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Z86E03/E06 CMOS Z8° 8-Bir OTP

N 2iL05 ADVANCE INFORMATION CONSUMER CONTROLLER PROCESSOR
PIN DESCRIPTION
li N\ Table 1. 18-Pin DIP and SOIC Pin Identification
P24 ! 18 ] P23 No Symbo! Function Direction
P25 I: 2 17 :' P22 1-4 P24-27 Port2,pins4,5,6,7
P26 [] 3 16 |1 P21 5 ;/&c Power Sgpp:?l o
6 AL2  Crystal Oscillator Clock Output
P27 [ 4 286E03 15 11 P20 7 XTAL1  Crystal Oscillator Clock Input
an
VoG [ 5 zgep0s 14 |1 GND 810 P3133 Port3 pns1,23 Fixed Input
XTAL2 [: [ DIP 13 :l P36 11-13 P34-36 Port3,pins 4,5,6 Fixed Output
14 GND Ground
xmau [ 7 12 [] P35 15-18 P20-23 Port2, pins0, 1,2, 3
P31 [] 8 1. [ Pa4
pa2 ]9 10 [ a3

Figure 2. 18-Pin DIP Pin Configuration

P [ ]! ~ i
ps [ |2 ] pe2
P [ 13 ] ] pat

per [ 1] ¢ 286C03 s ]P0

vee [ |5 286C06 [ _Janp
6

xta2 [ [ | soie 13 J_] pas
xtau [ 7 e
pat [ ] ® [ ]pas
P2 [T} ° 10 P33

Figure 3. 18-Pin SOIC Pin Configuration
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ADVANCE INFORMATION Wﬁ&gﬁm

PIN FUNCTIONS

XTALA1. Crystal 1 (time-based input). This pin connects a
parallel-resonant crystal, ceramic resonator, LC or RC
network or an external single-phase clock to the on-chip
oscillator input.

XTAL2. Crystal 2(time-based output). This pin connects a
parallel-resonant crystal, ceramic resonator, LC or RC
network to the on-chip oscillator output.

Port 2 (P27-P20). Port 2 is an 8-bit, bidirectional, CMOS
compatible 1/O port. These eight 1/O lines can be config-
ured under software control to be an input or output,
independently. Input buffers are Schmitt-triggered ang
contain Auto Latches. Bits programmed as outputs may be
globally programmed as either push-pull or open-drain
(Figure 4a., 4b., and 4c.). Low EMI output buffers can be
globally programmed by the software. In addition, when
the SPt is enabled, P20 functions as data-in (Dl), and P27
functions as data-out (DO) for the SPI (SPI on the Z86E0g
only).

P27 =

")

P26 |-

P25 -

L

P24 =
Z86E06

P23 [

P22 |-

}- Port 2 (1/0)

P21

A

P20 -

Y

Y
-

Port 2

Open-Drain ]

P21-P26 OF —-——-—D—-—

P21-P26 OUT

1.5 <—» 2.3 Hysteresis @ Vo = 5.0V

P21-P26 IN 4‘

P21-P26
PAD

<]

Auto Latch
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ADVANCE INFORMATION

286E03/EDS CMOS Z5* 8-BiT OTP
CONSUMER CONTROLLER PROCESSOR

Auto Latch. The Auto Latch puts valid CMOS levels on all
CMOS inputs (except P33, P32, P31) that are not externally
driven. Whether this level is 0 or 1 cannot be determined.
A valid CMOS level, rather than a floating node, reduces
excessive supply current flow in the input buffer.

Port 3 (P36-P31). Port 3is a 6-bit, CMOS compatible port.
These six lines consist of three fixed inputs (P31-P33) and
three fixed outputs (P34-P36). Pins P31, P32, and P33 are
standard CMOS inputs (no auto latches) and pins P34,
P35, and P36 are push-pull outputs. Low EM! output
buffers can be globally programmed by the software. Two
on-board comparators can process analog signals on P31
and P32 with reference to the voltage on P33. The analog
function is enabled by programming Port 3 Mode Register
(P3M-bit D1). Pins P31 and P32 are programmable as
falling, rising, or both edge triggered interrupts (IRQ reg-
ister bits 6 and 7). P33 is the comparator reference voltage
input when the analog mode is selected. P33 is a falling
edge interrupt input only.

Note: P33 is available as an interrupt input only in the
digital mode. P31 and P32 are valid interrupt inputs and
P31 is the T,, input when the analog or digital input mode
is selected.

The outputs from the analog comparator can be globally
programmed to output from P34 and P35 by setting PCON
(F) 00 bit DO = 1.

Access to Counter/Timer 1 is made through P31 (T, ) and
P36 (To0)-

In the Z86EQB, pin P34 can also be configured as SPi clock
(SK), input and output, and pin P35 can be configured as
Slave Select (SS) in slave mode only, when the SPI is
enabled (Figures 5a and 5b).

Z86C03/08

—

P36 jme——————~
PSS b—
Py t——

P33 lg——

P32 ftmm——————

P3 f— .
S

Port 3
{V/O or Control)

To1 | 1 =Analog

i

0 = Digital

IRQ2, Tyy, P31 Data Latch

IRQO, P32 Data Latch

R247 = PaM
—
—_
——1ﬂ(i——°
P31 (AN1)
- + AN
P32 (AN2)
b +
P33 (REF)
> .

