timing, status signals, and serial or parallel 1/0
ports.

The 208615 offers low EMI emission which is achieved by
means of several modifications in the output drivers and
clock circuitry of the device.

There are two basic address spaces which are available to
support this wide range of configurations: Program Memo-
ry and 124 General-Purpose Registers.

The 208615 offers two on-chip counter/timers with a large
number of user-selectable modes. This unburdens the pro-
gram from coping with real-time problems such as count-
ing/timing (Figure 1).

Power connections follow conventional descriptions be-
low:
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Z08615
NMOS 8-Bit z8® MCU Keyboard Controller

Zilog

GENERAL DESCRIPTION (Continued)
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Figure 1. Z08615 Functional Block Diagram
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Zilog

Z08615

NMOS 8-Bit z8® MCU Keyboard Controller

PIN DESCRIPTIONS

vcc1 / 40 I
xAL2 [ 2 39 3
XALL ] 3 38 3

P37 [ 4 37 [

P30 5 36 |3
RESET [ 6 35 [
*GND [ 7 34

*N/C ] 8 33 3

WDTOUT [ 9 7 |

P35 ] 10 zo0sel5 31|

GND ] 11 DIP 30 |3

P32 [ 12 29 3

Po0 [ 13 28 [

POl [ 14 27 3

P2 [ 15 26 |3

PO3 [ 16 25 [

Po4 [ 17 24 |1

Pos [ 18 23 3

Po6 [ 19 22 [

PO7 [ 20 21 |3

Note:

P36
P31
P27
P26
P25
P24
P23
P22
P21
P20
P33
P34
P17
P16
P15
P14
P13
P12
P11
P10

* Pin 8 is connected to the chip, although used only for testing.
This pin must float. Pin 7 is a test pin and must be grounded.

Figure 2. 208615 40-Pin DIP Pin Configuration

Table 1. Z08615 40-Pin DIP Identification

Table 1. Z08615 40-Pin DIP Identification

Pin# Symbol Function Direction  pin# Symbol Function Direction
1 Vee Power Supply Input 10 P35 Port 3, Pin 5 Output
2 XTAL2 Crystal Oscillator Clock  Output 11 GND Ground Input
3 XTAL1 Crystal Oscillator Clock  Input 12 P32 Port 3, Pin 2 Input
4 P37 Port 3, Pin 7 Output 13-20 PO7-PO0 Port 0, Pins 0,1,2,3,4,5,6,7In/Output
5 P30 Port 3, Pin 0 Input 21-28 P17-P10 Port1, Pins 0,1,2,3,4,5,6,7In/Output
6 RESET  Reset Input 29 P34 Port 3, Pin 4 Output
*7 GND Ground 30 P33 Port 3, Pin 3 Input
*8 N/C Not Connected 31-38 P27-P20 Port 2, Pins 0,1,2,3,4,5,6,7In/Output
9 WDTOUT Watch-Dog Timer Output 39 P31 Port 3, Pin 1 Input

40 P36 Port 3, Pin 6 Output
DS97KEY2100 Al-3



Z08615
NMOS 8-Bit Z8® MCU Keyboard Controller Zilog

PIN DESCRIPTIONS (Continued)

CREEE Y8 En 88
Z OO ome we 3 o000 O O
e
/' 6 5 4 3 2 1 44 43 42 41 40
ReseT [] 7 39 pwNe
onp [ 8 ° 38 | p2a
NC ] 9 37 [] P23
/WDTOUT [] 10 36 [] P22
P35 | n 35 g P21
GND [] 12 I%?_%CSZ 34 1] P20
P32 [] 13 33 ] P33
P00 [] 14 32 ] P34
PO1 ] 15 31 [y P17
P02 ] 16 30 ] P16
N/C [} 17 29 [] P15
(18 19 20 21 22 23 24 25 26 27 28
ECaacRianan>
Note:

* Pin 9 is connected to the chip, although used only for testing.
This pin must float. Pin 8 is a test pin and must be grounded.

