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Z86E30/E31/E40SL1873

PROGRAMMABLE
CONSUMERCONTROLLERPROCESSOR

FEATURES

Part ROM RAM* 1/0 Voltage Speed m  Fast Instruction Pointer: 0.as

Number (KB) (Bytes) Lines Range (Mhz)

Z86E30 4 237 24 45V to 5.5V 16 m  Two Standby Modes: STOP and HALT
Z86E31 2 124 24 45V to 55V 16

Z86E40 4 236 32 4.5V to 5.5V 16 m  24/32 Input/Output Lines

*General-Purpose

m Digital Inputs CMOS Levels, Schmitt-Triggered
m 8-Bit CMOS, One-Time Programmable (OTP)

Microcontroller m Three Expanded Register File (ERF) Control Registers

m  28-Pin DIP/SOIC OTP, 28-Pin DIP Window, 40-Pin DIP g Two Programmab]e 8-Bit Counter/Timers Each
OTP/Window, 44-Pin PLCC/QFP OTP, and 44-Pin PLCC with a 6-Bit Programmab|e Prescaler
Window Packages

m  Six Vectored, Priority Interrupts from

m  Software Programmable Low EMI Mode Six Different Sources
m  Software Enabled Watch-Dog Timer (WDT) m  Auto Latches
m  Pull-Up Active/Open-Drain Programmable on m  Auto Power-On Reset (POR)

Port 0, Port 1 and Port 2

m  Two Comparators
m  Programmable RC Oscillator, EPROM Protect,
and RAM Protect m  On-Chip Oscillator that Accepts a Crystal, Ceramic

Resonator, LC, RC, or External Clock Drive
m  Low-Power Consumption: 60 mw

GENERAL DESCRIPTION

The Z86E30/E31/E40 One-Time Programmable (OTPJ¥our ports, eight lines per port, and are configurable under
Consumer Controller Processors are members of Zilog'software control to provide timing, status signals, and
Z8® single-chip microcontroller family featuring enhancedparallel I/O with or without handshake, and address/data
wake-up circuitry, programmable Watch-Dog Timers, Lowbus for interfacing external memory.
Noise EMI options, and easy hardware/software system
expansion capability. Notes:

All Signals with a preceding front slash, "/", are active Low, e.g.,
Four basic address spaces with three Expanded Regis®fW (WORD is active Low); /B/W (BYTE is active Low, only).
Files (ERF) support a wide range of memory configura- . _ o
tions. Through the ERF, the deisgner has access to thrg’gwer connections follow conventional descriptions below:
additional control registers that allow easy access to Connection Circuit Device
register mapped peripheral and 1/O circuits.

Power \Y/ \Y/

cC DD
For applications demanding powerful I/O capabilities, the Ground GND Vss
Z86E30/E31 have 24 pins, and the Z86E40 has 32 pins of

dedicated input and output. These lines are grouped into

DS96DZ82600(4/96) 1



Z86E30/E31/E40 SL1873 PROGRAMMABLE

@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR
GENERAL DESCRIPTION (Continued)
(E40 Only)
1
[ I
Output  Input VCC GND XTAL /AS /DS R//W /RESET
Port 3 N > Machine Timing
N &
lL | Instruction Control
Counter/ |11 RESET
Timers (2) N— ALU WDT, POR
FLAGS ﬁT
Interrupt | A—
Control [N\ oTP
Register ﬁ T
Two Analog || Pointer
Comparators [N— Program
Register File Counter
T i

I 10 ]

Port 2 porto K N port

i A

Address or I/O
(Nibble Programmable)

Address/Data or 1/0O
(Byte Programmable)

(E40 Only)

(Bit Programmable)

Figure 1. Z86E30/E31/E40 Functional Block Diagram
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. Z86E30/E31/E40 SL1873 PROGRAMMABLE
@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR

PIN IDENTIFICATION

D7-0
AD 11-0
L N
Z8 MCU EE—
AD 11-0
MSN Address
Port 3 MUX
D7-0
4K A N] Data
AD 11- 0 N EPROM  N—] MUX
V]
128 Bytes D7-0 z8
TEST ROM "—N port2
z8 ‘ N—1
Port 0 ROM PROT
+——»] RAMPROT
RC Osc
‘ A
PGM + Test
Mode Logic
VPP
P33
IOE
EPM /PGM P31
P32 P30
ICE
XT1

