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PRODUCT SPECIFICATION

Z86C72/C92/L72/L92

|IR/LOW-VOLTAGE MICROCONTROLLER

FEATURES
ROM RAM*

Part (KB) (Bytes) /O Voltage Range
286C72 16 748 31 4.5V to 5.5V
Z86C92 0 748 31 4.5V to 5.5V
Z86L72 16 748 31 2.0V to 3.9V
786L92 0 748 31 2.0V to 3.9V

Note: *Generai-Purpose

W Expanded Register File Control Registers
& Low Power Consumption - 40 mW (typical)

m Three Standby Modes:
- STOP
-  HALT
~ Low Voltage

# Automatic External ROM Access Beyond 16K
(ZB6LX2/C72 Version)

® Special Architecture to Automate Both Generation and
Reception of Complex Pulses or Signals:
- One Programmable 8-Bit Counter/Timer with Two
Capture Register

- One Programmable 16-Bit Counter/Timer with
One Capture Register

-~ Programmable Input Glitch Filter for Pulse
Reception

N Five Priority Interrupts
- Three External

- Two Assigned to Counter/Timers
B Low Voltage Detection and Standby Mode
B Programmable Watch-Dog/Power-On Reset Circuits

®m Two Independent Comparators with Programmable
Interrupt Polarity

® On-Chip Oscillator that Accepts a Crystal, Ceramic
Resonator, LC, RC (mask option), or External Clock
Drive

B Mask Selectable 200 KOhms Pull-Ups on Ports 0, 2, 3
- Port 2 Puil-Ups are Bit Selectable
- Pull-Ups Automaticaily Disabled as Outputs

B Maskable Mouse/Trackball Interface on POO Through
P03 is available on the L72 version.

® 32 kHz Oscillator Mask Option.

GENERAL DESCRIPTION

The Z86LX2/CX2 family of IR (Infrared) are ROM/ROM-
less-based members of the Z8® MCU single-chip micro-
controller family with 768 bytes of internal RAM. The differ-
entiating factor between these devices is the availability of
RAM, ROM and package options. The use of external
memory enables these Z8 microcontrollers to be used
where code flexibility is required. Offering the 5V versions
{Z86CXX) and gives optimum performance in both the low
and high voitage ranges. Zilog's CMOS microcontrollers

offer fast execution, efficient use of memory, sophisticated
interrupts, input/output bit manipulation capabilities, auto-
mated pulse generation/reception, and internal key-scan
puli-up resistors. The Z86LX2/CX2 product line offers easy
hardware/software system expansion with cost-effective
and low power consumption.

The Z86LX2/CX2 architecture is based on Zilog's 8-bit mi-
crocontroller core with an Expanded Register File to allow
access to register mapped peripherals, /O circuits, and
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£86CT2/C92/L.72/L92
R/Low-Voitage Microcontrolier

Zilog

GENERAL DESCRIPTION (Continued)

yowerful counterftimer circuitry. The Z86C72/C82/L72/L92
offers a flexible VO scheme, an efficient register and ad-
jress space structure, and a number of ancillary features
hat are useful in many consumer, automotive, computer
veripheral, and battery operated hand-held applications.

Many applications demand powerful I/O capabilities. The
786LX2/CX2 family fulfills this with three package options
n which the L72 version provides 31 pins of dedicated in-
out and output. These lines are grouped into four ports.
Zach port consists of eight lines (Port 3 has seven lines)
and is configurable under software control to provide tim-
ng, status signals, parallel I/O with or without handshake,
and an address/data bus for interfacing external memory.

There are five basic address spaces available to support a
~ide range of configurations: Program Memory, Register

File, Expanded Register File, Extended Data RAM and Ex-
ternal Memory. The register file is composed of 256 bytes
of RAM. It inciudes four I/O port registers, 16 contro! and
status registers and the rest are General-Purpose regis-
ters. The Extended Data RAM adds 512 bytes of usable
general-purpose registers. The Expanded Register Flle
consists of two additional register groups (F and D).