Figure 3. 208615 44-Pin PLCC Pin Configuration

Table 2. 208615 44-Pin PLCC Pin Identification Table 2. 208615 44-Pin PLCC Pin Identification
Pin# Symbol Function Direction Pin# Symbol Function Direction
1 Vee Power Supply Input 23-27 P14-P10 Port 1, Pins 0, 1, 2, 3, 4 In/Output
2 XTAL2 Crystal Oscillator Clock Output 28 N/C Not Connected
3 XTALL Crystal Oscillator Clock Input 29-31 P17-P15  Portl, Pins5, 6,7 In/Output
4 P37 Port 3, Pin 7 Output 32 P34 Port 3, Pin 4 Output
5 P30 Port 3, Pin 0 Input 33 P33 Port 3, Pin 3 Input
6 N/C Not Connected 34-38 P24-P20 Port 2, Pins 0, 1, 2, 3, 4 In/Output
7 RESET Reset Input 39 N/C Not Connected
*g GND Ground 40-42 P27-P25 Port 2, Pins 5, 6, 7 In/Output
*Q N/C Not Connected 43 P31 Port 3, Pin 1 Input
10 WDTOUT  Watch-Dog Timer Output 44 P36 Port 3, Pin 6 Output
11 P35 Port 3, Pin 5 Output
12 GND Ground Input
13 P32 Port 3, Pin 2 Input
14-16 PO02/P0O0 Port 0, Pins 0, 1, 2 In/Output
17 N/C Not Connected

18-22 PO7-PO3 Port 0, Pins 3, 4, 5, 6, 7 In/Output
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Zilog

708615
NMOS 8-Bit z8® MCU Keyboard Controller

ABSOLUTE MAXIMUM RATINGS

Sym. Parameter Min.  Max. Units Stresses greater than those listed under Absolute Maxi-

mum Ratings may cause permanent damage to the de-

Voo  Supply Voltage* —0.3 7 v vice. This is a stress rating only; operation of the device at

Tstg Storage Temp. —65°  +150° C any condition above those indicated in the operational sec-

Ta Oper. Ambient Temp. t + C tions of these specifications is not implied. Exposure to ab-

Not solute maximum rating conditions for extended periods
ote:

*Voltages on all pins with respect to Ground.
tSee Ordering Information.

may affect device reliability.

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test

conditions as noted. All voltages are referenced to From Output
Ground. Positive current flows into the referenced pin Under Test
(Figure 4).

= 150 pF

)|

Figure 4. Test Load Diagram

CAPACITANCE

Ta= 25°C,VCC =GND =0V, f= 1.0 MHz, unmeasured pins returned to ground.

Parameter Min. Max.
Input Capacitance 0 12 pF
Output Capacitance 0 12 pF
I/O Capacitance 0 12 pF

DS97KEY2100
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Z08615
NMOS 8-Bit Z8® MCU Keyboard Controller Zilog

DC ELECTRICAL CHARACTERISTICS
Ve = 4.75V 10 5.25V @ 0°C to -55°C

Sym Parameter Min Max Typ* Unit Condition Notes

VcH Clock Input High Voltage 3.8 Vee V  Driven by External Clock Generator

Veo Clock Input Low Voltage -0.3 0.8 VvV Driven by External Clock Generator

ViH Input High Voltage 2.0 Vee \Y

VL Input Low Voltage -0.3 0.8 \Y

VRH Reset Input High Voltage 3.8 Vee \%

VRL Reset Input Low Voltage -0.3 0.8 \Y,

Von Output High Voltage 2.0 V  loy =—250 pA (Port 2 only)

Output High Voltage 2.4 V  lon =—250 pA (Port 3 only)

VoL Output Low Voltage 0.8 V  lg.=10.0 mA 1

e Input Leakage -10 10 HA V|y =0V, 5.25V

loL Output Leakage -10 10 HA V=0V, 5.25V) 2

r Reset Input Current -335 =775 477 pA V=0V, 5.25V

Ir1 Input Current -335 —775 MA  Pull-up resistor=10.4 Kohms,
V|N=5.25V

Iro Input Current -1.6 -2.9 mA  Pull-up resistor = 2.4 Kohms,
V\=0.0V

lcc VCC Supply Current 150 mA

WDT Watch-Dog Timer 2.0 mA Vg =0.4 Volt

Notes:

* Typical @ 25°C
1. Ports P37-P34 may be used to sink 12 mA at 2.8V. These may be used for LEDs or as general-purpose outputs requiring high
sink current.
2. P00-P07, P10-P17, P20-P25, P30-P33 as output mode open-drain as a logic one.
3. P00-P0O7, P10-P17, P20-P25, P30-P33 as output mode open-drain as a logic one.
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Zilog

708615
NMOS 8-Bit z8® MCU Keyboard Controller

PIN FUNCTIONS

XTAL1, XTAL2. Crystal in, crystal out (time-based input
and output, respectively). These pins connect a parallel-
resonant crystal, LC, or an external single-phase clock to
the on-chip clock oscillator and buffer.

Port 0 (PO7-P00). Port 0 is an 8-bit, nibble programmabile,
bi-directional, NMOS compatible 1/0O port. These eight I/O
lines can be configured under software control as a nibble
input port, or as a nibble open-drain output port. When
used as an I/O port, inputs are standard NMOS (Figure 5).
Port P03-P00 has 10.4 Kohms (+35%) pull-up resistors
when configured as inputs.

78615

Il

I/O
(Open-Drain Output)

N

> Port 0

J

(a) Port PO0-P0O3

10.4 Kohms

Input

Y Pad

<]

OEN
Output

(b) Port P04-P07

Input

OEN
Output

TL

Py Pad

—
T

;

Figure 5. Port 0 Configuration

DS97KEY2100
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Z08615
NMOS 8-Bit z8® MCU Keyboard Controller Zilog

Port 1 (P17-P10) Port 1 is an 8-bit, byte programmable, bi- byte input port or as an open-drain output port. When used
directional, NMOS compatible I/O port. These eight I/O  as an I/O port, inputs are standard NMOS (Figure 6).
lines are configured under software control program as a

78615 Port 1

E— lfe}
(Open-Drain Output)

Input Oq 9 Pad
OEN —"
Output —

Figure 6. Port 1 P17-P10 Configuration

A1-8 DS97KEY2100



Zilog

708615
NMOS 8-Bit z8® MCU Keyboard Controller

Port 2 (P27-P20). Port 2 is an 8-bit, bit-programmable, bi-
directional, NMOS-compatible I/O port. These eight 1/O
lines are configured under the software control program for
I/O. Port 2 can be programmed as bit-by-bit independently,
as input or output, or configured to provide open-drain out-

puts (Figure 7). P26 and P27 have 2.4 Kohms (+25%) pull-
up resistors and are capable of sourcing 2.4 mA. P24 and
P25 have 10.4 Kohms (£35%) pull-up when configured as
inputs.

78615

Port 2

/
OEN —-—i}_

Open-Drain
(a) Ports P20-P23 Pad
In I‘
ouT P 1 >
IN '4
10.4 Kohms
OEN
Open-Drain | |_|
(b) Ports P24-P25 Pad
g} |
ouT
IN 4
% 2.4 Kohms
OEN
Open-Drain }—
(c) Ports P26-P27 Pad
ouT Input D—
IN ‘4

Figure 7. Port 2 P27-P20 Configuration

DS97KEY2100
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Z08615
NMOS 8-Bit z8® MCU Keyboard Controller

Zilog

PIN FUNCTIONS (Continued)

Port 3 (P37-P30). Port 3 is an 8-bit, NMOS compatible
four-fixed-input and four-fixed-output 1/0O port. These eight
I/O lines have four-fixed-input (P33-P30) and four-fixed-
output (P37-P34) ports. Port 3 outputs have 10.4 Kohms
(25%) pull-up resistors and are capable of driving up to
four LEDs.

Port 3 is configured under software control to provide the
following control functions: four external interrupt request

signals (IRQ3-IRQO); timer input and output signals (TIN
and TOUT - Figure 8).

RESET (input, active Low). When activated, RESET initial-
izes the Z08615. When RESET is deactivated, program
execution begins from the internal program location at
000CH. Reset pin has a 10.4 Kohms pull-up resistor.
Once this pin is pulled Low, it takes about 150 us for micro-
con-troller initialization.