Figure 2. Z86E30/E31/E40 EPROM Programming Block Diagram
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PRELIMINARY

Z86E30/E31/E40 SL1873 PROGRAMMABLE
CONSUMER CONTROLLER PROCESSOR

PIN IDENTIFICATION (Continued)

RIW
P25
P26
P27
P04
P05
P06
P14
P15
P07

vce
P16
P17

XTAL2
XTAL1

P31
P32
P33
P34
IAS

I O I O

1 N 40 []
2 39 | ]
3 38 | ]
4 37 |
5 36 | ]
6 35 ||
7 34 ]
8 33 ]
9 32 ]
10 ZSSE“O 31 []
1 30 [ ]
12 29 ]
13 28 | |
14 27 ]
15 26 | ]
16 25 ]
17 24 ]
18 23 ]
19 22 []
20 21 []

/DS
P24
P23
P22
P21
P20
P03

P13
P12

GND
P02
P11
P10
PO1
P00

P30
P36
P37
P35
/RESET

Figure 3. 40-Pin DIP Pin Configuration*
(Standard Mode)

Table 1. 40-Pin DIP Pin Identification*

Standard Mode

Pin#  Symbol Function Direction
1 RIW Read/Write Output
2-4 P25-P27 Port 2, Pins 5,6,7 In/Output
5-7 P04-P06 Port 0, Pins 4,5,6 In/Output
8-9 P14-P15 Port 1, Pins 4,5 In/Output
10 P07 Port 0, Pin 7 In/Output
11 Ve Power Supply
12-13 P16-P17 Port 1, Pins 6,7 In/Output
14 XTAL2 Crystal Oscillator Output
15 XTAL1 Crystal Oscillator Input
16-18 P31-P33 Port 3, Pins 1,2,3 Input
19 P34 Port 3, Pin 4 Output
20 IAS Address Strobe Output
21 /RESET Reset Input
22 P35 Port 3, Pin 5 Output
23 P37 Port 3, Pin 7 Output
24 P36 Port 3, Pin 6 Output
25 P30 Port 3, Pin O Input
26-27 P00-P0O1 Port O, Pins 0,1 In/Output
28-29 P10-P11 Port 1, Pins 0,1 In/Output
30 P02 Port 0, Pin 2 In/Output
31 GND Ground
32-33 P12-P13 Port 1, Pins 2,3 In/Output
34 PO3 Port 0, Pin 3 In/Output
35-39 P20-P24 Port 2, Pins 0,1,2,3,4 In/Output
40 /DS Data Strobe Output

Note:
* Pin Configuration and Identification identical on DIP
and Cerdip Window Lid style packages.

DS96DZ82600
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Z86E30/E31/E40 SL1873 PROGRAMMABLE

PRELIMINARY CONSUMER CONTROLLER PROCESSOR
PIN IDENTIFICATION (Continued)
S83Y22 993288
[a M S WY a W s W'T> W15 N & W« W o M a WY a W
/
6 5 4 3 2 1 44 43 42 41 40
P21 [ 7 39 [] P30
P22 | 38 [] P36
P23 [ 37 ] P37
P24 | 10 36 |] P35
/DS[ n 35 ] IRESET
Z86E40 | Rl
NC[ 12 PLCC 34 R//IRL
RIW I 13 33 [] /AS
P25 [| 14 32 |l P34
P26 [| 15 31 |] P33
P27 [| 16 30 |l P32
Po4 [| 17 29 |l P31
18 19 20 21 22 23 24 25 26 27 28
\ | SN R SN R SEN R SUN R S R S R SE R Sm R S S gy sm— /
N ©O© << WO n~ O © ~ N
o O «H <« O O — « _1 -
A o oo a g 00 gL
E E
x X
Figure 4. 44-Pin PLCC Pin Configuration
(Standard Mode)
Table 2. 44-Pin PLCC Pin Identification
Standard Mode Standard Mode
Pin#  Symbol Function Direction Pin#  Symbol Function Direction
1-2 GND Ground 28 XTAL1 Crystal Oscillator Input
3-4 P12-P13 Port 1, Pins 2,3 In/Output 29-31 P31-P33 Port 3, Pins 1,2,3 Input
5 P03 Port 0, Pin 3 In/Output 32 P34 Port 3, Pin 4 Output
6-10 P20-P24 Port 2, Pins 0,1,2,3,4 In/Output 33 IAS Address Strobe Output
11 /DS Data Strobe Output 34 R/IRL ROM/ROMIless select Input
12 NC No Connection 35 /RESET Reset Input
13 R/IW Read/Write Output 36 P35 Port 3, Pin 5 Output
14-16 P25-P27 Port 2, Pins 5,6,7 In/Output 37 P37 Port 3, Pin 7 Output
17-19 PO0O4-P06 Port 0, Pins 4,5,6 In/Output 38 P36 Port 3, Pin 6 Output
20-21 P14-P05 Port 1, Pins 4,5 In/Output 39 P30 Port 3, Pin O Input
22 P07 Port 0, Pin 7 In/Output 40-41 PO00-PO1 Port O, Pins 0,1 In/Output
23-24 V. Power Supply 42-43 P10-P11 Port 1, Pins 0,1 In/Output
25-26 P16-P17 Port 1, Pins 6,7 In/Output 44 P02 Port 0, Pin 2 In/Output
27 XTAL2 Crystal Oscillator Output
DS96DZ82600 S)
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Z86E30/E31/E40 SL1873 PROGRAMMABLE
CONSUMER CONTROLLER PROCESSOR