- —————

“So—————— IRQ1, P33 Data Latch

From STOP-Mode Recovel
Source (Z86C06 onl% I

Figure 5a. Port 3 Configuration
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Z86EQ3/06 CMOS Z8° 8-Bi OTP
CONSUMER CONTROLLER PROCESSOR

PIN FUNCTIONS (Continued)

P34

SKIN
SPIEN
SPIMSTR
SPIEN
i
i
I SKOUT
| P34 OUT
| \
L P31 >
REF
8s
SPIEN

—_———
SPIMSTR [

4—
1>>~i"°

|

N

P35 OUT ——\‘

P32

PCON
l IDOI 0 P34, P35 Standard Output

1 P34, P35 Comparator Output

Nl

Figure 5b. Port 3 Configuration (Z86E06)

Low EMI Emission. The ZB6E03/E06 can be programmed

to operate in a low EMI emission mode in the PCON
i register. The oscillator and all /O ports can be pro-
‘ grammed as low EMI emission mode independently. Use
| of this feature results in:

B The pre-drivers slew rate reduced to 10 ns (typical).
B LowEMloutputdrivers resistance of 200ohms (typical).

B Low EMI oscillator.

# Internal SCLK/TCLK = XTAL operation fimited to a
maximum of 4 MHz (250 ns cycle time) when the low
EMI oscillator is selected and SCLK = External (SMR
Register Bit D1=1).

Comparator Inputs. Port 3 Pin P31 and P32 each have a
comparator front end. The comparator reference voltage
pin P33 is common to both comparators. In analog mode,
the P31 and P32 are the positive inputs to the comparators,
and P33 is the reference voltage supplied to both com-
parators. In digital mode, Pin P33 can be used as a P33
register input or IRQ1 source.

2-8
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ZBGEG3/06 CMOS Z8* 8-Brr
CONSUMER CONTROLLER PRO

FUNCTIONAL DESCRIPTION (Continued)

R253 RP
o706 [os [oeJos oo or o]

Expanded Register Group

Working Register Group
Nota: Default Setting After Resst = 00000000

Figure 8. Register Pointer Register

Register File. The Register File consists of two I/0 port
registers, 60/124 general-purpose registers, and 13/15
control and status registers. The Z86E03 General-Pur-
pose Register file ranges from address 00 to 3F while the
ZBBEOE General-Purpose Register file ranges from ad-

dress 00 to 7F (see Figure 9). The instructions can accels
registers directly or indirectly via an 8-bit address fiely.
This allows a short 4-bit register address using the Reg-
ter Pointer (Figure 9). In the 4-bit mode, the Register File}s
divided into 16 working register groups, each occupyi

16 continuous locations. The Register Pointer addressds
the starting location of the active working-register group.

General-Purpose Registers (GPR). These registers a
undefined after the device is powered up. The registe|
keep their last value after any reset, as fong as the resgt
occursinthe V,; voltage-specified operating range. Notg:
Register R254 has been designated as a general-purpo
register.

Stack. An 8-bit Stack Pointer (R255) used for the intern
stack that resides within the 60/124 general-purpose reg
isters.

-__...{ | 7 Tg s 14 l f3 T2 4y fo |R2s3
The upper nibble of the register file address
o provided by the register pointer specifies
the active working-register group
7F
== 2Z86C06 Only
70
6F
-~ 286C06 Only
60
5F
pr == 286C06 Only
50
4F
- - Z86C06 Only The lower nibble
40 of the register
3F - i fite address
L Sg:c'ifggrvé%z'"g -a——1} provided by the
30 9 p : instruction points
2F to the specified
. register
20
1F
-~ Register Group 1 R15t0 RO
10
oF
Reglster Group 0 ]_ R15t0R4 *
00 /O Ports F msto o

* Expanded Register Group (0) Is selected
in this figure by handling bits D3 to DO as
"0" in Register R253 (RP).

Figure 9. Register Pointer

2-12
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Z86E03/06 CMOS Z8° 8-Brr OTP
CONSUMER CONTROLLER PROCESSOR

FUNCTIONAL DESCRIPTION (Continued)

The 6-bit prescalers divide the input frequency of the clock
source by any integer number from 1 to 64. Each prescaler
drives its counter, which decrements the value (1 to 256)
that has been loaded into the counter. When the counter
reaches the end of count, a timer interrupt request, RQ4
(TO) or IRQS5 (T1), is generated. Note that IRQ4 is software-
generated in the Z86ED3.

The counters are 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 can be sither the
internal microprocessor clock divided by four, or an exter-

nalfsignal input via Port 3. The Timer Mode register config-
ures the external timer input (P31) as an external clock, a
triggerinputthatcan beretriggerable or non-retriggerable,
or as a gate input for the internal clock. Port 3, line P36
servesasatimeroutput (Tou7) through which TO(E06 only),
T1, or the internal clock can be output. The counterftimers
can be cascaded by connecting the TO output to the input
of T1 (E06 only). The T, mode is enabled by setting PRE1
bit D1 (R243) 10 0.

