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Z86C83/C84/E83
CMOS z8® MCcU Zilog

GENERAL DESCRIPTION (Continued)

By means of an expanded register file, the designer has Power connections follow conventional descriptions be-

access to additional control registers for configuring pe- low:
ripheral functions including the A/D and D/A converters,
counter/timers, and 1/O port functions (Figure 1). Connection Circuit Device
Notes: All signals with a preceding front slash, "/", are Power Vee Vee
active Low. For example, B//W (WORD is active Low); Ground GND Ves
/B/W (BYTE is active Low, only).
P00 Comparators Register File
P01 <::‘/t\ (2) <— P31
P02 @ ﬁ <}— P32
P03t ) N <+— P33
Port0 K y Port 3
PO4t Register Bus > p3s
PO5t <:> Internal —I> p35
PO6t Address Bus —I> P36
Program <
VDHI ** Memory Z8 Core
VDLO ** *gDBu_?I <: 4Kx 8 >
DACL * <: V- Internal Data Bus B xmaLe
DAC2 ** DAC 7 l\_/lﬁarlrc];ihr:ge —
ACO/P20 <+—> and |
AC1P21 <> £ oanded '”é”“f“?” RESET
AC2/P22 <+ xpande ontro
AC3/P23 <—1> A Expanded /w
Acap2a G—pf Port2 K Register File R———
AC5/P25 <J—> —— VCC
AC6/P26 <—> Power
AC7/P27 <G—> i— —— GND
AVEC =1 8-Channel Counter/Timer ¥ Not available on ZB6CE3/ES3
aeNnD —] 8-Bit (2) + Not available on Z86C84

Figure 1. Z86C83/C84/E83 Functional Block Diagram
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Z86C83/C84/E83

CMOS z8® MCU Zilog
PIN DESCRIPTION (Continued)
-/
P21/AC1 ¢ 1 28 | P20/ACO
P22/AC2 O O AVCC
P23/AC3 O 3 AGND
P24/AC4 O O DACL
P25/AC5 O O DAC2
P26/AC6 O Z86C84 O VDHI
P27/AC7 O DIP/SOIC B VDLO
/RESET O 28 - Pin = P02
XTALL O 0 P01
XTAL2 O O P00
GND 0 P35
VCC O & P36
P31 O O P34
P32 ] 14 15| P33
Figure 3. Z86C84 28-Pin DIP and SOIC Pin Configuration
Table 2. Z86C84 28-Pin DIP, SOIC, PLCC Pin Identification*
No Symbol Function Direction
1-7 pP21-P27 Port 2, Bit 1-7 Input/Output
or AC1-AC7 Analog In 1-7
8 /RESET Reset Input
9 XTAL1 Oscillator Clock Input
10 XTAL2 Oscillator Clock Output
11 GND Ground
12 Ve Power
13-15 P31-P33 Port 3, Bits 1-3 Input
16 P34 Port 3, Bit 4 Output
17 P36 Port 3, Bit 6 Output
18 P35 Port 3, Bit 5 Output
19-21 P00-P02 Port 0, Bits 0-3 Input/Output
22 VDLO D/A Ref. Volt.,Low Input
23 VDHI D/A Ref. Volt.,High Input
24-25 DAC2-1 D/A Converter Output
26 Ao Analog Ground
27 AV . Analog Power
28 P20 Port 2, Bit 0 Input/Output
or ACO Analog In 0
Note: * DIP, PLCC and SOIC Pin Description and Configuration are identical
8-4 PRELIMINARY DS97DZ80700



Z86C83/C84/E83

Zilog CMOS z8® mcu
-/
D11 28 g DO
D2 O O NC
D3 O 0 NC
D4 O O NC
D5 O Z86E83 1 NC
D6 f (EPROM Mode) | NC
D7 O DIP/SOIC O NC
NC o 28 - Pin 0 /PGM
/ICE O O CLK
NC O O CLR
GND O NC
VCC O 1 NC
/OE O O NC
EPM O 14 15 g VPP
Figure 4. Z86E83 EPROM Programing Mode 28-Pin DIP and SOIC Pin Configuration
Table 3. Z86E83 EPROM Programming Mode 28-Pin DIP, PLCC and SOIC Pin Identification
No Symbol Function Direction
1-7 D1-D7 Data 1,2,3,4,5,6,7 Input/Output
8 NC No Connection
9 ICE Chip Enable Input
10 NC No Connection
11 GND Ground
12 Vee Power
13 /OE Output Enable Input
14 EPM EPROM Program Mode Input
15 Ve, Program Voltage Input
16-18 NC No Connection
19 CLR Clear CLock Input
20 CLK Address Input
21 /PGM Program Mode Input
22-27 NC No Connection
28 DO Data O Input/Output
DS97DZ80700 PRELIMINARY 8-5