— N
-
e —
-
Port 3
78615 (/O or
——— Control)
f——
—_
—
S J/
Output D‘ I ':
e— | Pad
(a) Port 3 P34-P37
/77
10.4 Kohms
Pad

Input oq

(b) Port 3 P30-P33

Figure 8. Port 3 P37-P30 Configuration

A1-10
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Zilog

708615
NMOS 8-Bit z8® MCU Keyboard Controller

The device incorporates special functions to enhance
Zilog's Z8 applications as a keyboard controller, scientific
research and advanced technologies applications.

Program Memory. The 16-bit program counter address-
es 4 KB of program memory space at internal locations
(Figure 9).

The first 12 bytes of program memory are reserved for the
interrupt vectors. These locations have six 16-bit vectors
that correspond to the six available interrupts.

Byte 12 to byte 4095 consists of on-chip, mask pro-
grammed ROM. Addresses 4096 and greater are re-
served.

65535
Reserved
4096
Location of 409° On-Chip
First Byte of ROM
Instruction
Executed
After RESET 12 [P
11 IRQ5
10 IRQ5
9 IRQ4
8 IRQ4
Interrupt IRQ3
Vector 6 IRQ3
(Lower Byte) \
5 TN IRQ2
4 IRQ2
Interrupt __— Q
Vector IRQ1
(Upper Byte)
2 IRQ1
1 IRQO
0 IRQO

Figure 9. Program Memory Map

Register File. The register file (Figure 10) consists of four
I/O port registers, 124 general-purpose registers and 16
control and status registers (R3-R0, R127-R4, and R255-
R240, respectively). The instructions can access registers
directly or indirectly through an 8-bit address field. This al-
lows short, 4-bit register addressing using the Register

LOCATION IDENTIFIERS
R255 Stack Pointer (Bits 7-0) SPL
R254 General-Purpose Register (Bits 7-0) GPR
R253 Register Pointer RP
R252 Program Control Flags FLAGS
R251 Interrupt Mask Register IMR
R250 Interrupt Request Register IRQ
R249 Interrupt Priority Register IPR
R248 Ports 1-0 Mode PO1IM
R247 Port 3 Mode P3M
R246 Port 2 Mode P2m
R245 T0 Prescaler PREQ
R244 Timer/Counter0 TO
R243 T1 Prescaler PRE1
R242 Timer/Counterl T1
R241 Timer Mode TMR
R240 Reserved

Not Implemented
R127
General-Purpose
Registers
R4
R3 Port 3 P3
R2 Port 2 P2
R1 Port 1 P1
RO Port 0 PO

Figure 10. Register File

DS97KEY2100
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Z08615
NMOS 8-Bit z8® MCU Keyboard Controller

Zilog

PIN FUNCTIONS (Continued)

Pointer (Figure 11). In the 4-bit mode, the register file is di-
vided into nine working-register groups, each occupying
16 continuous locations. The Register Pointer addresses
the starting location of the active working-register group.

Stack. The 208615 internal register files are used for the
stack. An 8-bit Stack Pointer (R255) is used for the internal
stack that resides within the 124 general-purpose regis-
ters.

7 16 r5 r4 r3 r2 r1 r0 R253
(Register Pointer)
The upper nibble of the register file address
provided by the register pointer specifies
the active working-register group.
FF
I R15 to RO
FO
- —— - °
- ——
- ——
- —— . The lower nibble
. of the register
file address
* Specified Working ;
- —— . ; a—}— provided by the
Register Group instruction points
oF to the specified
- register.
20
1F -
- — Register Group 1 R15 to RO
10
OF Register Group 0 R15 to R4
L —— P e o e -
1/0 Ports R3to RO
00
Figure 11. Register Pointer
Al-12 DS97KEY2100



Zilog

708615
NMOS 8-Bit z8® MCU Keyboard Controller

Counter/Timers. There are two 8-bit programmable
counter/timers (TO-T1), each driven by its own 6-bit pro-
grammable prescaler. The T1 prescaler can be driven by
internal or external clock sources, however, the TO pres-
caler is driven by the internal clock only (Figure 12).