Interrupts. The Z86EO3/E06 has six different interrupts
fromsixdifferent sources. The interrupts are maskable and
prioritized (Figure 11). The six sources are divided as
follows; three sources are claimed by Port 3 lines P31-P33,
two sources in the counter/timers, and one source for the
SPI. The Interrupt Mask Register globally or singularly
enables or disables the six interrupt requests (Table 2).

IRQO IRQ2

IRQ1,3,4,5 J ‘

lnterrurt
Edgep [ ¢—— |RQ (D6, D7)
i Select
Al
IRQ
[ B BN BN ) }
IMR
6l
/]
Gilobal IPR
interrupt
Enable l L
Interrupt - PRIORITY
Request LOGIC -
Vector Select

Figure 11. Interrupt Block Diagram
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2Z86E03/E06 CMOS Z8° 8-Br OTP
CONSUMER CONTROLLER PROCESSOR

STOP. This instruction turns off the internal clock and
external crystal oscillation and reduces the standby cur-
rent. The STOP mode is terminated by a RESET only, either
by WDT time-out, POR. SPt compare; or SMR recovery.
This causes the processor to restart the application pro-
gram at address 000C (HEX). Note, the crystal remains
active in STOP mode if bits 3 and 4 of the WDTMR are
enabled. In this mode, only the Watch-Dog Timer runs in
STOP mode.

Inorderto enter STOP or HALT mode, itis necessary tofirst
flush the instruction pipeline to avoid suspending execu-
tion in mid-instruction. To do this, the user executes a NOP
(opcode=FFH)immediately before the appropriate SLEEP
instruction, i.e.: .

FF NOP ; clear the pipeline
6F STOP ; enter STOP mode
or

FF  NOP ; clear the pipeline
7F  HALT ; enter HALT mode

Serial Peripheral Interface (SPI}—Z86E06 Only. The
Z86€06 incorporates a serial peripheral interface for com-
munication with other microcontrollers and peripherals.
The SPI does not exist on the Z86E03. The SP!includes
features such as STOP-Mode Recovery, Master/Slave
selection, and Compare mode. Table 4 contains the pin
configuration for the SP} feature whenitis enabled. The SPI
consists of four registers: SPI Control Register (SCON), SPI
Compare Register (SCOMP), SPI Receive/Buffer Register
(RxBUF), and SPI Shift Register. SCON is located in bank
(C) of the Expanded Register Group at address 02.

Table 4. SPI Pin Configuration

Name Functlon Pin Location
Di Data-In P20
DO Data-Out P27
SS Slave Select P35
SK SP! Clock P34

The SPi Control Register (SCON)(Figure 13)is aread/write
register that controls; Master/Slave selection, interrupts,
clock scurce and phase selection, and error flag. Bit O
enables/disables the SPI with the default being SPI dis-
abled. A 1 in this location will enable the SP!, and a 0 will
disable the SPI. Bits 1 and 2 of the SCON register in Master
mode select the clock rate. The user may choose whether
internal clock is divide-by-2, -4, -8, or -16. In slave mode,
Bit 1 of this register flags the user if an overrun of the RxBUF
Register has occurred. The RxCharOverrun flag is only
reset by writing a 0 to this bit. In slave mode, bit 2 of the

Controt Register disables the data-out /O function. Ifa 1is
written to this bit, the data-out pin is released to its original
port configuration. If a O is written to this bit, the SP1 shifts
outone bit for each bitreceived. Bit 3 of the SCON Register
enables the compare feature of the SPI, with the default
being disabled. When the compare feature is enabled, a
comparison of the value in the SCOMP Register is made
with the value in the RxBUF Register. Bit 4 signals that a
receive character is available in the RxBUF Register.

SCON (C) 02

{o7] 06} s b 03] b2 01 ] 00}

I--— SP! Enable

0 Disable *
1 Enable

p—sa e RxCharOverrun (S}
0 Reset
1 Overrun

CLK Divide (M)
00 TCLK/2
01 TCLK/4
10 TCLK/8
11 TCLKN86

b e 30 SPI Port Enabie (S)
0 SPI DO Port Enabled
1 DO Portto 11O

e Compare Enable
0 Enable
1 Disable *
RxCharA

0 Reset
1 Char. Avail.

Clock Phase
0 Trans/Falt
1 Trans/Rise

CLK Source
0 TCLK

1 Timer 0 Output

Master Slave

0 Stave
(S) Used with Bit D7 equal to 1 Master
(M) Used with Bit D7 equal to 1

* Default Setting After Reset.

Figure 13. SPI Control Register (SCON)
(Z86E06 Only)

If the associated IRQ3 is enzabled, an interrupt is gener-
ated. Bit 5 controis the clock phase of the SPL. A 1in Bit5
allows for receiving data on the clock’s falling edge and
transmitting data on the clock’s rising edge. A 0 allows
receiving data on the clock’s rising edge and transmitting
onthe clock’s falling edge. Tha SPI clock source is defined
in bit 6. A 1 uses Timer0 output for the SP! clock, and a 0
uses TCLK for clocking the SPL. Finally, bit 7 determines
whether the SP! is used as a Master or a Slave. A 1 puts the
SPiinto Master mode and a0 puts the SPI into Slave mode.