Z86C83/C84/E83

CMOS z8® MCcU Zilog
ABSOLUTE MAXIMUM RATING
Parameter Min Max Units Notes
Ambient Temperature under Bias -40 +105 C
Storage Temperature -65 +150 C
Voltage on any Pin with Respect to V¢ -0.6 +7 \% 1
Voltage on V. Pin with Respect to V -0.3 +7 \
Voltage on /RESET Pin with Respect to V -0.6 V .+l \ 2
Voltage on P32, P33 and /Reset Pin with Respect to Vgg -0.6 V t+1 \ 2,5
Total Power Dissipation 770 mw
Maximum Current out of V 140 mA
Maximum Current into V__ 125 mA
Maximum Current into an Input Pin -600 +600 MA 3
Maximum Current into an Open-Drain Pin —600 +600 HA 4
Maximum Output Current Sinked by Any 1/O Pin 25 mA
Maximum Output Current Sourced by Any I/O Pin 25 mA
Notes:

1. This applies to all pins except /RESET pin and where otherwise noted.

2. There is no input protection diode from pin to V.

3. This excludes XTAL pins.

4. Device pin is not at an output Low state.

5. For Z86E83 only
Notice:
Stresses greater than those listed under Absolute Maximum Rat-
ings may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at any condition
above those indicated in the operational sections of these speci-
fications is not implied. Exposure to absolute maximum rating
conditions for an extended period may affect device reliability.
Total power dissipation should not exceed 770 mW for the pack-
age.
Power dissipation is calculated as follows:
Total Power Dissipation = Ve X [lee = (sum of 1 )]

+sum of [(V..— V) X1,
+sum of (V, x1,)

8-8 PRELIMINARY DS97DZ80700



Z86C83/C84/E83
Zilog CMOS z8® mcu

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test From Output

conditions as noted. All voltages are referenced to Under Test ©
Ground. Positive current flows into the referenced pin
(Figure 8). | 150 pF

Figure 8. Test Load Diagram

V,, SPECIFICATION
Vpp = 3.5V to 5.5V (Z86E83 only at 0° C to 70° C)

Vpp = 3.0V to 5.5V (Z86C83/C84)

Vpp = 4.5V to 5.5V (Z86E83 only at -40° C to 105° C)

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

Parameter Min Max
Input capacitance 0 15 pF
Output capacitance 0 15 pF
I/O capacitance 0 15 pF

DS97DZ80700 PRELIMINARY 8-9



Z86C83/C84/E83

Zilog CMOS z8® mcu
Tpo=0°C Tp =-40°C Typical
Vee to +70°C to +105°C [13]
Sym Parameter Note 3 Min Max Min Max @ 25°C Units Conditions Notes
I Standby Current 3.0V 4.5 4.5 20 mA V|y=0V,Vcc @ 16 4
CCl (HALT Mode) MHz
5.5V 8 8 37 mA Viy=0V,Vcc @ 4
16 MHz
3.0v 3.4 3.4 1.5 mA Clock Divide-by-16 4
@ 16 MHz
5.5V 7.0 7.0 2.9 mA Clock Divide-by-16 4
@ 16 MHz
lcco Standby Current 3.0V 8 15 1 MA VN =0V, Ve 16,11
(STOP Mode) Vce WDT is not
Running
5.5V 10 20 2 MA Vi =0V, Ve 1,6,11
WDT is not
Running
3.0V 500 600 310 pA V=0V, Ve 1,6,11,14
WDT is Running
5.5V 800 1000 600 pA V|N=0V, Ve 1,6,11,14
WDT is not
Running
Vicr :\r/}pgt Common 3.0 0 Ve 0 Ve \Y 10
ode 1.0V 1.5V
Voltage Range 5.5 0 VCC' 0 VCC' \% 10
1.0v 1.5V
IALL Auto Latch Low 3.0V 8 10 5 HA oV < V|N < VCC 9
Current 5.5V 15 20 11 pA 0V <Vy<Vce 9
IALH Auto Latch ngh 3.0V -5 -7 -3 HA oV < V|N < VCC 9
Current 5.5V -8 -10 6  pA 0OV<Vj<Vee 9
Vv V¢ Low-Voltage 2.0 3.3 2.2 3.5 3.0 V 2 MHz max Int. 7
Protection Voltage CLK Freq.
Notes:

1. Combined digital V¢ and Analog AVc supply currents.
. GND =0V.
. Ve voltage specification of 3.0V guarantees 3.3V +0.3V, and V¢ voltage specification of 5.5V guarantees 5.0V +0.5V.
. All outputs unloaded, 1/O pins floating, inputs at rail.
. CL1=CL2=22pF.