To unburden the program from coping with such real-time
problems as generating complex waveforms or receiving
and demodulating complex waveform/pulses, the
2861 X2/CX2 family offers a new intelligent counterstimer
architecture with 8-bit and 16-bit counterftimers (Figure 1).
Also included are a farge number of user-selectable
modes, and two on-board comparators to process analog
signals with separate reference voltages (Figure 2).
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Figure 1. Counter/Timer Block Diagram
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Z86C72/CO2L72/L92

Zilog IR/Low-Voltage Microcontrolier
P00
PO1 Register File
poe 256 x 8-Bit — P31
PO3 < P32
Porto K*- it N port3 > Pas3
P04 AR Register Bus 7 1> ° > P34
POS <:> Internal P35
P06 Address Bus —> P36
16KIOKx 8 | ] 28 Core
P10 Internal Data Bus <
P11 4
P12
:3 <::> Port 1 <:: Machine ‘4—-- XTAL
Expanded Timing
Sg Expanded Register Bus & > i/as
P17 ef_gillster < Instruction f——# /DS
512 x 8-Bil Contral | W
<¢—— /RESET
P20 €
P21 A—pd
P22 P I
— VDD
§223 it Port 2 C-_- ll i Power }—— vss
— yd
P25 4—
P26 <P Counter/Timer 8 Coumer/‘ﬁmer 16
P27 8-Bit 16-Bit

Figure 2. Functional Block Diagram

Note: All Signals with a preceding front slash, "/*, are ac- Power connections follow conventional descriptions be-
tive Low, for example, B/W (WORD is active Low); /BIW  low:
(BYTE is active Low, only).

Connection Circuit Device
Power Vee Vop
Ground GND Vgg
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ZB6C72/C92/LT72/1.92
IR/L.ow-Volitage Microcontroller

Zilog

PIN DESCRIPTION

P21 d

P22
P23
P24
/DS
R/RL
RIW
P25
P26
P27
PO4

286C72/C92
Z86L72/L92

1 PO3
1 P13
1 P12
3 VSS
s~ 1 VSS
1 P02
1 P11
O P10
2 PO1

w &9 POO

pgouduuogbuguguu

o3 P20

286C72/C92
286L72/L.92
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VDD
VDD O
P16 O
P17 C
XTAL2
XTAL1 | 83,

O /RESET

Figure 3. 40-Pin DIP Pin Assignments

Pref1
P36
P37
P35
/RESET
VSS
I1AS
P34
P33
P32
P31

Figure 4. 44-Pin PLCC Pin Assignments
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.z“og

Z286C72/Co2/L 72192
IR/Low-Voltage Microcontrolier
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Figure 5. 44-Pin QFP Pin Assignments
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COOA { UYL Ll LY
IRL.ow-Volitage Microcontroller

Zilog

PIN DESCRIPTION (Continued)

Table 1. Pin ldentification

40-Pin 44-Pin 44-Pin
DIP # PLCC QFP# Symbol Direction Description
26 40 23 POO Input/Output  Port 0 is Nibble Programmable
27 41 24 PO1 Input/Output  Port O can be configured as A15-A8
30 44 27 P02 Input/Output  external program ROM/DATA Address
M4 5 32 P03 Input/Qutput  Bus.
5 17 44 P04 Input/Output  Port O can be configured as a
6 18 1 P05 Input/Output  mouse/trackball input.
7 19 2 PO6 input/Output
10 22 5 PO7 Input/Output
28 42 25 P10 Input/Output  Port 1 is byte programmable
29 43 26 P11 Input/Output  Port 1 can be configured as multiplexed
32 3 30 P12 Input/Output  A7-A0/D7-DO external program ROM
33 4 31 P13 Input/Output  Address/Data Bus.
8 20 3 P14 Input/Output
9 21 4 P15 Input/Output
12 25 8 P16 Input/Qutput
13 26 9 P17 Input/Output
35 6 33 P20 input/Output  Port 2 pins are individually configurable
36 7 34 P21 Input/Qutput  as input or output.
37 8 35 P22 Input/Output
38 9 36 P23 Input/Output
39 10 37 P24 input/Output
2 14 41 P25 Input/Output
3 15 42 P26 input/Qutput
4 16 43 P27 Input/Output
16 29 12 P31 input IRQ2/Modulator Input
17 30 13 P32 Input IRQO
18 31 14 P33 input IRQ1
19 32 15 P34 Output T8 output
2 36 19 P35 Output T16 output
24 38 21 P36 Output T8/T16 output
23 37 20 P37 Output
20 33 16 /AS Output Address Strobe
40 11 38 /DS Output Data Strobe
1 13 40 R/W QOutput Read/Write
21 35 18 /RESET input Reset
15 28 11 XTALA1 Input Crystal, Oscillator Clock
14 27 10 XTAL2 Output Crystal, Oscillator Clock
1 23,24 6,7 Vop Power Supply '
31 1,2,34 17.28,29 Vss Ground
25 39 22 Pref input Comparator 1 Reference
12 39 R//RL input ROM/ROMless
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Zllog

286C72/C92/L.72/L92
IR/Low-Voltage Microcontrolier

ABSOLUTE MAXIMUM RATINGS
Symbol Description Min Max Units
Vec  Supply Voltage (%) 03 +7.0 v
Tstg Storage Temp. -65°  +180° Cc
Tp  Oper. Ambient T C
Temp.
Notes:

* Voltage on all pins with respect to GND.
1 See Ordering information.