PS0201001-0603
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N 205 ADVANCE INFORMATION eI CMOS Zy &-Br OTP
J [ SK
I—. P —" DO
Bit Counter SPI Compare Register (SCOMP) o
SMR <4——  /interrupt = D
Control
— — ss
— SPI Shift Register
SPI Receive Buffer (RxBUF)
SPI Control | SPI
l Clock
Y
IRQ3 1 ’

TCLK  SCLK+n

Figure 16. SPI Logic (Z86E06 Only)

PORT Configuration Register (PCON). The PCON con-
figures the ports individually for comparator output on Port
3, low EMI noise on Ports 2 and 3, and low EMI noise
oscillator. The PCON Register is located in the Expanded
Register File at bank F, location 00 (Figure 17).

Comparator Output Port 3 (D0). Bit O controls the com-
parator use in Port 3. A 1 in this location brings the
comparator outputs to P34, and P35 and a 0 rel the

Low EMI OSC (D7). This bit of the PCON Register controls
the low EMI noise oscillator. A 1 in this location configures
the oscillator with standard drive. While a 0 configures the
oscillator with low noise drive, it does not affect the relation-
ship of SCLK and XTAL.

PCON (F) 00

Port to its standard 1/O configuration.
Bits D4-D1. These bits are reserved and must be 1.

Low EMI Port2(D5). Port 2is configured as a Low EMI Port
by resetting this bit (D5=0) or configured as a Standard
Port by setting D5=1. The default value is 1.

Low EMI Port 3 (D6). Port 3 is configured as a Low EMI Port
by resetting this bit (D6=0) or configured as a Standard
Port by setting D6=1. The default value is 1.

DEEOREDEE)|

L—- Comparator Output Port 3
0 P34, P35 Standard Output®
1 P34, P35 Comparator Qutput

Reserved (Must be 1)

0 Port 2 Low EMI
1 Port 2 Standarg*

0 Port 3 Low EMI
1 Port 3 Standard®

Low EM! Osclfator
0 Low EMI
1 Standard”

* Default setting after RESET

Figure 17. Port Configuration Register (PCON)
(Write Only)

PS0201001-0603
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Z86E03/06 CMOS Z8° 8-Brr OTP
CONTROLLER PROCESSOR

FUNCTIONAL DESCRIPTION (Continued)

STOP-Mode Recovery Register (SMR). This register
selects the clock divide value and determines the mode of
STOP-Mode Recovery (Figure 18). All bits are Write Only
except bit 7, which is Read Only. Bit 7 is a flag bit that is
hardware set on the condition of a STOP recovery and
reset on a power-on cycle. Bit 6 controls whether a low
levelor high levelis required from the recovery source. The
recovery level must be active Low to work with SPI. Bit &
controls the reset delay after recovery. Bits 2, 3, and 4 of
the SMR specify the source of the STOP-Mode Recovery
signal. Bit 1 determines whether the XTAL is divided by 1
or 2. AQin this location uses XTAL divide-by-two, and a 1
uses XTAL. The default for this bit is XTAL divide-by-two.
Bit O controls the divide-by-16 prescaler of SCLK/TCLK.
The SMR is located in bank F of the Expanded Register
Group at address OBH.

SMR (F} 08
{o7] o8] os] 04| 03] 02} 01] oo}

]

Reserved (Must be 0)

Extemnal Clock Divide Mode
0 = SCLI/TCLK = Extemal/2"
1 = SCLK/TCLK = External/1
Stop Mode Recovery Source
000 PO Only '~
001-100 Reserved

101 P27

110 P2NOR 0:3

11 P2NOR 0:7

Stop Delay

0 OFF

10ON*

Stop Recovery Leve!
0 LowlLevel *
1 High Level

Stop Flag
0 POR*

* Default setting after RESET.
1 Stop Recovery

Figure 18a. STOP-Mode Recovery Register
(Write Only except bit D7, which is Read Only.)
(Z286E03)

SMR (F) 0B

ID7|06]DSID4IDSIDZID1IDOI

L=

* Detault setting after RESET

SCLK/TCLK Divide-by-16
0 OFF =

External Clock Divide Mode
0 = SCLK/TCLK = External/2*
1 = SCLK/TCLK = External/1

Stop Mode Recovery Source
000 POR Only*

POR Only
P31

001
010
on
100
101
10 P2 NOR 0:3
ALl P2 NOR 0:7

Stop Dela
08?=F Y
10ON*

Stop Recovery Lavel
0 Low Level *
1 High tavel

Stop Flag
0 POR*
1 Stop Recovery

** Default setting after RESET, and STOP-Mode Recovery.

Figure 18b. STOP-Mode Recovery Register

(Write Only except bit D7, which is Read Only.)

(Z86E06)

SCLK/TCLK Divide-by-16 Select (D0)}—Z86E06 Only.
DO of the SMR controls a divide-by-16 prescaler of SCLK/
TCLK. The purpose of this control is to selectively reduce
device power consumption during normal processor ex-
ecution (SCLK control) and/or HALT mode (where TCLK
sources the counterftimers and interrupt logic).

