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1  ARCHITECTURAL OVERVIEW

The Z86K15 Keyboard Controller is a full-featured member of tH2 EEU
family, offering a unique register-to-register architecture that avoids accumulator
bottlenecks. The Z86K15 is more code-efficient than RISC processors.

For keyboard applications demanding powerful 1/O capabilities, the Z86K15 pro-
vides 32 pins dedicated to input and output for row, column, clock, data, and
LEDs.

An on-chip counter/timer is available to relieve the system of administering real-
time tasks.

5 different internal or external interrupt sources are maskable and prioritized to
provide a vectored address for efficient interrupt subroutine handling and multi-
tasking functions.

The Z86K15 achieves low EMI by means of several modifications in the clock
circuitry and output drivers.

1.1 Z86K15 KEYBOARD CONTROLLER FEATURES

Table 1 lists the features of the Z86K15 Keyboard Controller.

TABLE 1. Z86K15 KEYBOARD CONTROLLER FEATURES

ROM 1I/O Speed
Device (KB) Lines (MHz) Pin Count/Package

Z86K15 4 32 3-5 40-Pin DIP, 44-Pin PLCC, Chip On Board

* 45Vto5.5V Operating Range

e (0°C to +70°C Operating Temperature Range

e 188 Bytes of RAM

e Low Power Consumption: 40 mW @ 5 MHz

* 5 Vectored, Priority Interrupts from 5 Different Sources

* Programmable 8-Bit Counter/Timer, with 6-Bit Programmable Prescaler
¢ Power-On Reset (POR) Timer, Hardware Watch-Dog Timer (WDT)
¢ Digital-Input CMOS Levels with Internal Pull-Up Resistors

* 4 Direct-Connect LED Drive Ports

* On-Chip RC Oscillator

* Low System EMI Emission

e ZB86E15 Emulation OTP

PS004301-PER0100
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Power connections follow the conventional descriptions outlined in Table 2.

TABLE 2. POWER CONNECTIONS

Connection Circuit Device
Power Vee Vop
Ground GND VSS

1.2 FUNCTIONAL BLOCK DIAGRAM
Figure 1 illustrates the functional block layout of the Z86K15 Keyboard Controller.

FIGURE 1. Z86K15 FUNCTIONAL BLOCK DIAGRAM

Output Input Vee GND RCiy GND
A Machine
Port 3 N ] Timing & Inst.
il Control
WDT
ALU POR
Counter/ |A—
Timer N
Flags
4 KB Program
Memory
Interrupt | A—
Control N— Register
Pointer
Register File Program
188 x 8-Bit | Counter
N\
4 AN

Port 2 Port O /1\ > Port 1

w8y

Input I/0 Open-Drain Output Open-Drain Output
(Bit Programmable) with weak pull-up with weak pull-up
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ELECTRICAL CHARACTERISTICS

3 ELECTRICAL CHARACTERISTICS

3.1 ABSOLUTE MAXIMUM RATINGS

Table 5 provides Absolute Maximum Ratings for the Z86K15 Keyboard Controller.

TABLE 5. ABSOLUTE MIAXIMUM RATINGS

Symbol Description Min Max Units
Vee Supply Voltage* -0.3 +7.0 \
TsTg Storage Temp -65 +150 °C
Ia Operating Ambient Temperature 0 +105 °C

NoTE: *Voltage on all pins with respect to GND.

Stresses greater than those listed under Absolute Maximum Ratings may cause
permanent damage to the device. This rating is a stress rating only. Functional
operation of the device at any condition above those indicated in the operational
sections of these specifications is not implied. Exposure to absolute maximum rat-
ing conditions for an extended period may affect device reliability.

Total power dissipation should not exceed 1.21 W for the package. Power dissipa-
tion is calculated as follows:

Total Power Dissipation = Vpp x [Ipp — (sum of Igy),
+ sum of [(Vpp — Von) X lgnl
+ sum of (VOL X |o|_)

3.2 STANDARD TEST CONDITIONS

The characteristics listed here apply for standard test conditions as noted. All volt-
ages are referenced to GND. Positive current flows into the referenced pin (Figure 4).

FIGURE 4. TEST LOAD DIAGRAM

From Output
Under Test © ®

@IT =~ 150 pF
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3.5 AC ELECTRICAL CHARACTERISTICS

The ambient temperature/)lrange for the Z86K15 Keyboard Controller’s alter-
nating current (AC) characteristics is 0°C to 70°C, at 5 MHz (Table 8).