PIN IDENTIFICATION (Continued)

[ TT 1P20

[ TT 1pP03
[ TT P13

[ TT 1P10

ﬁ

[ TT 1 Po1
[ TT 1Po0

/ N
33 32 31 30 29 28 27 26 25 24 23
P2LTT ] 34 22 [ TT1 P30
P22 TT ] 35 21 T TT P36
P23 TT ] 36 20 [ TT1 P37
P24 TT 1 37 19 [ T1T P35
NC[_TT ] 39 QFP 17 [ TT JRIRL
RIME_TT | 40 16 [—TT1/as
P2s[TT | 41 15 [ TT P34
P26 [_TT | 42 14 —T1 P33
P27 [TT ] 43 O 13 [—TTps2
POA[TT | 44 12 11 7P322
\ lH ZH % H % % H % % lHO H /
n © < 1~ O 0 © ~ & <
feaaeggaazgg
x X
Figure 5. 44-Pin QFP Pin Configuration
(Standard Mode)
Table 3. 44-Pin QFP Pin Identification
Standard Mode Standard Mode
Pin#  Symbol Function Direction Pin#  Symbol Function Direction
1-2 P05-P06 Port 0, Pins 5,6 In/Output 21 P36 Port 3, Pin 6 Output
3-4 P14-P05 Port 1, Pins 4,5 In/Output 22 P30 Port 3, Pin 0 Input
5 P07 Port 0, Pin 7 In/Output 23-24  P00-P0O1 Port 0, Pin 0,1 In/Output
6-7 Vee Power Supply 25-26 P10-P11 Port 1, Pins 0,1 In/Output
8-9 P16-P17 Port 1, Pins 6,7 In/Output 27 P02 Port 0, Pin 2 In/Output
10 XTAL2 Crystal Oscillator Output 28-29 GND Ground
11 XTAL1 Crystal Oscillator Input 30-31 P12-P13 Port 1, Pins 2,3 In/Output
12-14 P31-P13 Port 3, Pins 1,2,3 Input 32 P03 Port 0, Pin 3 In/Output
15 P34 Port 3, Pin 4 Output 33-37 P20-4 Port 2, Pins 0,1,2,3,4 In/Output
16 IAS Address Strobe Output 38 /DS Data Strobe Output
17 R/IRL ROM/ROMless select Input 39 NC No Connection
18 /RESET Reset Input 40 RIW Read/Write Output
19 P35 Port 3, Pin 5 Output 41-43 P25-P27 Port 2, Pins 5,6,7 In/Output
20 P37 Port 3, Pin 7 Output 44 P04 Port 0, Pin 4 In/Output
6 DS96DZ82600