External Clock Divide Mode (D1). This bit can eliminate
the oscillator divide-by-two circuitry. When this bit is 0,
SCLK (System Clock) and TCLK (Timer Clock) are equal to
the external clock frequency divided by two. The SCLK/
TCLK s equal to the external clock frequency when this bit
is set (D1=1). Using this bit, together with D7 of PCON,
helps further lower-EMI {i.e., D7 (PCON)=0, D1 (SMR=1].
The default setting is 0.

PS0201001-0603
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. ZB6E0Y/ENS CMOS
dotock Clear 18 Clock RESET
Fitter * OC!
CLK Generator * RESET
Internat ‘ l
RESET B
i :
Mo > ™" WDT 7P SELECT |
CLK Source ,
Select > : i
(WDTMR) ; :
XTAL > 5ms POR 5ms 15ms 25ms 100ms i
Ml— cik . ‘
U WDT/POR Counter Chain ]
Intemnai X CLR
RC 13
0SC. 13
2V Operating
‘ Vee Voltage Det.
| 2V REF §
E From Stop : e
Mode ' i
! Recovery > D 2
Source 12 ns Glitch Filter
' WDT > .
Stop Delay <,
Select (SMR) ~

* Not available on the Z86E03, WDT fixed at 15 ms/1024TpC in the Z86E03.

Figure 21. Resets and WDT
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SPECIAL FUNCTIONS
EPROM Mode

Besides V,,;, and GND (V,), the ZB6EO3/EO6 changes all
its pin functions in the EPROM mode. XTAL2 has no
function, XTAL1 functions as /CE, P31 functions as /OE,
P32 functions as EPM, P33 functions as V,, and P02
functions as /PGM.

Application Caution
Please note that when using the device in a noisy efivirc
ment, it is suggested that the voltages on thq EP
ICE, [OE pins be clamped to V. through a diode t Vcc
prevent accidentally entering the OTP mode.

requires both a diode and a 100 pF capacitor.

EPROM Protect. ROM protect is EPROM-programmable.
Itis selected by the customer at the time the ROM code is
EPROM programmed. The selection of ROM Protect
disables the LDC and LDCI instructions in ali modes. A
ROM look-up table cannot be used in this mode.

User Modes. Table 7 shows the programming vollage
each mode of Z86E06.

‘ Hl.l‘iﬂ Table 7. OTP Programming Table

Programming Modes Ve EPM ICE I0E PGM ADDR DATA '
EPROM READ1 X v, vV, v, Vi ADDR  Out  4FV
EPROM READ2 X v, A A Vi ADDR  Out 5BV
PROGRAM v, X v, v, A ADDR In v
PROGRAM VERIFY A X v, v, vy, ADDR  Out Vv
EPROM PROTECT v, v, v, V,, v, NU NU v
PERMANENT WDT ENABLED v, vV, v, Vi v, NU NU v
GLOBAL AUTO LATCH DISABLED ~ V,, Vi, v, v, A NU NU iv
RC OSCILLATOR v, v, v, v, v, NU NU v
Notes:

In EPROM Mode, alf Z8 inputs are TTL inputs.

V, = 125V105V

V,, = As per specific Z8 DC specification.

V, = As per specific Z8 DC specification.

X~ = Notused, but must be setto V. V,,, or V, level.
NU = Not used, but must be sst to either V,, or V, tevel.
I, during programming = 40 mA maximum.

I, during programming, verify, or read = 40 mA maximum.
* V. has a tolerance of £0.25V.

2-28
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SPECIAL FUNCTIONS (Continued)
EPROM Mode

VH

Address
TS

Address Stable . X

Data

Data Stable {| Data Out Valid §

|

X

- - @
) i
—]

W /

Vrp
ViH

W
EPM
Vl___/
v

vCcC
4.5V

ViH

/0E
VL

ViH

PGM |
w
O ®

@

Program Cycle jae—— Verify Cycle ——»

Figure 25. Z86E03/E06 Programming Waveform
(Program and Verify)
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NSUMER CONTROLLER

—
SPECIAL FUNCTIONS (Continued)
EPROM Mode

Addr =
First Location

1

Vee = 6.0V
Vpp =125V

Program
1 ms Pulse

1

increment N

fy Byte

Prog.One Pulse ]
3xN ms Duration

Increment
Address

No
Last Addr ?

Yes

Vee = Vpp =4.5V

Note:

« To ensure proper operations during the spec.,

Zilog recommends verification over the
V¢ range of the device V. spec.

Fail

Pass

Fail

*
Vee= Vpp =55V G)evice Fai|ed)

Fail

Verify All
Bytes

Device Passed

Figure 27. Z86E03/E06 Programming Algorithm
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@2;(_(]5 ADVANCE INFORMATION

ZB6E03/06 CMOS Z6° 8-Biy
CONSUMER CONTROLLER

AC ELECTRICAL CHARACTERISTICS

Additional Timing Table (Divide-By-One Mode, SCLK/TCLK = EXT ERNAL)