The 6-bit prescalers can further divide the input frequency
of the clock source by any integer number from 1 to 64.
Each prescaler drives its own counter, which decrements
the value (1 to 256) that has been loaded into the counter.
When both the counter and prescaler reach the end of
count, a timer interrupt request, IRQ4 (TO) or IRQ5 (T1), is
generated.

The counter can be programmed to start, stop, restart to
continue, or restart from the initial value. The counters can
also be programmed to stop upon reaching zero (single

pass mode) or to automatically reload the initial value and
continue counting (modulo-n continuous mode).

The counters, but not the prescalers, are read at any time
without disturbing their value or count mode. The clock
source for T1 is user-definable and are either the internal
microprocessor clock divided by four, or an external signal
input through Port 3. The Timer Mode register configures
the external timer input as an external clock, a trigger input
that can be retriggerable or non-triggerable, or as a gate
input for the internal clock. The counter/timers can be pro-
grammable cascaded by connecting the TO output to the
input of T1. Port 3 lines P36 also serves as a timer output
(TOUT) through which TO, T1 or the internal clock are out-
put.

RC Internal Data Bus
0sc OSsC
Write i lL Write ‘ lL Read * ﬁ
22 PREO TO TO
Initial Value Initial Value Current Value
Register Register Register
- o\ ®
|
Mask Programmable lL lL
6-Bit 8-bit
XTAL +4 > Down Down
2
Counter Counter > IRQ4
¢+——» Internal Clock !
=2 - T
External Clock P%léJT
\
Clock
Logic
6-Bit 8-Bit » IRQ5
+4 >— Down Down
Counter Counter ]
Internal Clock i i i i l
Gated Clock PRE1 T1 T1
Triggered Clock Initial Value Initial Value Current Value
Register Register Register
T P31 _ * _ 4 *
Write Write Read
Internal Data Bus
Figure 12. Counter/Timers Block Diagram
DS97KEY2100 Al1-13



Z08615
NMOS 8-Bit z8® MCU Keyboard Controller

Zilog

PIN FUNCTIONS (Continued)

Interrupts. The Z08615 has six different interrupts from
six different sources. These interrupts are maskable and
prioritized (Figure 13). The six sources are divided as fol-
lows: four sources are claimed by Port 3 lines P33-P30,
and two are claimed by the counter/timers. The Interrupt
Masked Register globally or individually enables or dis-
ables the six interrupts requests.

When more than one interrupt is pending, priorities are re-
solved by a programmable priority encoder that is con-
trolled by the Interrupt Priority register. All interrupts are
vectored through locations in the program memory. When

an interrupt machine cycle is activated an interrupt request
is granted. This disables all of the subsequent interrupts,
saves the Program Counter and status flags, and then
branches to the program memory vector location reserved
for that interrupt. This memory location and the next byte
contain the 16-bit address of the interrupt service routine
for that particular interrupt request.

To accommodate polled interrupt systems, interrupt inputs
are masked and the interrupt request register is polled to
determine which of the interrupt request needs service.

IRQO-IRQ5

Global
Interrupt
Enable

IPR

Interrupt
Request

Priority
Logic o

\kector Select

Figure 13. Interrupt Block Diagram

Al-14
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Zilog

708615
NMOS 8-Bit z8® MCU Keyboard Controller

Clock. The Z08615 on-chip oscillator has a high-gain, par-
allel-resonant amplifier for connection to a crystal, ceramic
resonator, or any suitable external clock source (XTALL =
Input, XTAL2 = Output). The internal clock oscillates at the
crystal frequency. The crystal should be AT cut, 5 MHz
max, with a series resistance (RS) less than or equal to
100 Ohms.

The crystal should be connected across XTAL1 and

XTALZ2 using the supplier's recommended capacitors from
each pin to ground (Figure 14). Capacitance is between

XTAL1

1H-
m

XTAL2

1H-

Ceramic Resonator or Crystal

_Do_l XTAL1L

—4XTAL2

External Clock

50 pF to 150 pF depending upon the manufacturer of crys-
tal, ceramic resonator and PCB layout.