Z86E30/E31/E40 SL1873 PROGRAMMABLE

@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR
U Table 4. 40-Pin DIP Package Pin Identification*
Ne [] 1 40 [ ] NC
EPROM Mode
ps [] 2 39 | ] D4 Pin#  Symbol Function Direction
D6 [ 3 38 :| D3 1 NC No Connection
p7 [ 4 37[] D2 2-4  D5-D7 Data 5,6,7 In/Output
5-7 A4-A6 Address 4,5,6 Input
A [] 5 36| ] D1 8-9 NC No Connection
10 A7 Address 7 Input
6
AS [ 35 :| Do 11 Ve Power Supply
7
A6 [ 34 :| A3 12-14 NC No Connection
NC [] 8 33[] NC 15 ICE Chip Select Input
16 /IOE Output Enable Input
Ne [ o 32[1] NC 17 EPM EPROM Prog. Mode Input
A7 [110 “485E40 31 [ &ND 18 V., Prog. Voltage Input
DIP 19 A8 Address 8 Input
NC [ 1 30[] A2
20-21 NC No Connection
NC []12 29 [ NC 22 A9 Address 9 Input
NC l: 13 28 :| NC 23 All Address 11 Input
24 Al10 Address 10 Input
NC [] 14 27 ] A1 25  /PGM Prog. Mode Input
26-27 AO0-Al Address 0,1 Input
[CE [ 15 26 :| AD 28-29 NC No Connection
25
/o []16 | /PGM 30 A2 Address 2 Input
epm [ 17 24 ] A10 31  GND Ground
23 :| 32-33 NC No Connection
VPP [] 18 All 34 A3 Address 3 Input
As [ 19 22 [] A9 35-39 DO0-D4 Data 0,1,2,3,4 In/Output
40 NC No Connection
NC [ 20 21 ] NC

Figure 6. 40-Pin DIP Pin Configuration*
(EPROM Mode)

Note:
* Pin Configuration and Description identical on DIP and Cerdin Window
Lid style packages.

DS96DZ82600
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PRELIMINARY

Z86E30/E31/E40 SL1873 PROGRAMMABLE
CONSUMER CONTROLLER PROCESSOR

PIN IDENTIFICATION (Continued)

[apa)

B2 225852 2¢<¢
Rl Rl el =

( 6 5 4 3 2 1 44 43 42 41 40
D1 [] 39
p2 [] 8 ° 38
p3 ] 9 37
D4 [] 10 36
NC [ n 35
NC [] 12 nggéo 34
NC [] 13 33
D5 [ 14 32
D6 [] 15 31
D7 [ 16 30
A4 [ 17 29
(181920 21 22 23 24 25 26 27 28

NN [ I N N [ N [ N [ N N N [ N [y
222 LK §§‘Z) 228

Figure 7. 44-Pin PLCC Pin Configuration

(EPROM Programming Mode)

Table 5. 44-Pin PLCC Pin Identification

/PGM
A10

o)
m

EPROM Programming Mode

EPROM Programming Mode

Pin # Symbol Function Direction Pin # Symbol Function Direction
1-2 GND Ground 29 /OE Output Enable Input
3-4 NC No Connection 30 EPM EPROM Prog. Modelnput
5 A3 Address 3 Input 31 Voo Prog. Voltage Input
6-10 D0-D4 Data 0,1,2,3,4 In/Output 32 A8 Address 8 Input

11-13 NC No Connection 33-35 NC No Connection

14-16 D5-D7 Data 5,6,7 In/Output 36 A9 Address 9 Input

17-19 A4-A6 Address 4,5,6 Input 37 All Address 11 Input

20-21 NC No Connection 38 Al0 Address 10 Input
22 A7 Address 7 Input 39 /PGM Prog. Mode Input

23-24 Ve Power Supply 40-41 AO0,A1 Address 0,1 Input

25-27 NC No Connection 42-43 NC No Connection
28 /ICE Chip Select Input 44 A2 Address 2 Input

8 DS96DZ82600
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Z86E30/E31/E40 SL1873 PROGRAMMABLE

D1 [ TT ]
D2 [TT1 ]
D3 [ TT1 ]
D4 [TT1 ]
NC
NC
NC
Ds [ TT1T
D6 [ TT1 ]
D7 [ITT1T ]
A4 TT1 ]