T,=0°C1t0 +70°C T, =-40°C o +105°C
Veo 4 MHz 4 MHz
No Symbol Parameter Note [6] Min Max Min Max Units  Noteg
1 TpC Input Clock Period v 250 DC 250 OC ns [1,78
5.5V 250 DC 250 DC ns [1.78
2 TCTC Clock Input Rise & Fall Times 3.0V 25 25 ns 178
55V 25 25 ns [1.78
3 TwC Input Clock Width 3oV 125 125 ns {178
5.5V 125 125 ns 11,78
4 TwTinl Timer Input Low Width KXY 100 100 ns [1,78]
5.5V 70 70 ns [1,7.8]
5  TwTinH Timer Input High Width 3.0v 3TpC 3TpC [1,7.8)
5.5V 31pC 3C (1.7.8}
6 TpTin Timer Input Period v 4TpC 4TpC {1.7.8]
55V 4TpC 4TpC [1.7.8]
7 TiTin, Timer Input Rise & Fall Timer v 100 100 ns {1,781
TfTin 5.5V 100 100 ns [1,7.8]
8 TwlL Int. Request Low Time 3.0V 100 100 ns (1278
5.5V 70 70 ns [1.7.8]
9 TwH int. Request Input High Time 3.0v 31pC 31pC [1.2.7.81
55V 3TpC 31pC (1278
10 Twsm Stop-Mode Recovery Width Spec 3oV 12 12 ns [14]
5.5V 12 12 ns (1.4]
11 Tost Oscillator Startup Time 3.V 5TpC 5TpC [1,389
5.5V 5TpC §TpC (1389

Notes:

{1] Timing Reference uses 0.7 Vo foralogic 1and 0.2 Ve for atngic 0.

[2] Interrupt request via Port 3 (P33-P31).

{3] SMR-D5 = 0.

[4] SMR-DS = 1, POR STOP mode delay is on.

[5] Reg. WDTMR.

[6] Voo =3.0Vt0 5.5V,

{71SMRD1 = 1.

[8] Maximum frequency for internal system ciock is 4 MHz when using
XTAL divide-by-one mode.

{9] For RC and LC oscillator, and for osciltator driven by clock driver.
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N 2iLa15

ADVANCE INFORMATION

Z86E0J/EQS CMOS 26° 8-Br OTP
CONSUMER CONTROLLER PROCESSOR

EXPANDED REGISTER FILE CONTROL REGISTERS

SMR (F) 0B

for] pe| ps| o4 HE mm

=

L— SCLK/TCLK Divide by 18 (E0B)T
0 OFF™
1 ON
External Clock Divide Mode

PCON (F) 00

[o7] o8] ps| o4 o} p2] ot oo}

Output PORT 3
0 P34, P35 Standard Output”
1 P34, P35 Comparator Output

0 SCLI/TCLK = External2”
1 SCLK/TCLK = External/t

Stop Mode Recovery Source
000 POROnly*

111 P2NORO:7

Stop Dela
OKgFF Y
1 ON®

* Default setting after RESET.
= Default setti

+ E03 reservad; must be 0.
1 £06 only

after RESET and STOP-Mode Recovery.

Figure 30. STOP-Mode Recovery Register
(Write Only except bit D7, which is Read Only)

WDTMR (F) OF
rﬂosloslmloalozlmm

J —

WOTTAPt INTRCOSC XTALCLK
00 5 512TpC
ot* 15° 1024 TpC
10 25 2048 TpC
M 100 8192TpC

WDT During HALT

0 OFF

1 ON*

WDT During STOP

0 OFF

1 ON*

. XTALVINT RC Select for WDT

0 On-Board RC *
1 XTAL

* Default setting after RESET.

Reserved (Must be 0)

+ For EO08; E03 mustbe DO = 1,D1 =0.

Figure 31. Watch-Dog Timer Mode Register
(Write Only)

Reserved (Must Ba 1)

Low EMI PORT 2
0 Low EMI Noise
1 Standard *

il

Low EMI PORT 3
0 Low EMI Noise
1 Standard *

Low EM! Oscillator
0 Low EMI Nolse
1 Standard *

* Default Setting After Reset.

Figure 32. PORT Control Register
(Write Only)

SCON (C) 02

EODEEERE

SP| Enable

0 Disable *
1 Enable

RxCharOverrun (S}
0 Reset

1 Overrun
CLK Divide (M)
00 TCLK?2
01 TCLK/4

10 TCLK/8
11 TCLK/16

b ———

0 SPI DO Port
1 DO Portto VO

c Enable
0 Enable
1 Disable *

0 Resat
1 Char. Avall.

Clock Phase
0 Trans/Fall
1 Trans/Rise

0 TCLK

1 Timer 0 Output
Mastor Slave

0 Slave

1 Master

Used with Bit D7 equal 1o 0
Used with Bit D7 equal to 1

(S)
M)

* Default Setting After Reset.

Figure 33. SPI Control Register
(Z86E0E Only)

DO SPI Port Enable (S)
Enabled

PS0201001-0603
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A 205

ADVANCE INFORMATION

Z86E0%06 CMOS Z8° 8-Brr O
CONSUMER CONTROLLER PROCESS

EXPANDED REGISTER FILE CONTROL REGISTERS (Continued)

SCOMP (C) 00
{o7] 06| os] o¢] pa| 02 o1] oo}

Figure 34. SPI Compare Register
(Z86E06 Only)

RxBUFF (C) 01

|D7| os| o3| 04] o3| o2} D1l Do]

Figure 35. SPI Receive Buffer
(Z86E06 Only)

Z8 CONTROL REGISTER DIAGRAMS

R 240
Io7|oe|ns|m|na|oz[m|m|

L—_ Reserved

Figure 36. Reserved

R241 TMR
|n1|oe|oslo4[oa|m|m|oo]

T T1LE

et Ty ModS
00 External Clock Input
01 Gate Input

No Function (E06 only) *
Load Tp

Disable T 5 Count (E06 only) *
Enable ToCount

No Function

Load T ¢

Disable T y Count
Enable T4Count

—-O =0 ~0 =O

11 Trigger Input
{Retriggerable)

Tout Mode

00 Not Used

01 ToOUT (E06 only)
10 T{OUT

11 Internal Clock Qut

* Must be 0 for the ZB6EO0S3.