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause permanent damage to the de-
vice. This is a stress rating only; operation of the device at
any condition above those indicated in the operational sec-
tions of these specifications is not implied. Exposure to ab-
solute maximum rating conditions for an extended period
may affect device reliability.

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test
conditions as noted. All voltages are referenced to GND.
Positive current flows into the referenced pin (Figure 6).

From Output
Under Test

1 - 150 pF

Figure 6. Test Load Diagram

CAPACITANCE

Tp = 25°C, Voo = GND = 0V, f = 1.0 MHz, unmeasured pins returned to GND.

Parameter Max
Input capacitance 12 pF
Output capacitance 12 pF
/O capacitance 12 pF
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186C7T2CO2/LT72/1.92

R/Low-Voitage Microcontroller Zilog
JC CHARACTERISTICS (Z286L72/L92 LOW VOLTAGE SPECIFICATIONS)
reliminary
TA = 0°C to +70°C Typ @
Sym Parameter Vee Min Max 25°C  Units Conditions Notes
Max Input Voltage 2.0V 7 Vo |y <@50 pA
3.9v 7 Vo <250 pA
"CH Clock Input 2.0V 0.8Vee Vee +0.3 V' Driven by External
High Voltage Clock Generator
3.9v 0.8 Vg Vee + 0.3 V  Driven by External
Clock Generator
‘oL Clock input 2.0v Vgg—0.3  0.2V¢ V  Driven by External
Low Voltage Clock Generator
3.9V Vgg-0.3 0.2Vee V  Driven by External
Clock Generator
‘H Input High Voltage 2.0V 0.7 Vg Veo + 0.3 0.5Vee v
n input Low Voltage 2.0V Vgg-03  0.2V¢e 0.5V¢e v
3.9V Vgg—~0.3 0.2Vcee 0.5Vec v
oH1  Output High 20V Vge-04 1.7 V  lon=-0.5mA
Voltage 3.9v Voo —0.4 37 V oy =-0.5mA
‘onz  Output High 20V Vge-08 V  logy=-7mA
Voltage (P36, 39V ve-08 Vo loy=-7mA
P37,P00, PO1)
‘oLt Output Low Voltage2.0V 0.4 0.1 V gL =10 mA
3.9v 0.4 0.2 Vo gL =4.0 mA
‘orec  Output Low Voltage2.0V 0.8 0.5 V  lg.=5.0mA
3.9v 0.8 0.3 V. g =7.0mA
oz Output Low 2.0V 0.8 03 V  loL=10mA
Voitage (P36, 3.9V 0.8 0.2 V. g =10mA
P37,P00,P01)
‘AH Reset input 2.0V 0.8 Ve Vee 1.5 Vv
High Voltage 3.9v 0.8V¢e Veo 2.0 Y
’Rl Reset Input 2.0V VSS -0.3 0.2 VCC 0.5 vV
Low Voltage 3.8V Vgg - 0.3 0.2Vee 0.9 v
'orrser Comparator Input 2.0V 25 10 mv
Offset Voltage 3.9v 25 10 mv
L input Leakage 2.0V -1 1 <1 pA  Vin=0y Vee
3.9V -1 1 <1 pA V=0 Ve
€t Output Leakage 2.0V -1 1 <1 uA  Vin=0vVee
S.QV "'1 1 < 1 ]J,A VIN = Ov, VCC
R Reset Input Pull- 2.0V -230 -50 pA  Vin=0Oy
Up Current 3.9V -400 -90 pA  Viy=0Oy
s Supply Current 2.0V 10 4 mA @ 8.0MHz 1.2
3.9V 15 10 mA @ 8.0MHz 1,2
2.0V 250 100 pA @ 32kHz 12,8
3.9v 850 500 pA @ 32kHz
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ZB6CT2/CO2/L.72/L.92

