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memory, and programmable input/output peripherals.
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ADVANCE INFORMATION

Z86E03/06 CMOS 26° 88817 o
CONSUMER CONTROLLER PRcPessor

GENERAL DESCRIPTION (Continued)

Three basic address spaces are available to support this

meets the needs of a variety of sophisticated cortrolle

wide range of configurations: Program Memory, Register applications.
File, and Expanded Register File {Figure 1). The Register
File is composed of 60/124 bytes of General-Purpose  Notes:
Registers, two /O Port registers, and thirteen/fifteen Con-  All Signals with a preceding front slash, °f", are active Log, e g
trol and Status registers. The Expanded Register File  B/W (WORD is active Low); /B/W (BYTE is active Low, ofly).
consists of three control registers in the Z86E03, and four . ) o '
control registers, a SPl Receive Buffer, and a SP| compare Power connections follow conventional descriptions beldy:
register in the Z86EQ6. Connection Clrcuit Devicf
With powerful peripheral features such as on-board com- Power Vee Voo
parators, counter/timer(s), Watch-Dog Timer (WDT), and Ground GND Ves
serial peripheral interface (E0B only), the Z86E03/E0S
Qutput  Input Vee GND XTAL
N )
Port 3 <l; _ ] A Machine
° Timing & Inst.
Controf
12 A
Counter/ WDT, POR
Timers 1 N ALU TT
FLAG
Interrupt Pr591 2“;'16,2" 3ry
Controf 8-Bit
Register TT
| Pointer j
Two Analog - " Program
Register File
Comparators 68/124 . ‘ Counter
8-Bit
Serial
Peripheral
Interface
ll 1 Z86E03 has one countertimer.
* Serial Peripheral Interface for the Z86E06 only.
Port 2
(o]
(Bit Programmable)
Figure 1. Z86E03/E06 Functional Block Diagram
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286E03/06 CMOS Z8° 8-Brr OTP

Figure 4c. Port 2 Configuration (Z86E03)

@ZiLCIB ADVANCE INFORMATION CONSUNER CONTROLLER PROCESSOR
PIN FUNCTIONS (Continued)
P27 f4—————p \
P26 (t—————— i
P25 | >
P24 |l————
Z86E03 >- Port 2 (I/0)
P23 [—————
il
‘;i P22 | >
i
P2l l———
P20 (—— _)
Port 2
Open-Drain | T
P20-P27 OE ———%D’—f P20-P27
PAD
P20-P27 OUT | > =
1.5 - 2.3 Hysteresis @ Vo = 5.0V m
P20-P27 IN 4‘
N ] .
j j |
: ¢ : Auto Latch
I Razsooko I
L ___ 1
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ADVANCE INFORMATION

ZB6E0/06 CMOS Z8° erscurp
CONSUMER CONTROLLER PrO

FUNCTIONAL DESCRIPTION (Continued)

Z8 STANDARD CONTROL REGISTERS

RESET CONDITION

[o7]os |os] 04] p3] 2| b1 oo

REGISTER
REGISTER POINTER FF SPL Slululululululo
[7fe]ls]«fal2f1]0] FE GPR vful vfujulululu
D ap olojojojojofojo
wg',‘;’;‘g ,'3;?‘{2‘:" l |Ex&a£3;%§;%srter FC FLAGS vlulvjulujuju]u
8 IMR oluJulufu]uiulu
FA RQ ofo]ofo]o]ofo]o
) PR ulufu]ufufuiu]u
F8 POIM ujujujojujujuju
/ * 1 F PaM ulufulu]u]ule]o
«] Fs P2M A RERIREEREREAE
F5 Reserved
F4 Reserved
26 Reg. File F3 PREI vjfuf uju]ufufoloe
F2 T1 u vjululujuju
F1 MR olofofofofofo]o
Fo Reserved
EXPANDED REG. GROUP (F)
REGISTER RESET CONDITION
(F) OF WOTMR ulufuloft]1]o]s
(F) OE Reserved
{F) 00 Reserved
(F) 0C Reserved
* 1 Fos SMR oloft1]olo]odo]+
(F) 0A Reserved
(F) 09 Reserved
(F) 08 Resarved
(F) 07 Reserved
oF {F) 06 Reserved
00 (F) 05 Reserved
(F) 04 Reserved
(F) 03 Reservad
(F) 02 Reserved
F)o1 Resarved
(F) 00 PCON 1]}yl ujuful]e
EXPANDED REG. GROUP (0)
Notes: REGISTER RESET CONDITION
Dot i a0 hay Are ot chainged ater reset. [ 0 e il fi]fuluult
*Will not be reset with a STOP-Mode Recovery. ©o2 P2 vjuvlujululujulu
U = Unknown o1 Reserved vlvlulufjujululu
t = Resarved ()00 Resarved ujujujujujujuju