PRELIMINARY CONSUMER CONTROLLER PROCESSOR
8 2 22 2 ee2e

[ TT ] GND

[ TT 1 GND

34
35
36
37
38
39
40
41
42
43

33 32 31 30 29 28

27 26 25 24 23

Z86E40
QFP

22
21
20
19
18
17
16
15
14
13
12

[ TT 1] /PGM
[ TT 1] A0
[ TT 1Al
[ TT 1 A9
[ TT 1NC
[ TT 1NC
[ TT 1NC
[ TT 1A8
[ TT ] VPP
[ TT 1 EPM
[ T[T 1] /OE

7 8 9 10

[}

[©)]
zZ

HH/
2 6

Figure 8. 44-Pin QFP Pin Configuration
(EPROM Programming Mode)

Table 6. 44-pin QFP Pin Identification

EPROM Programming Mode

EPROM Programming Mode

Pin # Symbol Function Direction Pin # Symbol Function Direction
1-2 A5-A6 Address 5,6 Input 21 Al10 Address 10 Input
3-4 NC No Connection 22 /PGM Prog. Mode Input
5 A7 Address 7 Input 23-24 AO0,A1l Address 0,1 Input
6-7 Ve Power Supply 25-26 NC No Connection
8-10 NC No Connection 27 A2 Address 2 Input
11 /ICE Chip Select Input 28-29 GND Ground
12 /OE Output Enable Input 30-31 NC No Connection
13 EPM EPROM Prog. Modelnput 32 A3 Address 3 Input
14 Voo Prog. Voltage Input 33-37 D0-D4 Data 0,1,2,3,4 In/Output
15 A8 Address 8 Input 38-40 NC No Connection
16-18 NC No Connection 41-43 D5-D7 Data 5,6,7 In/Output
19 A9 Address 9 Input 44 A4 Address 4 Input
20 All Address 11 Input
DS96DZ82600 9
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PRELIMINARY

Z86E30/E31/E40 SL1873 PROGRAMMABLE
CONSUMER CONTROLLER PROCESSOR

PIN DESCRIPTION

Table 1. Z86E30/E31 28-Pin DIP Pin Identification*

Standard Mode P25
Pin # Symbol  Function Direction P26
1-3 P25-P27 Port 2, Pins 5,6, In/Output P27
4-7 P04-P07 Port 0, Pins 4,5,6,7 In/Output P04
8 Vee Power Supply
9 XTAL2  Crystal Oscillator  Output P05
10 XTAL1 Crystal Oscillator Input P06
11-13 P31-P33 Port 3, Pins 1,2,3 Input PO7
14-15 P34-P35 Port 3, Pins 4,5 Output
16 P37 Port 3, Pin 7 Output vece
17 P36 Port 3, Pin 6 Output XTAL2
18 P30 Port 3, Pin 0 Input

XTAL1
19-21 P00-P02 Port 0, Pins 0,1,2 In/Output P31
22 Vsg Ground
23 P03 Port 0, Pin 3 In/Output P32
24-28 P20-P24 Port 2, Pins 0,1,2,3,4n/Output .

Note:

P34

* Pin Identification and Configuration identical on DIP and

Cerdip Window Lid style packages.

O I I r1r]r

1 N 28 | ] P24
2 27 I P23
3 26 [ p22
4 25 [ ] P21
5 24 ] P20
6 23 |1 pPo3
7 z86E30 22 | ] vss
g B 51 [0 eoz
9 20 [ po1
10 19 |1 Poo
1 18 [1 p3o
12 17 [ P36
13 16 |J paz
14 15 [ p3s

Figure 9. Z86E30/31 Standard Mode
28-Pin DIP Pin Configuration*

Table 2. Z86E30/E31 28-Pin DIP Pin Identification*

EPROM Programming Mode D5
Pin # Symbol  Function Direction D6
1-3 D5-D7 Data 5,6,7 In/Output D7
4-7 A4-A7 Address 4,5,6,7 Input
8 Vee Power Supply A4
9 NC No connection A5
10 ICE Chip Select Input A6
11 /OE Output Enable Input
12 EPM EPROM Prog. Modelnput AT
13 Vep Prog. Voltage Input VCC
14-15 A8-A9 Address 8,9 Input
16 A1l Address 11 Input NC
17 A10 Address 10 Input ICE
18 /PGM Prog. Mode Input IOE
19-21  AO0-A2 Address 0,1,2 Input EPM
22 Vsg Ground
23 A3 Address 3 Input VPP
24-28 DO-D4 Data 0,1,2,3,4 In/Output A8

Note:

* Pin Identification and Configuration identical on DIP and
Cerdip Window Lid style packages.