Zilog IR/Low-Voltage Microcontroller
Ty =0°Ct °
A 0 +70°C T VP @
Sym Parameter Vee Min Max 25°C Units Conditions Notes
ooy Standby Current 2.0V 3 1 mA  HALT Mode 1,2
(WOT Off) Vin=0y Vec @
8.0 MHz
3.9V 5 4 mA  HALT Mode 1,2
Vin = Oy Ve
@ 8.0 MHz
2.0v 2 0.8 mA Clock Divide-by- 1.2
16 @ 8.0 MHz
3.9V 4 2.5 mA CIOg( DlVldG—bY' 1,2
16 @ 8.0 MHz
loce Standby Current 2.0V 8 2 pA  STOP Mode 3.5
Vin = Oy Ve
WDT is not
Running
3.9V 10 3 HA  STOP Mode 35
Vin = Oy Vee
WDT is not
Runni
2.0V 500 310 BA  STOP Mode
Vin=Ow Ve
WDT is not
3.9V 800 600 pA g#ggﬂaode
Vin=Ov. Vec
WOT is not
Running
Tror Power-On Reset 2.0v 12 75 18 ms
3.9v 5 20 7 ms
Vpam  Static RAMData  Vram 0.8 0.5 v 6
Retention Voltage ‘
Vv Ve Low Voltage 2.156 1.7 V8 MHz max 4
Protection Ext. CLK Freq.
Nokes: lcet Typ Max Unit Frequency
Crystal/Resonator 3.0 mA 5 mA 8.0 MHz
External Clock Drive 0.3 mA 5 mA 8.0 MHz

1. All outputs uniocaded, inputs at rail.

CL1 = CL2 = 100 pF.

Same as note [4] except inputs at Vgg,

The Vy increases as the temperature decreases.
Oscillator stopped

Oscillator stops when Vg falls below Vyy limit.

. 32 kHz clock driver input

* All Outputs exciuding P00, P01, P36, and P37.

RO

-
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LBV M40 LITAULI2

IR/Low-Voltage Microcontroller

Zilog
DC CHARACTERISTICS (Z86C72/C92 SPECIFICATIONS)
Preliminary
Ta = 0°C to +70°C Typ @
Sym Parameter Vee Min Max 25°C Units  Conditions Notes
Max input 4.5V 7 V. 250 pA
Voltage 5.5V 7 Vo N 250 pA
Vey  Clock input 4.5V 0.9 Vge Vee + 0.3 V. Driven by
High Voltage 5.5V 0.9 Vge Vg +0.3 External Clock
Generator
Ver  Clock Input 4.5V Vgg - 0.3 0.2V V  Driven by
Low Volitage 5.5V Vgg -0.3 0.2Vee External Clack
Generator
Vid Input High 4.5V 0.7 Vee Vee + 0.3 0.8vce \ Driven by
Voltage 5.5V 0.7 Vee Vgg + 0.3 0.5Vcee External Clock
Generator
Vii  Input Low 4.5V Vgg = 0.3 0.5Vce \
Voitage 5.5V Vgg~ 0.3 0.5Vce
VoH:  Output High 4.5V Vee—-0.4 4.4 Vv loH = =0.5 mA
Voltage 5.5V Voo - 0.4 5.4 lon = -0.5 mA
Vornz Output High 4.5V Voe - 0.8 \' loH = ~7 mA
Voitage 5.5V Ve - 0.8 Vo log==7 mA
(P36, P37)
Vo1  Output Low 4.5V 04 0.1 V g =10 mA
Voltage 5.5V 0.4 0.2 \ loL = 4.0 mA
VoL Output Low 4.5V 0.8 0.3 V.  lgL=50mA
Voltage 39V 0.8 0.4 Vv loL=7.0mA
Vo2 Output Low 4.5V 0.8 0.3 V o =10mA
Voltage 5.5V 0.8 0.2
(P00, POT,
P36,P37)
Vau  Reset input 4.5V 0.8Vee Vee 25 \%
High Voltage 5.5V 0.8 Ve Vee 3.0 Vv
Vai Reset Input 4.5V Vgg-0.3 0.2Vge 0.5
Low Voltage 5.5V Vgg - 0.3 0.2 Ve 0.9
Vorrser Comparator 4.5V 25 10 mvV
input 5.5V 25 10 mV
Offset Voitage
e Input Leakage 4.5V -1 1 <1 pA V=0 Vee
5.5V -1 1 <1 WA Vi =0y Voo
lo.  Output Leakage 4.5V -1 1 <1 pA  Viy=0y Ve
5.5V -1 1 <1 HA  Viy =0y Vco
iR Reset Input 4.5V -500 HA
Current 5.5V -800 pA
lcc  Supply Current 4.5V 20 mA @8.0MHz 1.2
5.5V 30 mA @8.0 MHz 1.2
WDT Off 4.5V 1000 pA @ 32kHz 1,2,8
5.5V 1250 pA @ 32kHz 1,2,8
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C Z86CT2/C92/L.72/1.92
Zilog IR/Low-Voltage Microcontroliler