Figure 7a. Expanded Register File Architecture (Z86E03)
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N 2iL05

ADVANCE INFORMATION

Z8 STANDARD CONTROL REGISTERS
RESET CONDITION
IB7[De|Ds|mlDalm|m loo]

REGISTER
REGISTER POINTER
FF SPL vlu] vju]ujulu]u
[7Tel sl «lsf 2] 1]l FE GPR ulufvjujulufuju
S panded Fgister FD AP ofjojojolojojofo
w(grr‘::gg g;gtlse? ' I | %mug Pointer Fc FLAGS yjujujujulujuly
F8 IMR ojulujuju]ujuju
FA IRQ ofojojJolojojotfo
F9 PR vluluju]ujuju]u
F8 POIM vfujujejujujuju
* | &7 P3M vfujuju]ujuloelfo
* | F6 P2M URIRIRE AR REE
F5 PREO ujujujujulujutjo
F4 10 vjujujulujujulu
28 Reg. Flle Fa PRE! ulufufufulu]o]e
F2 T vjujujujujujuju
F1 T™R ofo]Jojojo]ojolo
Fo Reserved
EXPANDED REG. GROUP (F)
REGISTER RESET CONDITION
* | (FOF WDTMA
(F) OE Reserved
(F) oD Reserved
(F) 0C Reserved
bddd (F) 0B SMR
(F) OA Reserved
(F) 08 Reserved
{F) 08 Reserved
OF (F) 07 Reserved
00 (F) 08 Reserved
{F) 05 Reserved
(F) 04 Reserved
(F) 03 Reserved
{F) 02 Reserved
(F) 01 Reserved
(Fy 00 PCON
EXPANDED REG. GROUP (C)
REGISTER RESET CONDITION
(C) 02 SCON
(C) 01 RxBUF
(c) 00 SCOMP
— EXPANDED REG. GROUP (0)
General-purpose registers are undefined after REGISTER RESET CONDITION
power-up, andlheyarenol»changedaherreset. ) P e
* Will not be reset with a STOP-Mode Recovery
** Will not be reset with a STOP-Mode Recovery, except Bit DO. (0)c2 P2 Ulutuv uju
U = Unknown ©0 Reserved vluvlu vju
1 = Reserved {0) 00 Resarved ujulu ulu

Figure 7b. Expanded Register File Architecture (Z86E06)
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ADVANCE INFORMATION

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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Q205

ZB6E03/06 CMOS Z8° 8-Brr OTP

ADVANCE INFORMATION CoNsuMeR CONTROLLER PROCESSOR

FUNCTIONAL DESCRIPTION (Continued)

Clock. The Z86E03/E06 on-chip oscillator has ahigh-gain,
parallel-resonant amplifier for connection to a crystal, RC,
ceramic resonator, or any suitable external clock source
(XTAL1 = Input, XTAL2 = Output). The crystal should be AT
cut, 10 kHz to 8 MHz/12 MHz max, with a series resistance
(RS) less than or equal to 100 Ohms.

The crystal should be connected across XTAL1 and XTAL2
using the vendor's recommended capacitor values (ca-
pacitance between 10 pF to 300 pF) from each pin directly
to the device ground (pin 14). The layout is important to
reduce ground noise injection.

XTAL1

XTAL1
Ct L I

XTAL2 XTAL2
Ceramic Resonator or LC
Crystai C1,C2=22pF
C1,C2=47pFTYP* N
F =8 MHz L=130puH
F=3MHz

* Preliminary Value Including Pin Parasitics

The RC oscillator option is EPROM-programmable, to be
selected by the customer at the time the Z8 is EPROM
programmed. The RC oscillator configuration must be an
external resistor connected from XTAL1 to XTAL2, with a
frequency-setting capacitor from XTAL1 to ground (Figure
12).

In addition, a special feature has been incorporated into
the Z86E03/E06; in low EMI noise mode (bit 7 of PCON
register=0) with the RC option selected, the oscillator is
targeted to consume considerately less I current at
frequencies of 10 kHz or less.