RC Oscillator. The Z08615 provides an internal capacitor
to accommodate an RC oscillator configuration. A 1% pre-
cision resistor is necessary to achieve +10% accurate fre-
quency oscillation.

EMI. The Z08615 offers low EMI emission due to circuit
modifications to improve EMI performance. The internal di-
vide-by-two circuit has been removed to improve EMI per-
formance.

5V

1%
Precision

XTAL1

XTAL2

RC Oscillator

Figure 14. Oscillator Configuration

Watch-Dog Timer (WDT). The Z08615 is equipped with
a hardware Watch-Dog Timer which will be turned on au-
tomatically by power-on (Figure 16). The Watch-Dog Tim-
er must be refreshed at least once every 50 ms by execut-
ing the instruction WDT (Opcode = %5F), otherwise the
708615 will reset itself if WDTOUT pin 9 is connected to
RESET (Pin 6). Figure 16 shows the block diagram of
WDT.

The Watch-Dog Timer is automatically enabled upon pow-
er-up of the microcontroller and RESET going High. The

WDTOUT pin can be connected to the RESET pin to pro-
vide an automatic reset upon WDT time-out. During WDT
time-out, the WDTOUT pin goes Low for approximately 8-
15 pus.

WDT Hot Bit. Bit 7 of the Interrupt Request Register (IRR
register FAH) determines whether a hot start or cold start
occurred. A cold start is defined as a rest occurring from
the power-up of the Z08615 (bit 7 is set to zero upon pow-
er-up). A hot start occurs when a WDT time-out has oc-
curred (bit 7 is set to 1). Bit 7 of the IRQ register is read-
only and is automatically reset to 0 when accessed.

Power-On Reset. Upon power-up of the microcontroller, a
reset condition is enabled. A delay of 150 ms +20% is used
to assist in initializing the microcontroller.

DS97KEY2100
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Zilog

VCC

WDT
Output

Internal

Reset / \

Reset

£C

CLd

_|>| 8-15 |<_
<cC HS

>3

C

P24

<=—— POR —&=|

* Reset Delay = POR 150 ms +20%

Reset
Delay

Figure 15. WDT Turn-on Timing After RESET

%10.4 Kohms
Reset Logic

WDT

[ 4

50 ms 150 ms

Counter

A

Internal RC

Figure 16. WDT Block Diagram

/
_/
/O

—|

Internal
Reset
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Zilog NMOS 8-Bit zZ8® MCU Keyboard Controller

Z8 CONTROL REGISTERS

R241 TMR

|D7|D6|D5|D4|D3|D2|Dl|DO|

L

No Function
Load TO

Disable TO Count
Enable TO Count

No Function
Load T1

Disable T1 Count
Enable T1 Count

TIN Modes

00 External Clock Input

01 Gate Input

10 Trigger Input
(Non-retriggerable)

11 Trigger Input
(Retriggerable)

PO PO RO RO

Reserved (Must be 0)

Figure 17. Timer Mode Register (F1,:Read/Write)

R242T1

|D7|D6| D5|D4| D3|D2| D1|DO|

T1 Initial Value

(When Written)
(Range 1-256 Decimal
01-00 HEX)

T1 Current Value
(When READ)

Figure 18. Counter Timer 1 Register (F24: Read/Write)

R243 PRE1

D7|D6| D5| D4| D3| D2| D1| DO

L

Count Mode
0 T1 Single Pass
1 T1 Modulo

Clock Source

1 T1 Internal

0 T1 External Timing Inpu
(TIN) Mode

Prescaler Modulo
(Range: 1-64 Decimal
01-00 HEX)

Figure 19. Prescaler 1 Register (F3y:Write Only)

R244 TO
|D7| D6| D5| D4| D3| D2| Dl| DO|

TO Initial Value

(When Written)
(Range: 1-256 Decimal
01-00 HEX)

TO Current Value
(When READ)

Figure 20. Counter Timer O Register (F44: Read/Write)

R245 PREO
|D7|D6| D5|D4|D3|D2|D1|DO|

|— Count Mode

0 TO Single Pass
1 TO Modulo N

Reserved (Must be 0)

Prescaler Modulo
(Range: 1-64 Decimal
01-00 HEX)