Ta=0°Cto +70°C

Typ@
Sym Parameter Vee Min Max 25°C Units Conditions Notes
leet Standby Current 4.5V 6 2 mA  HALT Mode 1,2
(WDT Off) Vin=0u Ve @
8.0 MHz
5.6V 8 5 MA  HALT Mode 1,2
4.5V 5 1.0 mA Vi =0y Voo 1.2
@ 8.0 MHz
5.5V 7 3.0 mA  Clock Divide-by- 1,2
16 @ 8.0 MHz
Clock Divide-by-
16 @ 8.0 MHz
lco2 Standby Current 4.5V 8 2 pA  STOP Mode 3,5
Vin =0y Vee
WDT is not
Running
5~5¥ 10 3 HA  STOP Mode 3,5
4.5 500 310 A Vi =0y V 3,5
5.5V 800 600 pA = Voo
Running
STOP Mode
Vin=Ov Vee
WDT is Running
Teor Power-On Reset 4.5V 5.0 75 8.0 ms
5.5V 4.0 20 6.0 ms
Vaam Static RAMData  Vram 0.8 0.5 \ 6
Retention Voltage
Viv Voo Low Voltage 2.15 1.7 V 8 MHz max 4
Protection - Ext. CLK Freq.
Notes: lcet Typ Max Unit Frequency
Crystal/Resonator 3.5mA 5 mA 8.0 MHz
External Clock Drive 0.8 mA 5 mA 8.0 MHz

1. All outputs unloaded, inputs at rail.
2. CL1=ClL2=100pF
3. Same as note {4] except inputs at Vg,
4. The V| y increases as the temperature decreases.
5. Oscillator stopped
6. Oscillator stops when Vg falis below v limit.
7. 32 kHz clock driver input
* Alt Outputs exciuding P00, P01, P36, and P37.
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Z286C72/C92/L.72/L82
IR/L.ow-Voltage Microcontroller Zilog

AC CHARACTERISTICS
External /O or Memory Read and Write Timing Diagram
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Figure 7. External VO or Memory Read/Write Timing
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Zilog

Z86C72/C92/L.72/L92
IR/Low-Voltage Microcontroiler

AC CHARACTERISTICS (Z86L72/L92 LOW VOLTAGE SPECIFICATIONS)

Preliminary
External YO or Memory Read and Write Timing Table

Ta = 0°C to +70°C

8.0MHz
No Symbol Parameter Vee Min Max Units Notes
1 TdA(AS) Address Valid to 2.0V 55 ns 2
/AS Rising Delay 3.9V 55 ns
2 TdAS(A) /AS Rising to Address 2.0V 70 ns 2
Float Delay 3.9v 70 ns 2
3 TdAS(DR) /AS Rising to Read 2.0V 400 ns 1,2
Data Required Valid 3.9V 400 ns
4 TwAS /AS Low Width 2.0V 80 ns 2
3.9v 80 ns
5 Td Address Float to 2.0v 0 ns
/DS Falling 3.9V 0 ns
6 TwDSR /DS (Read) Low Width 2.0V 300 ns 1,2
3.9v 300 ns
7  TwDSW /DS (Write) Low Width 2.0V 165 ns 1.2
3.9v 165 ns
8 TdDSR(DR) /DS Falling to Read 2.0V 260 ns 1,2
Data Required Valid 3.8V 260 ns
8 ThDR(DS) Read Data to /DS Rising 2.0V 0 ns 2
Hold Time 3.9v 0 ns
10 TdDS(A) /DS Rising to Address 2.0V 85 ns 2
Active Delay 3.8v 95 ns
11 TdDS(AS) /DS Rising to /AS 2.0V 60 ns 2
Falling Delay 3.9v 70 ns
12 TdR/W(AS) R//W Valid to /AS 2.0V 70 ns 2
Rising Delay 3.9v 70 ns
13 TdDS(R/W) /DS Rising to 2.0V 70 ns 2
R//W Not Valid 3.9V 70 ns
14 TdDW(DSW) Write Data Valid to /DS 2.0V 80 ns 2
Falling (Write) Delay 3.9V 80 ns
15 TdDS{DW) /DS Rising to Write 2.0V 70 ns 2
Data Not Valid Delay 3.9v 80 ns
16 TdA(DR) Address Valid to Read 2.0V 475 ns 1,2
Data Required Valid 3.8v 475 ns
17  TdAS(DS) /AS Rising to 2.0V 100 ns 2
/DS Falling Delay 3.8V 100 ns
18 TdDM(AS) /DM Valid to /AS 2.0V 55 ns 2
Falling Delay 3.9v 55 ns
19 TdDS(DM) /DS Rise to 2.0V 70 ns
/DM Vvalid Delay 3.9v 70 ns
20 ThDS(A) /DS Rise to Address 2.0V 70 ns
Valid Hold Time 3.9V 70
Notes:

1. When using extended memory timing add 2 TpC.

2. Timing numbers given are for minimum TpC.
Standard Test Load
All timing references use 0.9 V¢ for a logic 1 and 0.1 V¢ for a logic 0.