XTAL1 XTAL1
‘T
XTAL2 XTAL2
RC External Clock
@ 5V Vee (TYP)
C1=33pF*
R=1kQ*
F=9.5 MHz

Figure 12. Oscillator Configuration

Power-On Reset. A timer circuit clocked by a dedicated
on-board RC oscillator is used for the Power-On Reset
(POR) timer function. The POR time allows Ve and the
oscillator circuit to stabilize before instruction execution
begins. The POR timer circuit is a one-shot timer triggered
by one of the three conditions:

W Power-Fail to Power-OK Status
B STOP-Mode Recovery (if D5 of SMR=1)

| WDT Time-out

The POR time is a nominal 5 ms. Bit 5 of the STOP Mode
Register determines whether the POR timer is bypassed
after STOP mode recovery (typical for external clock, and
RC/LC oscillators with fast start up time).

HALT. Will turn off the internal CPU clock but not the XTAL
osciltation. The counterftimers and external interrupts IRQO,
IRQ1, and IRQ2 remain active. The device may be recov-
ered by interrupts either externally or internally generated.

PS0201001-0603
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N 2L

ADVANCE INFORMATION

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 2iLa5 ADVANCE INFORMATION o LSEI0E CMOS 2876 B

FUNCTIONAL DESCRIPTION (Continued)

Receive Character Available and Overrun (Z86E06  for clock control in slave mode, bit D1 in the SPI Contrg
Only). When a complete data stream is received, an  Register is used to log any RxCharOverrun (Figure 15 and
interrupt is generated and the RxCharAvail bitin the SCON  Figure 16).

Register is set. Bit 4 in the SCON Register is for enabling
or d|s§b||ng thg RxCharAva.n interrupt. The Rx@harAyall bit No Parameter Min Units
is available for interrupt polling purposes and is resetwhen

the RxBUF Register is read. RxCharAvail is generated in 1 D! to SK Setup 10 ns
both master and slave modes. While in slave mode, if the 2 SK to DO Valid 15 ns
RxBUF is not read before the next data stream is received 3 SS to SK Setup .5 Tsk ns
and loaded into the RxBUF Register, Receive Character 4 SS to DO Valid 15 ns
Overrun (RxCharOverrun) occurs. Since there is no need 5 SK to DI Hold Time 10 ns
Tsk
SK / % / \
—
SS
Do
® e—
Di

Figure 15. SPI Timing (Z86E06 Only)

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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A 2iLai5

ADVANCE INFORMATION

Z86E0I/E0E CMOS Z6° 8-Brm OTP
CONSUMER CONTROLLER PROCESSOR

STOP-Mode Recovery Source (D2,D3,D4). These three
bits of the SMR specify the wake-up source of the STOP-
Mode Recovery (Figure 19 and Table 5).

Table 5. STOP-Mode Recovery Source

SMR Operation
D4 D3 D2 Description of Action

0 © 0 POR recovery only

0 0 1 POR recovery only (EO3 = Reserved)
0o 1 0 P31 transition (EO3 = Reserved)

0o 1 1 P32 transition (EO3 = Reserved)

1 0 0] P33 transition (E03 = Reserved)

1 0 1 P27 transition

1 1 0 Logical NOR of Port 2 bits 0:3

1 1 1 Logical NOR of Port 2 bits 0:7

P31-P33 cannot wake up from STOP Mode if the inputlines
are configured as analog inputs. In the Z86E06, when the
SPl is enabled and the Compare feature is active, a SMR
is generated upon a comparison in the SPI Shift Register
and SCOMP Register, regardless of the above SMR Reg-

ister settings. If SPI Compare is used to wake up the part
from STOP Mode, it is still possible to have one of the other
STOP-Mode Recovery sources active. Note: These other
STOP- Mode Recovery sources must be active level Low
(bit D6 in SMR set to 0 if P31, P32, P33, and P27 selected,
orbitD6in SMR setto 1iflogical NOR of Port 2 is selected).

STOP-Mode Recovery Delay Select (D5). This bit dis-
ables the 5 ms RESET delay after STOP-Mode Recovery.
The default condition of this bitis 1. If the “fast’ wake up is
selected, the STOP-Mode Recovery source needs to be
kept active for at least 5 TpC.

STOP-Mode Recovery Level Select (D). A 1 in this bit
position indicates that a high level on any one of the
recovery sources wakes the device from STOP Mode. A0
indicates low level recovery. The default is 0 on POR
(Figure 19).

Cold or Warm Start(D7). This bit is set by the device upon
entering STOP Mode. It is active High, and is O (cold) on
POR/MWDT RESET. This bit is Read Only. A 1 in this bit
(warm) indicates that the device awakens by a SMR
source.