11 N 28 | ] D4
] 2 27 |1 b3
] 3 26 |1 b2
[] 4 25 [ ] D1
[ s 24 |1 po
[] 6 23 |1 a3
[ 7 zseeso 22 [] vss
Os ' [0 a
]9 20 [ A1
] 10 19 |1 Ao
1 u 18 [ /pGM
O 12 17 [ A10
] 13 16 |1 A1l
O 14 15 [ a9

Figure 10. Z86E30/31 EPROM Programming Mode
28-Pin DIP Pin Configuration*

10
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. Z86E30/E31/E40 SL1873 PROGRAMMABLE
@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR

ABSOLUTE MAXIMUM RATINGS

Parameter Min Max Units
Ambient Temperature under Bias -40 +105 C
Storage Temperature —65 +150 C
Voltage on any Pin with Respect tq MNote 1] -0.6 +7 \%
Voltage on V,, Pin with Respect to ¥/ -0.3 +7 \
Voltage on XTAL1 and /RESET Pins with Respect tg [Note 2] -0.6 V1 \%
Total Power Dissipation 770 mw
Maximum Current out of \, 140 mA
Maximum Current into 125 mA
Maximum Current into an Input Pin [Note 3] —-600 +600 HA
Maximum Current into an Open-Drain Pin [Note 4] —-600 +600 HA
Maximum Output Current Sinked by Any I/O Pin 25 mA
Maximum Output Current Sourced by Any I/O Pin 25 mA
Notes:

[1] This applies to all pins except XTAL pins and where otherwise noted.
[2] There is no input protection diode from pin tg VvV

[3] This excludes XTAL pins.

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

Notice:

Stresses greater than those listed under Absolute Maxfotal power dissipation should not exceed 770 mW for the
mum Ratings may cause permanent damage to the dgackage. Power dissipation is calculated as follows:
vice. This is a stress rating only; functional operation of the

device at any condition above those indicated in th@otal Power Dissipation = M x [, —(sumof | )]
operational sections of these specifications is not implied. +sum of [ (V,, — V) X 1.,]
Exposure to absolute maximum rating conditions for an +sum of (V, x 1)

extended period may affect device reliability.

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test From OUtDUtC °
conditions as noted. All voltages are referenced to Ground. Under Test
Positive current flows into the referenced pin (Test Load).

®
—
—>
1|

J

= 150 pF

Figure 11. Test Load Diagram

CAPACITANCE
T, =25C, V.= GND = 0V, f = 1.0 MHz; unmeasured pins returned to GND.

Parameter Min Max

Input capacitance 0 12 pF
Output capacitance 0 12 pF
I/O capacitance 0 12 pF

DS96DZ82600 11



Z86E30/E31/E40 SL1873 PROGRAMMABLE

@ ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR
DC ELECTRICAL CHARACTERISTICS
1,=0°C Typical
V.. to+70°C @
Yyn  Parameter Note[3] Mh MR 25°C Units Conditions Notes
V,,  ClockinputHighVoltage 45V 0.7V, V103 25 Vv Drivenby External Clock Generator
55v 0.7V, V103 25 Vv Drivenby External Clock Generator
V,  ClockinputLowVoltage 45V GNDO3 0.2V . 15 Y Drivenby External Clock Generator
55v GNDO3 0.2V . 15 \% Drivenby External Clock Generator
Vv, InputHighVoltage 45v 0.7V, V103 25 \%
55v 0.7V, V03 25 Y,
V. InputLowVoltage 45v GND03 0.2V 15 Y
55v GND03 0.2V 15 Y
V,,  OutputHighVoltge 45v V04 48 Y, L,,=—0.5mA
LowEMIMode 55v V04 48 Y, L,,=—0.5mA
V4, OutputHighVoltage 45v V04 48 Y, L,=—2.0mA 8
55v V04 48 Y, L,=—2.0mA 8
V,  OutputLowVoltage 45v 04 0.2 Y, 1, =1.0mA
LowEMIMode 55v 04 0.2 Y, 1, =1.0mA
V,, OutputLowVoltage 45v 04 01 Y, L, =+40mA ]
50v 04 01 Y, L, =+4.0mA [8
V,, OutputLowVoltage 45v 12 05 Y, L, =+12mA ]
55v 12 05 Y, L, =+12mA ]
V,,  ResetinputHighVoltage 45V RSAVAR V. 21 Vv [13]
55V 8V, V. 21 % [13]
V,  ResetinputLowVoltage 45V GND-03 0.2V, 17 [13]
55v GND-03 0.2V, 17 [13]
Vgeer Comparator InputOffset 45V 25 10 i
Voltage 55v Ys) 10 7]
Vi InputCommonMode 45V 0 V10V \% [10]
VoltageRange 55V 0 V10V \% [10]
L InputLeakage 45v -1 2 < A V ,=OV,V.
55v -1 2 < A V ,=OV,V.
I, OutputLeakage 45v -1 2 < A V,=OV,\V
55v -1 2 < A V,=OV,\V
I ResetInputCurrent 45V -180 -112 A
55v -180 -112 A
Il SupplyCurrent 45v 25 20 2] @16MHz [4,5]
55v i) 2 ] @16MHz [4,5]
45v 20 15 ] @12MHz [4,5]
55V 20 15 2] @12MHz [45]
12 DS96DZ82600