DS97LVO0800
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LN LINe S Ll L YL

IRLow-Voitage Microcontroller

Zilog
AC CHARACTERISTICS (286C72/C92 SPECIFICATIONS)
Preliminary
External /O or Memory Read and Write Timing Table
Ta = 0°C to +70°C
16.0 MHz
No Symbol Parameter Vee Min Max Units Notes
1 TdA(AS) Address Valid to /AS 4.5V 25 ns 2
Rising Delay 5.5V 25 ns
2 TdAS(A) /AS Rising to Address 4.5v 35 ns 2
Float Delay 5.5V 35 ns
3 TdAS(DR) /AS Rising to Read 4.5V 180 ns 1,2
Data Required Valid 5.5V 180 ns
4 TwAS /AS Low Width 4.5V 40 ns 2
5.5V 40 ns
5 Td Address Float to /DS 4.5V 0 ns
Falling 5.5V 0 ns
6 TwDSR /DS (Read) Low Width 4.5V 135 ns 1.2
5.5V 135 ns
7  TwDOSW /DS (Write) Low Width 4.5V 80 ns 1,2
5.5V 80 ns
8 TdDSR(DR) /DS Falling to Read 4.5V 75 ns 1,2
Data Required Valid 5.5V 75 ns
9 ThDR(DS) Read Data to 4.5V 0 ns 2
/DS Rising Hold Time 5.5V 0 ns
10 TdDS(A) /DS Rising 1o Address 4.5V 50 ns 2
Active Delay 5.5V 50 ns
11 TdDS(AS) /DS Rising to /AS 4.5V 35 ns 2
5.6V 35 ns
12 TdR/W(AS) R/W Valid to /AS 4.5V 25 ns 2
Rising Delay 5.5V 25 ns
13 TdDS(R/W) /DS Rising to 4.5V 35 ns 2
R//W Not Valid 5.5V 35 ns
14 TdDW(DSW) Write Data Valid to 4.5V 25 ns 2
/DS Falling (Write) 5.5V 25 ns
Delay
15 TdDS(DW) /DS Rising to Write 4.5V 35 ns 2
Data Not Valid Delay 5.5V 35 ns
16 TdA(DR) Address Valid to Read 4.5V 230 ns 1,2
Data Required Valid 5.5V 230 ns
17 TdAS(DS) /AS Risingto /DS 4.5V 45 ns 2
Faliing Delay 5.8V 45 ns
18 TdM(AS) /DM Valid to /AS 4.5V 30 ns 2
Falling Delay 5.5V 30 ns
19 TdDS(DM) /DS Rise to /DM Valid 4.5V 70 ns
Delay 5.6V 70 ns
20 ThDS(A) /DS Rise to Address 4.5V 70 ns
Valid Hold Time 5.5V 70 ns
{otes:

1. When using extended memory timing add 2 TpC.

2. Timing numbers given are for minimum TpC.

standard Test Load

\ll timing references use 0.9 V¢ for alogic 1 and 0.1 Vg for a logic 0.
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- 286C72/C92/L.72/L92
Zllog IR/Low-Voltage Microcontroller

AC CHARACTERISTICS
Additional Timing Diagram

Clock

IRQ

Clock
Setup
-0

Stop

Recovery
Source

®

Figure 8. Additional Timing
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286C72/CO2/L.72/L.92