SMR D4 D3 D2
000
SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2
VDD 101 110 111
P20 P20
1
P27 1
P23 P27
To POR
D RESET
Stop Mode Recovery Edge
Select (SMR)

Figure 19a. STOP Mode Recovery Source (Z86E03)
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Z86E03/E06 CMOS Z8* 8-Brr OTP

A2I05 ADVANCE INFORMATION CONSUNER CONTROLLER PROGLSSOR
‘———
Vee 34
(Volts)
32
3.0
2.8 \\
26 \
\\ VLV (Typical)
24 ‘\
22 P
----- —-------------——-----------—\--------- 2 MHz*
----- B R B T T P s Dt e s b RETS
2.0

-60 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C)
Note: * The typical minimum operating Vcc voltage at that frequency.

Figure 22. Typical Z86E03/E06 V , Voltage vs Temperature

PS0201001-0603
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ADVANCE INFORMATION

Z86E03/E06 CMOS 28* 8-Brr OTP
CoNSUMER CONTROLLER PROCESSOR

Address

Data

VPP -

EPM

VvCC

/012

/PGM

VIH

VIL

A

Address Stable

X Address Stable X

ViH

0 Min

>

VIL

Invalid

VIL

XVaIid Xnvalid XVaIid X
ok

/

ViL

4.5V

5.5V

VIH

Vit

VIH

N

t

0 Min

f—

LL

ViL

VIH

/ S

”

[{4

O

Figure 24. Z86EO03/E07 Programming Waveform

(EPROM Read)
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N 2ILa5 ADVANCE INFORMATION oL REIE CHOS 26 4o PP
DC ELECTRICAL CHARACTERISTICS
Z86EQ3/E06
T,=0% T,=-40°C
V. to +70°C to +105°C Typlcal
Symbol Parameter Note [3] Min  Max Min  Max @25°C Units Conditions Nogs
Vo Clock Input High v 09V, V,+03 0.9V, V03 24 v Driven by External
Voltage Clock Generator
50v 09V, V,+03 09V, V403 39 v Driven by External
Clock Generator
vy Clock Input Low 33v V03 02V, V03 02V, 16 v Driven by Exteral
Voltage Clock Generator
50V V03 02V, V03 02V, 27 v Driven by External
Clock Generator
Vi input High Voltage 3.3V 0.7V, V,+03 0.7V, V+03 18 v
5.0V 0.7V, V.+03 07V, V403 28 v
v, Input Low Voltage 33v V03 02V, V03 02V, 1.0 v
50v V03 02V, V03 02V, 15 )
Vi Output High Voltage ~ 3.3V V04 V04 31 v ly=-2.0mA il ||
5.0v V04 V04 48 v lo=-20mA (1
Vo Output Low Voltage 3.3V 08 08 0.2 v I, =+4.0 mA il )
5.0V 0.4 04 0.1 v o, =+4.0 mA 8] ]
Vo Output Low Voltage 3.3V 10 1.0 04 v lq =+6mA, il
3 Pin Max
50V 10 1.0 05 v lo=+12mA, il |
3 Pin Max
Veresr  Comparator Input 3.V 110 0 H mv
Ofiset Voltage 5.0V 110 0 15 mv
Vin Input Common 33V oV V10 oV V15 [;'
Mode Voltage Range 5.0V oV V1w oV Vv {
I Input Leakage KK -10 10 -1.0 10 B V=0V v,
50v -1.0 1.0 -10 1.0 pA V=0V Vv,
lot Output Leakage 3.3v -0 10 -10 10 PA - V=0V, V,
50V -10 1.0 -10 10 A V=0V,
lee Supply Current 33v 6 6 - 30 mA @8MHz [45.%1
5.0V 11.0 1.0 6.0 mA  @8MHz {459l
3V 8.0 8.0 45 mA  @12MHz {4,5.10,8]
50V 15 15 9.0 mA  @12MHz {4,5,10, 8]
log input Bias Current v 300 300 nA {
50v 300 300 nA [
b input Offset Current 3.3V +150 +150 nA [;l
5.0v +150 +150 nA [
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ZIB86EQ3/E06 CMOS Z8* 8-Bir OTP