. The V_y increases as the temperature decreases.
. Standard Mode (not Low EMI).

. Auto Latch (mask option) selected.

2
3
4
5
6. Same as note [4] except inputs at V..
7
8
9

10. For analog comparator, inputs when analog comparators are enabled.
11. Clock must be forced Low, when XTAL 1 is clock-driven and XTAL2 is floating.
12. Excludes clock pins.

13. Typicals are at Ve = 5.0V and 3.3V.

14. Internal RC selected
15. For Z86C83 only

DS97DZ80700
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Z86C83/C84/E83
CMOS z8® MCcU Zilog

AC ELECTRICAL CHARACTERISTICS
For Z86C83/C84 Only. Low EMI Mode Only.

Tp = 0°C to +70°C T, = -40° to +105°C

4 MHz 4 MHz
No Symbol Parameter Ve [6] Min Max Min Max  Units Notes
1 TpC Input Clock Period 3.0v 250 DC 250 DC ns 1,78
5.5V 250 DC 250 DC ns 1,7,8
2 TrC, TfC  Clock Input Rise & Fall Times 3.0v 25 25 ns 1,78
5.5V 25 25 ns 1,7,8
3 TwC Input Clock Width 3.0V 125 125 ns 1,7,8
5.5V 125 125 ns 1,7,8
4 TwTinL Timer Input Low Width 3.0V 100 100 ns 1,78
5.5V 100 100 ns 1,7,8
5 TwTinH  Timer Input High Width 3.0v 3TpC 3TpC ns 1,78
5.5V 3TpC 3TpC ns 1,7,8
6 TpTin Timer Input Period 3.0V 4TpC 4TpC 1,7,8
5.5V 4TpC 4TpC 1,7,8
7 TrTin, Timer Input Rise & Fall Timer 3.0v 100 100 ns 1,78
TfTin 5.5V 100 100 ns 17,8
8A TwiL Int. Request Low Time 3.0V 100 100 ns 1,7,8
5.5V 70 70 ns 1,7,8
8B TwiL Int. Request Low Time 3.0V 3TpC 3TpC ns 1,378
5.5V 3TpC 3TpC ns 1,3,7,8
9 TwiH Int. Request Input High Time 3.0v 3TpC 3TpC ns 1,2,7,8
5.5V 3TpC 3TpC ns 1,2,7,8
10 Twsm Stop-Mode Recovery Width 3.0V 12 12 ns 4,8
Spec 5.5V 12 12 ns 48
11 Tost Oscillator Start-up Time 3.0V 5TpC 5TpC 4,89
5.5V 5TpC 5TpC 4,8,9

Notes:
1. Timing Reference uses 0.7 V¢ for a logic 1 and 0.2 V¢ for a logic 0.
Interrupt request via Port 3 (P33-P31)
Interrupt request via Port 3 (P30)
SMR-D5 =1, POR STOP Mode delay is on.
Reg. WDTMR
The V¢ voltage specification of 3.0V guarantees 3.3V £ 0.3V, and the V¢ voltage specification of 5.5V guarantees 5.0V + 0.5V.
SMRD1=0
Maximum frequency for internal system clock is 4 MHz when using XTAL divide-by-one mode
For LC oscillator and for oscillator driven by clock driver