R/Low-Voltage Microcontroller Zilog
AC CHARACTERISTICS (Z86L72/L92 LOW VOLTAGE SPECIFICATIONS)
dreliminary
\dditional Timing Table
Ta = 0°C to +70°C
8.0MHz
No Sym Parameter Vee Min Max Units Notes
1 TpC input Clock Period 2.0V 121 DC ns 1
3.9V 121 bC ns 1
2 TrC,TfC Clock Input Rise 2.0V 25 ns 1
and Fall Times 3.9v 25 ns 1
3 TwC input Clock Width 2.0V 37 ns 1
3.8V 37 ns 1
4 TwTinL Timer {nput 2.0V 100 ns 1
Low Width 3.9V 70 ns 1
5 TwTinH Timer input 2.0V 3TpC 1
High Width 3.9v 3TpC 1
6 TpTin Timer input 2.0V 8TpC 1
Period 3.9v 8TpC 1
7 TrTin, TfTin  Timer input Rise 2.0v 100 ns 1
and Fall Timers 3.9v 100 ns 1
8A TwiL Interrupt Request 2.0V 100 ns 1.2
Low Time 3.9v 70 ns 1,2
88 TwiL Interrupt Request 2.0V 5TpC 1.3
Low Time 3.9v 5TpC 1,3
9 TwiH Interrupt Request 2.0V 5TpC 1,2
input High Time 3.9V 5TpC 1,2
10 Twsm Stop-Mode Recovery 2.0V 12 ns 7
Width Spec 3.9V 12 ns 7
2.0V 5TpC ns 6
3.9v 5TpC ns 6
11 Tost Oscillator 2.0V 5TpC 4
Start-Up Time 3.9V 5TpC 4
12 Twdt Watch-Dog Timer 2.0V 12 75 ms
Delay Time (6 ms) 3.9V 5 20 ms
(10 ms) 2.0V 25 160 ms
3.9V 10 40 ms
(20 ms) 2.0V 50 300 ms
39v 20 80 ms
{80 ms) 2.0V 225 1200 ms
3.9V 80 320 ms
{otes:

1. Timing Reference uses 0.9 V¢ for alogic 1 and 0.1 V¢ for a iogic C.

2. Interrupt request through Port 3 (P33-P31).
3. Interrupt request through Port 3 (P30).
4. SMRbLitD5=0
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Z86C72/C92/L72/L.92

Zilog IR/Low-Voitage Microcontroller
AC CHARACTERISTICS(Z86C72/C92 SPECIFICATIONS)
Preliminary
Additional Timing Table
Ta = 0°C to +70°C
16.0 MHz
No Symbol Parameter Vee Min Max Units  Notes
1 TpC Input Clock Period 4.5V 63 DC ns 1
5.5V 63 DC ns 1
2 TG, TIC Clock input Rise and 4.5V 15 ns 1
Fall Times 5.5V 186 ns 1
3 TwC input Clock Width 4.5v 31 ns 1
5.6V 31 ns 1
4 TwTinL Timer Input Low 4.5V 100 ns 1
Width 5.5V 70 ns 1
5 TwTinH Timer Input High 4.5V 5TpC 1
Width 5.5V 5TpC 1
6  TpTin Timer input Period 4.5V 8TpC 1
5.5V 8TpC 1
7 TrTin, TfTin ~ Timer Input Rise 4.5V 100 ns 1
5.5V 100 ns 1
8A  TwiL Interrupt Request 4.5V 100 ns 1,2
Low Time 5.5V 70 ns 1,2
8B  TwiL Int. Request Low 4.5V 5TpC 1,3
Time 5.5V 5TpC 1,3
9 TwiH Interrupt Request 4.5v 5TpC 1,2
input High Time 5.5V 5TpC 1,2
10 Twsm Stop-Mode 4.5V 12 ns 8
Recovery Width 5.5V 12 ns 8
Spec 4.5V 5TpC 7
5TpC 7
11 Tost Oscillator Start-up 4.5V 5TpC 4
Time 5.5V 5TpC 4
12 Twadt Watch-Dog Timer 4.5V 2.0 ms D0=0, 5
Delay Time 5.5V 2.0 ms D1=0,5
{2.0 ms)
40ms 4.5V 4.0 ms D0=1,56
5.5V 4.0 ms D1=0, 8
8.0ms 4.5V 8.0 ms DO=1,5
5.5V 8.0 ms D1=0, 8
32ms 4.5V 32 ms DO=1, 5
5.5V 32 ms D1=0, 8
Notes:
1. Timing Reference uses 0.9 V¢ for a logic 1 and 0.1 Vg for a logic 0.
2. Interrupt request through Port 3 (P33-P31).
3. Interrupt request through Port 3 (P30).
4. SMRbitD5=0
5. Reg. WDTMR bit DO=1
6. Reg. SMRbitD5=0
7. Reg. SMR bit D5 =1
8. Reg. WDTMR bit D1-0
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Z86CT2ICO2/LT2/L92
IR/Low-Voltage Microcontrolier Zilog

AC CHARACTERISTICS
Handshake Timing Dlagrams

Data In Data in Valid llll Next Data in valid
@ )
{t .
2Ca | / )
JOAV Delayed DAV /
(lnwt) t S GRS G I S SR e i S G S AN S -—J
r—()—>
ROY \ Delayed RDY ,"f
)
Figure 9. Port /O with Input Handshake Timing
{(
) /3 ]
Data Out Data Out Valid M Next Data Out Valid
"
{(
A
DAV Delayed DAV
(Output)
{t
RDY / Delayed ”RD( 7 F
(Input) ( vy

v

Figure 10. Port /O with Output Handshake Timing
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Zilog