Figure 37. Timer Mode Register
(F1,: Read/Write)

R242 T1
for]osos o fos e ot foo]

I T4 Initial Value

(When Written)
(Range 1-256 Dacima!
01-00 HEX)

T¢ Curent Value
{When READ)

Figure 38. Counter Timer 1 Register
(F2,: Read/Write)

R243 PRE1

=]

R244 TO

L— Count Mode

0 T4 Single Pass
1 T4 Moduio-N

Clock Source
1 T4ntemal
0 TqExternal Timing Input
(Tyy ) Mode
P ter Modulo
(Range: 1-64 Decimat
01-00 HEX)

Figure 39. Prescaler 1 Register
(F3,;: Write Only)

|D7|os|05|o4|m|mlo1|oo|

R245 PREO

I To Initial Value

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

Tg Current Value
(When READ)

Figure 40. Counter/Timer 0 Register
(F4,: Read/Write; Z86E06 Only)

|o7|ns|os]o4|os|oz|o1|ooj

L— Count Mode
0 TgqSingle Pass
1 TgModuloN
Must be 0.
P ler Modulo
{Range: 1-64 Decimal
01-00 HEX)

Figure 41. Prescaler 0 Register
(F5,: Write Only; Z86E06 Only)
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N 2iLa5 ADVANCE INFORMATION

ZB6EOJ/ENS CMOS Z8° 8-Brr OTP

CoNSUMER CONTROLLER PROCESSOR

INSTRUCTION SET NOTATION

Addressing Modes. The following notation is used to  Flags. Control register (R252) contains the following six

describe the addressing modes and instruction opera-  flags:
tions as shown in the instruction summary.

Symbol Meaning
Symbol Meaning
C Carry flag
IRR Indirect register pair or indirect working- 2 Zero flag
register pair address S Sign flag
Irr Indirect working-register pair only v Overflow flag
X indexed address D Decimal-adjust flag
DA Direct address H Half-carry flag
RA Relative address
M Immediate . Affected flags are indicated by:
R Register or working-register address
r Working-register address only Clear to zero
IR Indirect-register or indirect 1 Set to one
working-register address * Set to clear according to operation
Ir Indirect working-register address only - Unaffected
RR Register pair or working register pair X Undefined
address

Symbols. The following symbols are used in describing
the instruction set.

Symbol Meaning

dst Destination location or contents

src Source location or contents

cc Condition code

@ Indirect address prefix

SP Stack Pointer

PC Program Counter

FLAGS Flag register (Control Register 252)
RP Register Pointer (R253)

IMR Interrupt mask register (R251)

PS0201001-0603
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i

T
N 2iILa5 ADVANCE INFORMATION O o A o a1
CONDITION CODES

Value Mnemonic Meaning Flags Set

1000 Always True '

0111 C Carry C=1

1111 NC No Carry C=0

0110 Z Zero Z=1

1110 NZ Not Zero Z=0

11 PL Plus $=0

0101 Mi Minus S=1

0100 ov Overflow V=1

1100 NOV No Overflow V=0

0110 EQ Equal Z=1

1110 NE Not Equal Z=0

1001 GE Greater Than or Equatl (SXORV)=0

0001 LT Less than (SXORV) =1

1010 GT Greater Than [ZOR(SXORV)]=0

0010 LE Less Than or Equal [ZOR(S XORV)] =1

11N UGE Unsigned Greater Than or Equal C=0

0111 ULT Unsigned Less Than C=1

1011 UGT Unsigned Greater Than (C=0ANDZ=0)=1

0011 ULE Unsigned Less Than or Equal (CORZ)=1

0000 F Never True (Always False) —
2-46
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286E0/E06 CMOS Z8° 8-Brr OTP

N 205 ADVANCE INFORMATION

CONSUMER CONTROLLER PROCESSOR

INSTRUCTION FORMATS
GCF, D1, B RET, NOP,
RCF, RET, SCF
[ ot | opc |

One-Byte Instructions

OPC | MODE CLR, CPL, DA, DEC, opc | MODE ADC, ADD, AND, CP,
mne ] on [0 o] Boiiodt b e[ =] B
RR, ARC, SRA, SWAP dst orj1110] dst
OPC JP, CALL (Indirect)
dst orf11to] e | OPC | MODE ADC, ADD, AND, CP,
o o[ e ] R
oPC SRP VALUE
VALUE
MODE | OPC D
OPC | MODE ADC, ADD, AND, CP, s or|1110} src
st | e OR, SB0 SUB. TCM. ost or[1110] o
MODE | OPC LD, LDE, LDE, MOoDE | OPC LD
dstsrc | sre/dst Lo, LocH dst/src X
ADDRESS
dst/srcl OPC LD
sroldst om[1110] se | cc | OPC »
DAU
ast | orc 13} DAL
VALUE
OPC CALL
dsvCC | OPC DINZ, JR DAU
RA DAL
FFH STOPMALT
6H | 7FH
Two-Byte instructions Three-Byte instructions
INSTRUCTION SUMMARY
Note: Assignment of a value is indicated by the symbol  notation “addr (n)" is used to refer to bit (n) of a given
“ & . For example: operand location. For exarnple:
dst « dst + src dst (7)

indicates that the source data is added to the destination  refers to bit 7 of the destination operand.