©CoNoOGOALN
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Z86C83/C84/E83

CMOS z8® MCcU Zilog
To=0°C Ta=-40°C  Typical
to +70° C to +105° C [13]
Sym Parameter Vee[3] Min Max Min Max @25°C Units Conditions Notes
lcco  Standby Current 3.5V 8 1 MA V=0V, Ve 16,11
(STOP Mode) WDT is not Running
5.5V 10 20 2 HA V|y=0V, Ve 1,6,11
WDT is not Running
3.5V 500 310 HA V|y=0V, Ve 1,6,11,
WDT is Running 14
5.5V 800 1000 600 HA V|y=0V, Ve 1,6,11,
WDT is Running 14
Vicr Input Common 3.5V 0 Vee- 0 \% 10
Mode 1.0V
5.5V 0 Vee- 0 Vee-1.5V \% 10
1.0v
Iar.  Auto Latch Low 3.5V 8 5 MA  OV<V|y<Vee 9
Current 5.5V 15 20 11 HA  OV<V\y<Vee 9
Iatn Auto Latch High 3.5V -5 -3 HA  OV<V|y<Vee 9
Current 5.5V -8 -10 6 pA OV<Vi<Vce 9
Viv  Vcc Low-Voltage 2.0 3.3 2.2 3.5 3.0 V 2 MHz max. Int. CLK 7
Protection Voltage Frequency
Notes:
1. Combined digital V¢ and analog AVc supply currents
2. GND =0V
3. Vc voltage specification of 3.5V guarantees 3.5V, and V¢ voltage specification of 5.5V guarantees 5.0V 0.5V
4. All outputs unloaded, I/O pins floating, inputs at rail
5. CL1=CL2=100pF
6. Same as note [4] except inputs at Ve
7. The V_y increases as the temperature decreases
8. Standard Mode (not Low EMI)
9. Auto Latch (mask option) selected
10. For analog comparator, inputs when analog comparators are enabled
11. Clock must be forced Low, when XTAL 1 is clock-driven and XTAL2 is floating
12. Excludes clock pins
13. Typicals are at V¢ = 3.5V and 5.0V
14. Internal RC selected
8-14 PRELIMINARY DS97DZ80700



Z86C83/C84/E83
Zilog CMOS z8® mcu

AC ELECTRICAL CHARACTERISTICS
Additional Timing Diagram

O

Clock

ol o o

O~ [~ O |-
TIN K
O~ |-

I ®

IRON \
<—@—>
Clock
Setup
@ -l

Stop-Mode
Recovery
Source

Figure 9. Additional Timing
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Z86C83/C84/E83

Zilog CMOS z8® mcu
For Z86E83
Table 8. A/D Converter Electrical Characteristics
V. =3.5V
Parameter Minimum Typical Maximum Units
Resolution 8 Bits
Integral non-linearity 0.5 1 LSB
Differential non-linearity 0.5 1 LSB
Zero Error at 25°C 5.0 mV
Supply Range 3.5 Volts
Power dissipation, no load 20 40 mw
Clock frequency 16 MHz
Input voltage range VA VA, Volts
Conversion time 35 x SCLK psec
Input capacitance on ANA 25 40 pF
VA, range VA ,+2.5 AV . Volts
VA . range AN, AV 2.5 Volts
VA, —VA, 2.5 AV . Volts
Notes:
Voltage: 3.5V
Temp: 0-70°C
Conversion time is defined as the time from initiation of A-D conversion to storage of the digital result in the ADR register.
SCLK = Internal Z8 System Clock (Bus Speed)
For Z86E83
Table 9. A/D Converter Electrical Characteristics
V.. = 5.0V £10%
Parameter Minimum Typical Maximum Units
Resolution 8 Bits
Integral non-linearity 0.5 1 LSB
Differential non-linearity 0.5 1 LSB
Zero Error at 25°C 45 mV
Supply Range 4.5 5.0 55 Volts
Power dissipation, no load 50 85 mw
Clock frequency 16 MHz
Input voltage range VA, VA, Volts
Conversion time 4.3 35 x SCLK psec
Input capacitance on ANA 25 40 pF
VA, range VA ,+2.5 AV . Volts
VA , range AN AV 2.5 Volts
VA, —VA, 2.5 AV . Volts
Notes:
Voltage: 4.5V -5.5V
Temp: 0-70°C
Conversion time is defined as the time from initiation of A-D conversion to storage of the digital result in the ADR register.
SCLK = Internal Z8 System Clock (Bus Speed)
DS97DZ80700 PRELIMINARY 8-21



Z86C83/C84/E83

CMOS z8® MCcU Zilog
PIN FUNCTIONS (Continued)
P36 i>\
P35 =
P34 i
>- Port3 (1/0)
P33 <z
P32 <<t
P31 <t /
Port 3
R247 = P3M
1 =Analog
o1 | 5= Digital
DIG.‘
P31 (AN1) N~ |RQ2, T\, P31 Data Latch
>_ |
AN |
I
P32 (AN2) |_‘$—., IRQO, P32 Data Latch
/7 + |
P33 (REF)
> - [
\—p
From Stop-Mode Recovery IRQ1, P33 Data Latch
Source |
/
Figure 12. Port 3 Input Configuration
PRELIMINARY DS97DZ80700
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Z86C83/C84/E83
CMOS z8® MCcU