Z86C72/C92/1.72/L92
IR/L.ow-Voltage Microcontroller

AC CHARACTERISTICS (Z86L.72/L.92 LOW VOLTAGE SPECIFICATIONS)

Preliminary
Handshake Timing Table
Ta = 0°C to +70°C Data
No Sym Parameter Vee Min Max Direction
1 TsDI{DAV) Data in Setup Time 2.0v 0 iN
3.9v 0 IN
2  ThDI(DAV) Data in Hold Time 2.0v 0 IN
3.9v Q IN
3  TwDAV Data Available Width 2.0V 155 IN
3.9v 110 IN
4  TdDAVI(RDY) DAV Falling to RDY 2.0V 160 IN
Falling Delay 3.9v 115 IN
5  TdDAVId(RDY) DAV Rising to RDY 20V 120 IN
Falling Delay 3.9v 80 IN
6  TdRDYO(DAV) RDY Rising to DAV 2.0V 0 IN
Falling Delay 3.9v 0 IN
7 TdDO(DAV) Data Out to DAV 2.0v 63 ouT
‘ Falling Delay 3.9v 63 ouT
8  TdDAVO(RDY) DAV Faliing to RDY 2.0V 0 ouTt
Falling Delay 3.8v 0 ouT
9  TdRDYO(DAV) ROY Falling to DAV 2.0V 160 ouT
Rising Delay 3.9v 116 ouT
10 TwRDY RDY Width 2.0v 110 out
3.9v 80 ouTt
11 TdRDYOd(DAV) RDY Rising to DAV 2.0v 110 ouTt
Failing Delay 3.9v 80 out

DS97LVO0900
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- Z86CT2/ICO2/L72/L.92

IR/Low-Voitage Microcontroller Zllog
AC CHARACTERISTICS(Z86C72/C92 SPECIFICATIONS)
Preliminary
Handshake Timing Table
Ta = 0°C to +70°C
16.0 MHz
No Symbol Parameter Vee Min Max Data Direction
1 TSD(DAV) Data in Setup Time 4.5V 0 iN
5.5V 0 IN
2 ThD(DAV) Data in Hold Time 4.5V 160 IN
5.5V 115 IN
3  TwDAV Data Available Width 4.5V 155 IN
5.5V 110 IN
4  TdDAVI(RDY) DAV Falling to RDY 4.5V 160 IN
Falling Delay 5.5V 115 IN
5 TdDAVId{(RDY) DAV Rising to RDY 4.5V 120 IN
Falling Delay 5.5V 80 IN
6 TdRDY)(DAV) RDY Rising to DAV 4.5V 0 IN
Falling Delay 5.5V 0 IN
7  TdDO(DAV) Data Out to DAV 4.5V 31 ouT
Falling Delay 5.5V 31 ouT
8 TdDAVO(RDY) DAV Falling to RDY 4.5V 0 ouT
Falling Delay 5.5V 0 ouT
9 TdRDYO(DAV)  RDY Falling to DAV 4.5V 160 ouT
5.5V 115 ouT
10 TwRDY RDY Width 4.5V 110 ouT
5.5V 80 ouT
11 TdRDYOd(DAV) RDY Rising to DAV 4.5V 110 ouT
Falling Dealy 5.5V 80 ouT
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Zilog

Customer Procurement Specification

DS97LVO0800

Pre-Characterization Product:

The product represented by this CPS is newly introduced
and Zilog has not completed the full characterization of the
product. The CPS states what Zilog knows about this
product at this time, but additional features or non-
conformance with some aspects of the CPS may be found,

egither by Zilog or its customers in the course of further
application and characterization work. In addition, Zilog
cautions that delivery may be uncertain at times, due to
start-up yield issues.

© 1997 by Zilog, Inc. All rights reserved. No part of this
document may be copied or reproduced in any form or by
any means without the prior written consent of Zilog, Inc.
The information in this document is subject to change
without notice. Devices sold by Zilog, Inc. are covered by
warranty and patent indemnification provisions appearing
in Zilog, Inc. Terms and Conditions of Sale oniy. Zilog, inc.
makes no warranty, express, statutory, implied or by
description, regarding the information set forth herein or
regarding the freedom of the described devices from
intellectual property infringement. Zilog, Inc. makes no
warranty of merchantability or fitness for any purpose.
Zilog, Inc. shall not be responsible for any errors that may
appear in this document. Zilog, Inc. makes no commitment
10 update or keep current the information contained in this
document.

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

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

FAX 408 370-8056

internet: http://www.zilog.com