TABLE 8. AC ELECTRICAL CHARACTERISTICS

No Symbol Parameter Vee Min Max Units Notes
1 TpC Input Clock Period 5.0V 200 333 ns 1
2 TrC, TfC Clock Input Rise & Fall Times 50V 25 ns 1
3 TwC Input Clock Width 5.0V 37 ns 1
4 TwiL Interrupt Request Low Time 50V 3TpC 1,2
5 TwiH Interrupt Request Input High Time 50V  3TpC 1,3
6 Tost Oscillator Start-Up Time 5.0V 5TpC 4
7 Twsm Stop-Mode Recovery Width Spec 5.0V 5TpC ns

8 Twdt Watch-Dog Timer Delay Time 50V 53 ms

9 Tpor Power-On Reset 5.0V 50 200 ms

NoTESs:

1. Timing Reference uses 0.7 V¢ for a logic 1 and 0.2 V¢ for a logic 0.
2. Interrupt request through Port 3 (P30).

3. Interrupt request through Port 3 (P31-P33).

4. After Stop-Mode Recovery.

Additional timing characteristics of the Z86K15 are illustrated in Figure 5.

FIGURE 5. ADDITIONAL TIMING

Clock

IRQN

Clock
Stop-Mode
Recovery

Stop-Mode
Recovery
Source

e
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PIN FUNCTIONS

Port 2 (P27-P20). Port 2 is an 8-bit CMOS-compatible Port with 4-bit input and
4-bit programmable 1/O (Figure 20-P25 feature 10.4KQ (£35%) pull-up
resistorsP26-P27 feature 2.4KQ (£25%) pull-up resistors.

Note: Only 1 bit is used to program all 4 bits ofdpg (P24-P27; Open-Drain/Push-
Pull). To meet keyboard application requirements, all 4 bits are open-drain.

FIGURE 7. PORT 2 CONFIGURATION

< 4 Input

Z86K15
[ —————>
———>
I/0
| ——
[ ———>
VCC
(a) Ports P20--P23 10.4 KQ
Input
o 4 0 4 PAD
__VCC
Ports P24-P2
(b) Ports ° (a) Ports P20-P23 % 10.4KQ

OEN \
Open-Drain
Input
o p E

In —

cc

(c) Ports P26-P27
2.4 KQ
OEN

PAD

PAD
Out Input E
In 4 q
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FUNCTIONAL DESCRIPTION

Counter/Timers. There is an 8-bit programmable counter/timer (TO) driven by its
own 6-bit programmable prescaler (Figure 12).

The 6-bit prescaler can divide the input frequency of the clock by any integer
number from 1 to 64. The prescaler drives its counter, which decrements the value
(1 to 256) on the prescaler overflow. When both the counter and prescaler reach
the end of count, a timer interrupt request, IRQ4, is generated.

The counter can be programmed to start, stop, restart to continue, or restart from
the initial value. The counter 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 counter, but not the prescaler,
can be read at any time without disturbing its value or COUNT mode.

FIGURE 12. COUNTER/TIMERS BLOCK DIAGRAM

0SsC

Internal Data Bus

WRlTE¢ lL WRITE; @ READ¢ ﬁ

Y

PREO
Initial Value Initial Value Current Value
Register Register Register
6-Bit .
+4 Down Dsol\?;\:tn
Counter > |RQ4
Prescaler Counter
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FUNCTIONAL DESCRIPTION

Interrupts. The Z86K15 features 5 different interrupts from 5 different sources.
These interrupts are maskable and prioritized (Figure 13). The 5 sources are
divided as follows: 4 sources are claimed by Port 3 if83s-P30, and the other

is claimed by the counter/timer. The Interrupt Mask Register globally or individu-
ally enables or disables the 5 interrupt requests.

FIGURE 13. INTERRUPT BLOCK DIAGRAM

IRQO0-IRQ4
5V

IRQ

\ 91

Global
Interrupt
Enable | |
Interrupt [ Priority c
Request Logic

Vector Select

When more than 1 interrupt is pending, priorities are resolved by a programmable
priority encoder that is controlled 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, thus disabling all of the
subsequent interrupts. The program counter and status flags are saved. The inter-
rupt machine cycle then branches to the program memory vector location reserved
for the interrupt. This memory location and the next byte contain the 16-bit
address of the interrupt service routine for this 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
requires service.