Zilog

FUNCTIONAL DESCRIPTION (Continued)

R253 RP

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

Expanded Register Group

Working Register Grouj

Note: Default Setting After Reset = 00000000

Figure 17. Register Pointer Register

Register File. The Register File consists of three I/0O port
registers, 237 general-purpose registers, 15 control and
status registers, and four system configuration registers in
the Expanded Register Group (Figure 16). The instruc-
tions can access registers directly or indirectly through an
8-bit address field. This allows a short 4-bit register ad-
dress using the Register Pointer (Figure 18). In the 4-bit
mode, the Register File is divided into 16 working register
groups, each occupying 16 continuous locations. The
Register Pointer (Figure 17) addresses the starting loca-
tion of the active working-register group.

Note: Register Bank EO-EF is only accessed either as
working registers or through indirect addressing modes.

CAUTION: D4 of Control Register PO1M (R251) must
be 0.

R254. The C83/C84/E83 has one extra general-purpose
register located at FEH (R254).

Stack. The C83/C84/E83 has an 8-bit Stack Pointer
(R255) used for the internal stack that resides within the
236 general-purpose registers. Register R254 cannot be
used for stack.

General-Purpose Registers (GPR). These registers are
undefined after the device is powered up. The registers
keep their last value after any reset, as long as the reset
occurs in the V¢ voltage-specified operating range. It will
not keep its last state from a V| reset if the V¢ drops be-
low 1.8V. This includes Register R254.

Note: Register Bank EO-EF is only accessed either as
working register or through indirect addressing modes.

RAM Protect. The upper portion of the RAM’s address
spaces %80F to %EF (excluding the control registers) are
protected from writing. The user activates this feature from
the internal ROM code to turn off/on the RAM Protect by
loading either a 0 or 1 into the Interrupt Mask (IMR) regis-
ter, bit D6. A 1 in D6 enables RAM Protect.

_ 1

|r7r6r5r4|r3r2r1r0

R253
(Register Pointer)

The upper nibble of the register file address

provided by the register pointer specifies
the active working-register group.

Specified Working <
Register Group

Register Group 1

Register Group 0*

1/0 Ports*

00

* Expanded Register File Bank (0) is selected

} R15to RO

The lower nibble
of the register
file address

— provided by the

instruction points
to the specified
register.

} R15to RO
R15 to R4*
R3 to RO*

in this figure by handling bits D3 to DO as "0"

in Register R253 (RP).

Figure 18. Register Pointer
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Z86C83/C84/E83
CMOS z8® MCcU

Zilog

FUNCTIONAL DESCRIPTION (Continued)

Interrupts. The Z8 has six different interrupts from six dif-
ferent sources. These interrupts are maskable, prioritized
(Figure 20) and the six sources are divided as follows: four
sources are claimed by Port 3 lines P33-P30, and two in
counter/timers (Table 11). The Interrupt Mask Register
globally or individually enables or disables the six interrupt
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. An interrupt ma-
chine cycle is activated when an interrupt request is
granted. This action disables all subsequent interrupts,
saves the Program Counter and Status Flags, and then
branches to the program memory vector location reserved
for that interrupt.

IRQO IRQ2

IRQ1, 3,4,5 J i

Interrupt
Edge
Select

<«—— |RQ (D6, D7)

Al

IRQ
NRRR I_}
® o6 o o o L J
AEEEEE
IMR
6
Global IPR
Interrupt
Enable lL
(| o |

g

\ector Select

Figure 20. Interrupt Block Diagram

Table 11. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments

IRQO /DAVO, IRQO 0,1 External (P32), Rise Fall Edge Triggered
IRQ1, IRQ1 2,3 External (P33), Fall Edge Triggered

IRQ2 /IDAV2, IRQ2, T, 4,5 External (P31), Rise Fall Edge Triggered

IRQ3 IRQ3 6,7 By User Software

IRQ4 TO 8,9 Internal

IRQ5 T1 10, 11 Internal
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Zilog

Z86C83/C84/E83
CMOS z8® McU

All Z8 interrupts are vectored through locations in the pro-
gram memory. 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 requests need service.

An interrupt resulting from AN1 is mapped into IRQ2, and
an interrupt from AN2 is mapped into IRQO. Interrupts
IRQ2 and IRQO may be rising, falling, or both edge trig-
gered, and are programmable by the user. The software
may poll to identify the state of the pin.

Programming bits for the Interrupt Edge Select is located
in the IRQ Register (R250), bits D7 and D6. The configu-
ration is shown in Table 12.