Figure 21. Prescaler 0 Register (F54: Write Only)

R246 P2M

|D7|D6| D5|D4| D3|D2| D1|DO|

P27- P20 1/O Definition
0 Defines Bit as OUTPUT
1 Defines Bit as INPUT

Figure 22. Port 2 Mode Register (F6: Write Only)

R247 P3M
|D7|D6|D5|D4|D3|D2|Dl|DO|

L

0 Port 2 Open-Drain
1 Port 2 Push-Pull

Reserved (Must be 0)

Figure 23. Port 3 Mode Register (F74: Write Only)

DS97KEY2100
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Zilog

Z8 CONTROL REGISTERS (Continued)

R248 PO1M

|D7|D6|D5|D4|D3|D2 |D1|DO|

—L P00 - P03 Mode

00 = Output
01 = Input

Stack Selection
1 = Internal (Must be 1)

P10-P17 Mode
0 = Byte Output
1 = Byte Input

Reserved (Must be 0)

P04 - P07 Mode
00 = Output
01 = Input

Figure 24. Port 0 and 1 Mode Register

R249 IPR

|D7|D6|D5|D4|D3|D2|Dl|DO|

T

l

Figure 25.

(F84: Write Only)

Interrupt Group Priority
Reserved = 000
C>A>B=001
A>B>C=010
A>C>B=01
B>C>A=100
C>B>A=101
B>A>C=10
Reserved = 111

IRQ1, IRQ4 Priority (Group C)

0=1RQ1 > IRQ4
1=1RQ4 > IRQ1

IRQO, IRQ2 Priority (Group B)
0=1RQ2 > IRQO

1=1RQO > IRQ2
IRQ3, IRQ5 Priority (Group A)

0 =1RQ5 > IRQ3

1=1RQ3>IRQ5

Reserved (Must be 0)

Interrupt Priority Register (F9y: Write Only)

R250 IRQ

|D_7I Dq Dsi Dzi Dii Dzi D]| DO|

I

IRQO = P32 Input (DO = IRQO
IRQ1 = P33 Input

IRQ2 = P31 Input

IRQ3 = P30 Input, Serial Inpu
IRQ4 = TO Serial Output
IRQ5=T1

Reserved (Must be 0)

WDT Hot Bit

0 = POR*
1=WDT Time-Out

*Default setting after set-up.

Figure 26. Interrupt Request Register
(FAH: Read/Write)

R251 IMR

|D7|D6|D5|D4|D3|D2|D1|DO|

|— 1 Enables IRQ5-IRQO

(DO = IRQO)
Reserved (Must be 0)

1=Global Interrupt Enable
0=Global Interrupt Disable

Figure 27. Interrupt Mask Register (FBy: Read/Write)

R252 Flags

D7

D6

D5

D4

D3

D2

D1

DO

|— User Flag F1

User Flag F2
Half Carry Flag

Decimal Adjust Flag

Overflow Flag

Sign Flag

Zero Flag

Carry Flag

Figure 28. Flag Register (FCy: Read/Write)
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708615
NMOS 8-Bit z8® MCU Keyboard Controller

Zilog

R253 RP R255 SPL

|D7| D6|D5|D4| D3|D2|D1 |D0 | |D7 |D6|D5 |D4 |D3 |D2 |D1 |DO |
Reserved (Must be 0) Stack Pointer Lower
14 '} Byte (SP0-SP7)
s Register
6 Pointer ] . .

-J Figure 31. Stacker Pointer (FFH: Read/Write)

17

Figure 29. Register Pointer (FDy: Read/Write)

R254 GPR
D7| D

[«

D5|D4|D3|D2|D1|D0|

GPR

Figure 30. Stack Pointer (FFH: Read/Write)
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PACKAGE INFORMATION