PS004301-PER0100
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FUNCTIONAL DESCRIPTION

RC Oscillator. The Z86K15 provides an internal capacitor to accommodate an
RC oscillator configuration. A 1% precision resistor is necessary to achieve £10%

accurate frequency oscillation. For a nominal 4-MHz signal, use a Da@&#{s-

tor.

RC. A precision resistor is connected between this pin and the power supply to

form the RC oscillator.

The Z86K15 also accepts an external clock from,(R@ith AGND connected

to V¢ (Figure 14).

FIGURE 14. RC OSCILLATOR CONFIGURATIONS

Vee

1% Precision, typically
7.68KQ 1%

GND —

RC\

CLKOUT

RC Oscillator
External Clock

RC\

Vee

—l__ AGND

External Clock
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FUNCTIONAL DESCRIPTION

Cold or Warm Start (D6). This bit is set upon entering STOP mode. A 0 (cold)
indicates that the device is awakened by a POR/WDT RESET. A 1 (warm) indi-
cates that the device is awakened by a SMR source. This bit is reset when read.

A negative transition on the host data line or any of the designated row input pins
recover the Z86K15 from STOP mode. See Figure 16.

FIGURE 16. STOP-IMIODE RECOVERY SOURCE

To Internal
Stop-Mode Recovery

P20-P23, P26,
P30-P33
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CONTROL REGISTERS

TABLE 17. INTERRUPT REQUEST REGISTER—R250 IRQ (FAH: READ/WRITE)

Bit D7 D6 D5 D4 D3 D2 D1 DO
R/W R RW RW RW RW RW RW RW
Reset 0 0 0 0 0 0 0 0

NoTE: R = Read, W = Write.

Bit Bit Reset
Position Field R/W Value Description
D7 WDT R 0 Watch-Dog Timer Hot Bit
0: POR*
1: WDT Time-out
D6 STOP R/W 0 Stop Flag
0: POR/WDT
1: Stop-Mode Recovery
D5 STOP R/W 0  Stop Delay
0: OFF*
1: ON

D4-DO0 IRQ4-IRQO0 R/W 0 IRQO = P32 Input
IRQ1 = P33 Input
IRQ2 = P31 Input
IRQ3 = P30 Input
IRQ4 =TO

NoTE: Upon Reset.

TABLE 18. INTERRUPT MASK REGISTER—R251 IMR (FBH: READ/WRITE)

Bit D7 D6 D5 D4 D3 D2 D1 DO
R/W RW RW R/W R/W R/W R'W RW R/W
Reset 0 X X 0 0 0 0 0

NoOTE: R = Read, W = Write, X = Indeterminate.

Bit Bit Reset
Position Field R/W Value Description
D7 Interrupt R/W 0 1: Enables Interrupts

D6-D5 Reserved R/W X Reserved; must be 0
D4-D0 IRQ4-IRQ0 R/W 0 1: Enables IRQ0-IRQ4; DO = IRQ0

PS004301-PER0100 Z86K15 23
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TABLE 19. FLAG REGISTER—R252 (FCH: READ/WRITE)

Bit D7 D6 D5 D4 D3 D2 D1 DO
R/W R'W RW RW RW RW RW RW RW
Reset 0 0 0 0 0 0 0 0

NoTE: R = Read, W = Write.

Bit Bit Reset

Position Field R/W Value Description

D7 R/W 0 Carry Flag

D6 R/W 0 ZeroFlag

D5 R/W 0 SignFlag

D4 R/W 0 Overflow Flag

D3 R/W 0  Decimal Adjust Flag
D2 R/W 0 Half Carry Flag

D1 R/W 0 UserFlag F2

DO R/W 0 UserFlag F1

TABLE 20. REGISTER POINTER—R253 (FDH: READ/WRITE)

Bit D7 D6 D5 D4 D3 D2 D1 DO
R/W RW RW R/W R/W R/W RW RW R/W
Reset 0 0 0 0 X X X X

NoTE: R = Read, W = Write, X = Indeterminate.

Bit Bit Reset

Position Field R/W Value Description

D7 r7 R/W 0 Register Pointer

D6 ré R/W 0  Register Pointer

D5 rb5 R/W 0 Register Pointer

D4 r4 R/W 0 Register Pointer
D3-D0  Reserved R/W X  Reserved; must be 0

24 Z86K15 PS004301-PER0100
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