Table 12. IRQ Register
IRQ Interrupt Edge
D7 D6 P31 P32
0 0 F F
0 1 F R
1 0 R F
1 1 R/F R/F
Notes:
F = Falling Edge
R = Rising Edge
XTAL1
C1 C1
L I ’x
VSS** "= D VSS =
VSS** = VSS* * :_L:
Ceramic Resonator or LC
Crystal
C1,C2=22pFTYP *
f=8 MHz

* Preliminary value including pin parasitics
** Device ground pin

30
ALL XTAL2 rl_ XTAL2 —| XTAL2
c2 T C2

Clock. The Z8 on-chip oscillator has a high-gain, parallel-
resonant amplifier for connection to a crystal, LC, ceramic
resonator, or any suitable external clock source (XTALL =
Input, XTAL2 = Output). The crystal should be AT cut, 16
MHz max., with a series resistance (RS) of less than or
equal to 100 Ohms when clocking from 1 MHz to 16 MHz.

The crystal should be connected across XTAL1l and
XTAL2 using the vendor's recommended capacitor values
from each pin directly to the device Ground pin to reduce
Ground noise injection into the oscillator (Figure 21).

Note: For better noise immunity, the capacitors should be
tied directly to the device Ground pin (Vgg).

XTAL1

—D,— XTAL1

External Clock

Figure 21. Oscillator Configuration

DS97DZ80700
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Zilog

Z86C83/C84/E83
CMOS z8® McU

Stop-Mode Recovery Source (D2, D3, and D4). These
three bits of the SMR register specify the wake-up source
of the STOP recovery (Figure 37 and Table 13). When the
Stop-Mode Recovery Sources are selected in this register
then SMR2 register bits DO,D1 must be set to zero. P33-
P31 and Port 2 cannot wake up from STOP Mode if the in-
put lines are configured as analog inputs to the Analog
comparator or Analog-to-Digital Converter.

Note: If the Port 2 pin is configured as an output, this
output level will be read by the SMR circuitry.

Table 13. Stop-Mode Recovery Source

SMR:432 Operation
D4 D3 D2 Description of Action
0 0 0 POR and/or external reset recovery
0 0 1 Reserved
0 1 0 P31 transition (not in Analog Mode)
0 1 1 P32 transition (not in Analog Mode)
1 0 0 P33 transition (not in Analog Mode)
1 0 1 P27 transition
1 1 0 Logical NOR of P20 through P23
1 1 1 Logical NOR of P20 through P27

Stop-Mode Recovery Delay Select (D5). This bit, if High,
enables the Tppor /RESET delay after Stop-Mode Recov-
ery. The default configuration of this bit is "1". A POR or

SMR2 D1 DO
00

YDD

4

P23

WDT reset will override the selection and cause the reset
delay to occur.

Stop-Mode Recovery Edge Select (D6). A "1" in this bit
position indicates that a high level on the output to the ex-
clusive Or-Gate input from the selected recovery source
wakes the Z86C83/C84/E83 from STOP Mode. A "0" indi-
cates low-level recovery. The default is 0 on POR. This bit
is used for either SMR or SMR2.

Cold or Warm Start (D7). This bit is set by the device
upon entering STOP Mode. A 0 in this bit (cold) indicates
that the device resets by POR/WDT reset. A "1" in this bit
(warm) indicates that the device awakens by a Stop-Mode
Recovery source.

Note: A WDT reset out of STOP Mode will also set this bit
toa"1".

Stop-Mode Recovery Register 2 (SMR2). This register
contains additional Stop-Mode Recovery sources. When
the Stop-Mode Recovery sources are selected in this reg-
ister then SMR Register Bits D2, D3, and D4 must be 0.

Table 14. Stop-Mode Recovery Source

SMR:10  Operation

D1 DO Description of Action

0 0 POR and/or external reset recovery
0 1 Logical AND of P20 through P23

1 0 Logical AND of P20 through P27

SMR2 D1 DO SMR2 D1 DO
01 1 0

P20_

P27

SMR D4 D3 D2
SMR D4D3D2 SMR D4 D3 D2 SMR D4 D3 D2

T

P31
P32

SMR D4 D3 D2 SMR D4 D3 D2
11 0 11 1

P20

1) >

P27

To POR
{ -l IRESET
— =
Stop-Mode Recovery Edge
Select (SMR)
L To P33 Data

P33 From Pads

Latch and IRQ1
MUX =

Digital/Analog Mode
Select (P3M)