N 205 ADVANCE INFORMATION CONSUMER CONTROLLER PROCESSOR
T,=0°C T,=-40°C
Vee 10 +70°C 1o +105°C Typlcal
Symbol Parameter Note [3) Min Max Min Max @25°C Units Conditions Notes
Vs P36 5.0V 10 1.0 v b = 24 mA
leey Standby Current 33V 30 30 13 HALT Mode V,, = 0V, [4,5,12]
V@8 MHz
5.0v 5 5 3.0 mA  HALT ModeV, =0V, {4,512]
Vcc@ 8 MHz
3.3V 45 45 2.0 mA  HALT ModeV, =0V, [4,5,13]
Ve @ 12MHz
5.0V 70 70 40 mA  HALT Mode V, = OV, {4,513
Vcc @12 MHz
3.3V ) 14 14 0.7 mA  Clock Divide-by-16 {4,5,12]
@ 8 MHz
5.0v 35 35 2.0 mA  Clock Divide-by-16 {4,512}
' @ 8 MHz
33V 20 20 1.0 mA  Clock Divide-by-16 {4,5,13]
@12 MHz
5.0v 45 45 25 mA  Clock Divide-by-16 (4,513}
@ 12 MHz
5.0v 1.0 1.0 mA  HALTMode @ 12kHz [4,5,11,13]
ez Standby Current .oV 10 20 1.0 pA  STOPModeV, =0V, {6,9]
V, WDT is not Running
5.0v 10 20 30 pA  STOP Mode Vm =0V, [6,9]
V; WOT is not Running
33v 600 600 400 pA  STOP Mode VIN =0V, [6,9,12}
V. WOT is Running
5.0v 1000 1000 800 pA  STOPModeV, =0V, {6,9,12
V. WOT is Running
ha Auto Latch Low 3.3V 7.0 140 40 pA - OV<V < Vcc
Current
50V 200 300 10 P OV<Vy<Vy
IM_H Auto Latch High 33V —4.0 -80 -20 WA 0V< Vm < Vcc
Current 5.0V -90 ~16.0 =50 A OV <V,
Toon Power-On Reset 33V 7 24 B 13 ms
5.0v 3 13 14 7 ms
Vi V. Low Voltage 22 28 17 30 26 V. 6MHzmax Int. CLK Freg. (31
Protection Voltage
Notes:
1] e Typ Max Unit Freq [7) For analog comparator inputs when analog
Clock Driven on XTAL 03 5.0 mA 8 MHz comparators are enabled.
Crystal or Ceramic Resonator 3.0 50  mA 8 MHz {8} Excludes clock pins.
2] Vi =2V=GND [9] Clock must be forced Low when XTAL1 is clock-driven
[3] Vg =30Vto5.5V.The V,, increases as the temperature and XTAL2 is floating.
decreases. Typical values measured at 3.3V and 5.0V. [10] STD mode (not low EMI mode).
{4] Al ou'puts unioadsd, O pins floating, inputs at rail. {11] Low EMI Oscillator enabled.
[5] C,=C,=100pF [12] Z86EO3 only.
[6] Same as note [4] except inputs at V.. [13] Z86EO6 only.
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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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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) —
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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 2015 ADVANCE INFORMATION OO CHOS Lo o
INSTRUCTION SUMMARY (Continued)
Address Address
Instruction Mode Opcode Instruction Mode Opcode - Flags Affected
and Operation dst src . Byte (Hex) and Operation dst src Byte(Hex) C 2 S VD H
ADC dst, src t 1] INC dst r 1E - ok ok ok - -
dste—dst + src +C dste—dst + 1 r=0-F
R 20
ADD dst, src t 01
iR 21
dste-dst + src
INCW dst RR A0 - % ok % - -
AND dst, src t 50) |
dste—dst AND src dste=dst + 1 R Al
F * % k k%
CALL dst DA 06 N IRET _ B * *
FLAGS«—@SP;
SPeSP-2 IRR D4
SP&SP +1
@SPeFC, PC@SP;
PCe-dd SPSP +2:
CCF EF IMR(T)e-1
CeNaTe JP cc, dst DA ) T .- -
CLR dst R BO if cc is true, c=0-F
dste=0 R Bi PCedst IRR 30
COM dst R 60 ;:l:cc'cs tdrﬁte RA gB e T
te—NOT dst [ 61 . =0-
e ° R PCePC + dst
CP dst, sric t Al] Range: +127,-128
dst - sr
" LD dst, src r € - - - - ..
DA dst R 40 dste-src r 8
dsteDA dst R 1 R 9
r=0-F
DEC dst R 00 ] 7
dste—dst - 1 R 01 X 07
DECW dst RR 80 |fr Eg
dste—dst - 1 IR 81
St—ds I r
DI 8F R E5
IMR(7)0 R E6
DJNZr, dst RA tA IR E7
R F5
fer-1 r=0-F
itr#0 LDC dst, sric o c - - - -
PC«PC + dst dste-src
Range: +127, 128
LDCI dst, src Ir 3 - - - < .
El 9F dste=src
IMR(7)&1 Te—1 + 1;tremrtr + 1
HALT TF NOP FF - - e - .
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RN 2La5 ADVANCE INFORMATION N Pooaon
Address Address
Instruction Mode Opcode Flags Affected Instruction Mode Opcode Flags Affected
and Operation dst src Byte(Hex) C 2 S VDH and Operation dst src Byte(Hex) C Z S V D H
OR dst, st 1 41 - % x 0 - - SUB dst, sic t ) % % % % 1 %
dstedst OF src dste—dst - sic
POP dst R 50 - - - - - SWAP dst R FO X % % X - -
dst(—@SPi iR 51 —] IR F1
PSP +1 ) EN)
PUSH sic R 70 - - - -
SPSP-1; iR n TCM dst, sic t 6 - %%k 0 - -
@SPe-sic (NOT dst) AND stc
RCF CF - ---- T™ dst, src t i - % x 0 - -
Ce0 dst AND src
RET AF - - - - - WDT 5F - XXX - -
PC@SF;
SPeSp 12 YOR dsl, 510 i B ] T x 0 -
dst—dst XOR sfc
RL dst R % ® ok ok ok - - T These instructions have an identical set of addressing modes, which
m‘_[Ei] R 9 are encoded for brevity. The first opcode nibbleis found in the instruction
7 2 set table above. The second nibble is expressed symbolically byaf )
in this table, and its value is found in the following table to the left of the
RLC dst R 10 % % % Xk - - applicable addressing mode pair.
_ IR 11
[@ For example, the opcode of an ADC instruction using the addressing
Eﬁ’ modes r (destination) and Ir (source) is 13.
RR dst R EO0 % % % % - -
@q R B Address Mode Lower
ﬁ dst sre Opcode Nibble
RRC dst R Co * % % % - -
— R ct ' r (2]
L
r Ir (3}
SBC dst, src t Al % % % % 1 %
dstegst-sre—C R R 14
SCF DF 1 - - - -- R IR {5)
Cet
SRA dst R D0 * x x 0 - - R M 61
é_[_[ﬁ R o R M 7]
7
SRP ds!. m K} - - - - -
RPe-sic
STOP 6F 1 - - - - -
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ZB6E03/E0S CMOS 28° 8-Bir OTP