20 1
| O v O e s N o N e O s O s O s s s O s O e e O e 0 e O e O o B o 8 e | SYMBOL MILLIMETER INCH
MIN MAX MIN MAX
Al 0.51 1.02 | .020 | .040
C E‘ A2 3.18 394 | 125 | .15
B 038 | 053 | .015 | .021
B1 1.02 | 152 | 040 | .060
¢ 0.23 | 038 | .003 | .015
e g U IR gy g Gy Sy RN [ R N ey S e O R g S R S B ey D 52.07 | 52.58 |2.050 2.070
z 40 E 15.24 | 1575 | .600 | .620
b £t 1359 | 14.22 | 535 | .560
@ 2.54 TYP .100 TYP
eA 15.49 | 16.76 | .610 | .660
at L 3,05 381 | 120 | .150
{ Q1 1.52 1.91 | .060 075
— s 152 | 229 | .060 | .090
i £
CONTROLLING DIMENSIONS : INCH ‘ﬂ‘c
o eA ——=]
Figure 32. 40-Pin DIP Package Diagram
D ~—A
bY —
45
h Soonmdnnn o8 { SYMBOL MILLIMETER INCH
= MIN MAX MIN MAX
70 39 =
0 o 3 i o b - A 4.27 4.57 0.168 | 0.180
i -
o H a3 & At 2.41 2.92 0.095 0.115
g o > =
0 0 23 8 D/E 17.40 17.65 | 0685 | 0.695
- = = g E1E - e
d z o ar DI/Et | 1651 | 1666 | 0650 | 0.656
| w
g ' H z D2 15.24 | 1600 | 0.600 | 0.630
0 1 p osi/oes | S
g , il 0.032/0.026 z 1.27 TYP 0,050 TYP
170 29 &
. NOTES:
FEouwTuTO™ O—t — 3 % 1, CONTROLLING DIMENSION : INCH
2. LEADS ARE COPLANAR WITHIN 0.004",
R 1.14/0.64 3. DIMENSION : MM
0.04570.025 INCH

Figure 33. 44-Pin PLCC Package Diagram
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708615
NMOS 8-Bit z8® MCU Keyboard Controller

ORDERING INFORMATION

208615
5 MHz

Z0861505PSC

5 MHz
Z20861505VSC

For fast results, contact your local Zilog sales office for assistance in ordering the part desired.

CODES

Preferred Package
P = Plastic DIP
V = Plastic Leaded Chip Carrier

Temperature

S = 0°C to +70°C (standard temp for the Z08615 is 0 to
—55°C)For fast results, contact your local Zilog sales offic-
es for assistance in ordering the part desired.

Example:

Z 08615 04 P S C
I—I— Environmental Flow
Package

Speed

Product Number

Zilog Prefix

© 1997 by Zilog, Inc. All rights reserved. No part of this
document may be copied or reproduced in any form or by
any means without the prior written consent of Zilog, Inc.
The information in this document is subject to change
without notice. Devices sold by Zilog, Inc. are covered by
warranty and patent indemnification provisions appearing
in Zilog, Inc. Terms and Conditions of Sale only.

ZILOG, INC. MAKES NO WARRANTY, EXPRESS,
STATUTORY, IMPLIED OR BY DESCRIPTION,
REGARDING THE INFORMATION SET FORTH HEREIN
OR REGARDING THE FREEDOM OF THE DESCRIBED
DEVICES FROM INTELLECTUAL PROPERTY
INFRINGEMENT. ZILOG, INC. MAKES NO WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY
PURPOSE.

Speed
05 =5 MHz

Environmental
C = Plastic Standard

is a 208615, 5 MHz, DIP, 0°C to -55°C, Plastic Standar d Flow

Temperature (standard temp for the Z08615 is 0 to -55°C)

Zilog, Inc. shall not be responsible for any errors that may
appear in this document. Zilog, Inc. makes no commitment
to update or keep current the information contained in this
document.

Zilog’s products are not authorized for use as critical
components in life support devices or systems unless a
specific written agreement pertaining to such intended use
is executed between the customer and Zilog prior to use.
Life support devices or systems are those which are
intended for surgical implantation into the body, or which
sustains life whose failure to perform, when properly used
in accordance with instructions for use provided in the
labeling, can be reasonably expected to result in
significant injury to the user.

Zilog, Inc. 210 East Hacienda Ave.
Campbell, CA 95008-6600
Telephone (408) 370-8000

FAX 408 370-8056

Internet: http://www.zilog.com
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