Figure 37. Stop-Mode Recovery Source
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WDTMR  (F) OF

ID7| D6| D5| D4| D3| D2| D1| DOI

—L WDT TAP

00 256 SCLK
01 512 SCLK
10 1024 SCLK
11 4096 SCLK

WDT During HALT
0 OFF
1 ON*

WDT During STOP
0 OFF
1 ON*

XTAL1/INT RC Select for WDT
0 On-Board RC*
1 XTAL

Reserved (Must be 0)

* Default setting after RESET
T XTAL=SCLK/TCLK shown

Figure 39. Watch-Dog Timer Mode Register
(Write Only)

WDT Time Select (D1, D0). Selects the WDT time-out pe-
riod. It is configured as shown in Table 15.

Table 15. WDT Time Select (Min. @ 5.0V)

Time-Out of Time-Out of
D1 DO Internal RC OSC SCLK Clock
0 0 6.25 ms min 256 SCLK
0 1 12.5 ms min 512 SCLK
1 0 25 ms min 1024 SCLK
1 1 100 ms min 4096 SCLK

Note: The minimum time shown is for V.. @ 5.0V.

WDT During HALT (D2). This bit determines whether or
not the WDT is active during HALT Mode. A "1" indicates
active during HALT. The default is "1".

Note: If WDT is permanently selected (always ON mode),
the WDT will continue to run even if set not to run in STOP
or HALT Mode.

WDT During STOP (D3). This bit determines whether or
not the WDT is active during STOP Mode. Since XTAL
clock is stopped during STOP Mode, unless as specified
below, the on-board RC has to be selected as the clock
source to the POR counter. A "1" indicates active during
STOP. The default is "1". If bits D3 and D4 are both set to
"1", the WDT only, is driven by the external clock during
STOP Mode.

Notes:

1. If WDT is permanently selected (always ON mode)
using internal on-board RC oscillator, the WDT wiill
continue to run even if set not to run in STOP or HALT
Mode.

2. WDT instructions affect the Z (Zero), S (Sign), and V
(Overflow) flags.

On-Board, Power-On-Reset RC or External XTAL1
Oscillator Select (D4). This bit determines which oscilla-
tor source is used to clock the internal POR and WDT
counter chain. If the bitis a "1", the internal RC oscillator is
bypassed and the POR and WDT clock source is driven
from the external pin, XTAL1. The default configuration of
this bit is 0, which selects the RC oscillator. If the XTAL1
pin is selected as the oscillator source for the WDT, during
STOP Mode, the oscillator will be stopped and the WDT
will not run. This is true even if the WDT is selected to run
during STOP Mode.

Vcc Voltage Comparator. An on-board Voltage Compar-
ator checks that V¢ is at the required level to ensure cor-
rect operation of the device. RESET is globally driven if
Vcc is below the specified voltage (typically 2.6V).

ROM Protect. ROM Protect is mask or OTP bit-program-
mable. It is selected by the customer at the time the ROM
code is submitted.

ROM Mask Selectable Options

There are two ROM mask options that must be selected at
the time the ROM mask is ordered (ROM code submitted)
for the Z86C83/C84 and three Z86E83 OTP bit options.

Table 16. Selectable Options

Option Selection
Permanent WDT Yes/No
ROM Protect Yes/No
EPROM/TEST Mode Disable* Yes/No

Note:

*For Z86E83 only

EPROM/TEST Mode Disable - On the Z86E83, the user can per-
manently disable entry into EPROM Mode and TEST Mode
by programming this bit.

DS97DZ80700
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R246 P2M

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

P27- P20 1/0O Definition
0 Defines Bit as OUTPUT
1 Defines Bit as INPUT*
*Default Setting After Reset

Figure 58. Port 2 Mode Register (F6,: Write-Only)

R248 PO1M
|D7| D6| D5| D4| D3| D2| D1| D0|

P00-P03 Mode t
00 Output

01 Input

1X Al11-A8

Reserved (Must be 1)

Reserved (Must be 0)

P04-P06 Mode
00 Output
01 Input
1X A15-Al12

Figure 59. Port 0 and 1 Mode Register
(F8,: Write-Only)

R249 IPR

|D7| D6| D5| D4| D3| D2| D1| D0|

T | L |

Interrupt Group Priority
000 Reserved
001 C>A>B
010 A>B>C
011 A>C>B
100 B>C>A
101 C>B>A
110 B>A>C
111 Reserved