data and the result s stored in the destination location. The

PS0201001-0603
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N 2105

ADVANCE INFORMATION

ZBGEQ/05 CMOS Z8® 8-Brr
CONSUMER CONTROLLER

OPCODE MAP
, Lower Nibble (Hex)
0 1 2 3 4 5 6 4 8 A B c D E F
65 6.5 6.5 6.5 10.5 105 105 105 65 65 [121105§12/100] 65 [12.100] 65
DEC | DEC | ADD | ADD | ADD | ADD | ADD ADD LD Lo DINZ | JR Lo JP INC
R1 IR1 ri.r2 | r, 2 [ R2, R1|IR2, R1| R1, IM IR1,IM} r1,R2 { r2, r,RA }cc, RA| r1,IM | cc, DA 1
§u 65 65 6.5 6.5 105 105 105 10.5
{ RLC | RLC | ADC | ADC | ADC | ADC ADC | ADC
§ 3 R1 1Rt .12 ] r, 12| R2,R1}IR2, R1{ R1, IM IR1, IM
P 6.5 6.5 6.5 6.5 105 105 10.5 105
INC INC sus suB SuUB sua sus sSuB
R1 iR1 1,12 1 11,2 | R2, R1]IR2, R1| R1, 1M iR1, M
8.0 6.1 6.5 6.5 105 105 10.5 105
JP SRP | SBC | sBC | sBC | sBC | sBC | sBC
{RR1 M r,r2 ] r,ir2 { R2, R1|IR2, R1| R1, M IR1, IM
85 85 6.5 65 10.5 10.5 10.5 105
DA DA OR OR OR OR OR OR
R1 1R1 ri,r2 | 1,2 | R2, R1}IR2, R1]| R1, 1M IR1, IM
10.5 10.5 6.5 6.5 105 10.5 10.5 10.5 6.0
POP | POP | AND | AND | AND | AND | AND AND wDT
R1 iR1 r,12 ] r,ir2 | R2, R1{IR2, R1]{ R1, IM IR1, IM
6.5 6.5 65 6.5 10.5 105 105 10.5 6.0
CoM fcom | TcM | TcM | Tem | Tom | Tom TCM sTOP
3 R1 IRt rM,12 1 r,r2| R2,R1|IR2, R1| R1. M IR1, IM
é 10/12.1(12/14.1] 65 6.5 105 105 10.8 105 70
[] PUSH |PUSH| ™ ™ ™ ™ ™ ™ HALT
g R2 A2 | r,r2 | 12} Rz, R1[1IR2, R1| R1, M | IRY, 1M
Zz 105 | 105 6.1
$ DECW| DECW Dl
§ RR1 1R1
S 65 | 65 6.1
RL RL Et
R1 IR1
10.5 10.5 6.5 6.5 105 10.5 10.5 105 140
INCW | INCW cP cP cP cP cP CcP RET
RR1 IRt 1,12 | r,ir2 | R2, R1[IR2, R1| R1, IM IR1, IM
6.5 6.5 6.5 6.5 105 105 10.5 105 16.0
CLR | CLR | xXOR | XOR | xOR | XOR | xOR XOR IRET
R1 IR1 1,12 } r1,1r2 | R2, R1|IR2, R1| R1, IM IR1, IM
6.5 6.5 12.0 18.0 10.5 6.5
RRC | RRC | LDC | LDCI LD RCF
R1 IR1 e, fee2 1 1e1, (re2 i, x,R2
65 65 20.0 200 105 65
SRA | SRA CALL* CALL LD SCF
R1 IR1 IRR1 DA Jr2xR1
6.5 6.5 6.5 10.5 10.5 105 10.5 6.5
RR RR LD Lo Lo LD LD CCF
R1 IR1 r1,IR2{ R2, R1{IR2, R1| R1, M IR1, IM
8.5 8.5 6.5 105 6.0
SWAP | SWAP LD LD NOP
R1 IRt Irt, r2 R2, IR1 ' '
. A I &fM—J
" v ~v"
2 3 Bytes per instruction 3
Lower Legend:
Opcode R = 8-bit address
! Nibble o r = 4-bit address
Execution Pipeline Ry or r, =Dstaddress
Cycles : Cycles Ry of r, = Src address
A Sequence:
Upper 10'5/ Opcode, First Operand
Opcode ——e A] CPe——— Mnsmonic P ' e '
Nibble Ry Ro Second Operand
Note: The blank areas are reserved.
First Second * 2-byte instruction appears
Operand Operand as a 3-byte instruction
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