N 2SLa5 ADVANCE INFORMATION CONSUMER CONTROLLER PROCESSOR
PACKAGE INFORMATION
, , sympoL | MILLIMETER INCH
oo onooool MIN MAX MIN HAX
| AL oSt | ost | neo | 032
q ©u a2 325 | 343 | 1es | i35
1 B 038 ] 053 | ms | o2
o oL Bl 114 | 165 | 045 | 085
E c 023 | o038 | n0s | oS
» D | e23s |e337 | ss0 | seo
E 762 | 813 | 300 | 320
. 3] 622 | 648 | 245 | 255 H
B 2.54 TYP 100 TYP i
o oA 787 | 889 | 318 | 350 I
L 318 | 381 | ies | 1s0 i
o 152 | 165 | 060 | .065 i
s 089 | 165 | 035 | 065 ]
~n . !
a Az ;
CONTROLLING DIMENSIONS 1 INCH |
| : |
! ;,
!
H ® B
18-Pin DIP Package Diagram

. -y~
] 1 "1' t
AAAARAAARA i .
1
q € i H
RELLLLL S
10 8 i
o MILLIMETER INCH
J'——, SYMBOL Pl T max_ | WIN | mAX
. 1 A A 240 | 265 | 094 | 104
? H — Al 20 | 030 | 04 | o2
P L Z A2 224 | 244 | 088 | 0%
< s =1 SEATING PLANE [ 0.36 0.46 014 mne
¢ 923 | 030 | 009 | o2
D 040 | 175 | 449 | 463
3 740 | 760 | 29 | 299
050 _TYP
TROLLING DIMENSIDNS ' Wi ] 127 TVP
cu.?ans ARE COPLANAR VITHIN 004 INCH N 1000 | 1065 | 394 | 419
h 0.30 0.40 012 16
L 0.60 180 024 039
ot 097 | 197 038 042

18-Pin SOIC Package Diagram

2-51
PS0201001-0603



ggamble
PS0201001-0603