IRQ1, IRQ4 Priority (Group C)
0 IRQL >IRQ4
1 IRQ4 > IRQ1

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

IRQ3, IRQ5 Priority (Group A)
0 IRQ5>IRQ3
1 IRQ3>IRQ5

Reserved (Must be 0)

Figure 60. Interrupt Priority Register (F9,: Write-Only)

R250 IRQ
|D7| D6| D5| D4| D3| D2| D1| DO|

l— IRQO = P32 Input

IRQ1 = P33 Input

IRQ2 = P31 Input

IRQ3 = Software Controlled
IRQ4 =T0

IRQ5=T1

Inter Edge

Default Setting After Reset = 00H 00 P31: P32,
01 P31: P321

10 P31+t P32 |
11 P31t11 P32t

Figure 61. Interrupt Request Register
(F,,: Read/Write)

R251 IMR

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

L

1 Enables IRQ5-IRQ0
(DO = IRQO)

1 RAM Protect Enabled

0 RAM Protect Disabled *

1 Enables Interrupts

0 Disable interrupts

* (Default setting after RESET.)

Figure 62. Interrupt Mask Register (F,,: 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 63. Flag Register (F_,: Read/Write)
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Zilog

Z8 CONTROL REGISTERS (Continued)

R253 RP
| D7| D6| D5| D4| D3| D2| Dl| D0|

L

Default Setting After Reset = 00H

Expanded Register File Pointer

Working Register Pointer

Figure 64. Register Pointer (F,,: Read/Write)

R254 GPR
|D7| D6| D5| D4| D3| D2| Dl| D0|

l 0 = Low Level

1 = High Level

Figure 65. General-Purpose Register
(F.,: Read/Write)

R255 SPL

| D7| D6| D5| D4| D3| D2| Dl| D0|

Stack Pointer Lower
Byte (SP7-SP0)

0 = Low Level

1 = High Level

Figure 66. Stack Pointer (F.,: Read/Write)

P2RES Bank C, Register 3
ID7| D6| D5| D4| D3| D2| D1| DOI

|— Port 2 (P27-P20) 10K Pull-up

0 = Disable
1 = Enabled

Figure 67. Port 2 Pull-up Register
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PACKAGE INFORMATION

l!;‘ll-ll—ll'_ll'_ll""ll-il—ll_ll—ll_ll—ll"‘ll"ﬂ
3 SYMBOL] OPT # MILLIMETER INCH
MIN MAX MIN MAX
Al 051 | 1.02 | .020 | .040
3 ( [ — ] A2 318 | 394 | 125 | .155
| R B 0.38 | 0.53 015 .021
c P Y 140 | 1.65 | .055 | .065
S o e e R — 02 114 | 140 | .045 | .055
" 78 LA oA __] c 0.23 | 038 | .009 | .015
0 b o1 | 36.58 | 37.34 | 1.440 | 1.470
02 | 3531 | 35.94 | 1.390 | 1.415
0‘1 £ 15.24 | 15.75 | .600 .620

- 01 13.59 | 14.10 .535 .555

02 | 12.83 | 13.08 | 505 | .515

——T A
e @ 2.54 TYP 100 TYP
.I L L Al eA 15.49 | 16.76 .610 .660
B1

2 Et

OPTION TABLE L 3.05 | 3.81 120 150

- L s .I L ,] 8 OPTION # | PACKAGE P I 1.52 1.91 .060 .075
01 STANDARD 02 152 | 178 | .060 070

CONTROLLING DIMENSIONS : INCH 02 IDF ) o1 152 | 2.29 060 090

02 1.02 1.52 .040 .060

Figure 68. 28-Pin DIP Package Diagram

Figure 69. 28-Pin SOIC Package Diagram
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Zilog

PACKAGE INFORMATION (Continued)

0.81/0.66 =
1032-.026 ES
&8
b 8 2k
D1 ig
. 1 — 0217013 | o
50 : ' L14/0.64
q : il .045/.040
Q : i
=== : '''''''' L ow MILLIMETER INCH
h h SYMBOL
0 i h MIN MAX MIN MAX
g : i A 419 | 457 .165 .180
: Al 2.41 2.92 .095 115
OO0 uanr
IF] 1 o/e | 1232 | 1257 485 495
NOTES. pi/Er | 11.43 | 1158 450 456
1. CONTROLLING DIMENSIONS : INCH D2 981 | 1082 -390 430
2. LEADS ARE COPLANAR WITHIN .004 INCH. @ 1.27 VP 050 TYP

3. DIMENSION : _MM
INCH

Figure 70. 28-Pin PLCC Package Diagram
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