Z86E30/E31/E40 SL1873 PROGRAMMABLE

@ ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR
DC ELECTRICAL CHARACTERISTICS (Continued)
T,=0°C Typical
U, to+70°C @
Ym Parameter Notel3] Mn Mx 25°C Units Conditions Notes
loct StandbyCurrent 45V 8 37 A HALTModeVINZOV,VCC@16MHz [4.5]
55v 8 37 A HALTModeVINZOV,VCC@16MHz [4.5]
45V 6 32 A HALTModeVINZOV,VCC@12MHz [4.5]
55v 6 32 A HALTModeVINZOV,VCC@12MHz [4.5]
45V 7.0 29 W ClockDivideby 16 @ 16 MHz [4.5]
55v 7.0 29 W ClockDivideby 16 @ 16 MHz [4.5]
45V 5 25 A ClockDivideby 16 @ 12 MHz [4.5]
55v 5 25 A ClockDivideby 16 @ 12 MHz [4.5]
lo StandbyCurrent 45V 10 2 A STOPMode\,=0V, V.. [6,11]
WDTisnotRunning
55v 10 2 A STOP Mode\(l :OV,VCC [6,11]
WDTisnotRunning
45v 800 600 A STOP Mode\(l :OV,VCC [6,11]
WDT isRunning
55V 800 600 1A STOPModeY, =0V, V. [6,11]
WDTisRunning
L, AutoLatch 45v 14 15 47 A OV<V, <V, ]
LowCurrent
55V 14 15 47 1A OV<V, <V, [9
Ly AutoLatch 45v -1 -8 -38 A OV<V, <V ¢
HighCurrent
55V -1 -8 -38 1A OV<V, <V, [9
T PowerOnReset 45V 20 13 4 mS
55v 20 13 4 mS
v, AutoResetVoltage 2.05 295 25 \% [1,7]
Note:
[1] Device does not function down to the Auto Reset voltage.
[2] GND = 0V.
[3] The V.. voltage spec. of 5.5V guarantees 5.6\0.5V.
[4] All outputs unloaded, I/O pins floating, inputs at rail.
[5] CL1=CL2 = 10 pF.
[6] Same as note [4] except inputs af VvV
[7] Max. temperature is 7C.
[8] STD Mode (not Low-EMI Mode).
[9] Auto Latch (mask option) selected.
[10] For analog comparator inputs when analog comparators are
enabled.
[11] Clock must be forced Low, when XTAL1 is clock driven and XTAL2
is floating.
[12] Typicals are at ¥ = 5.0V.
[13] z86C40 only.
DS96DZ82600 13
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@ ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR
DC ELECTRICAL CHARACTERISTICS (Continued)
T.=408°C Typical
U, to185°C @
Yn Parameter Notel3] Mn M 25°C Units Conditions Notes
V,,  ClockinputHighVoltage 45V 07V, V03 25 \Y, Drivenby External Clock Generator
55v 0.7V V03 25 \% Driven by External Clock Generator
V,  ClockinputLowVoltage 45V GNDO3 02V, 15 \% Drivenby External Clock Generator
55V GNDO3 02V, 15 \% Drivenby External Clock Generator
v, InputHighVoltage 45v 0.7V V03 25 \%
55V 07V, V03 25 V
\A InputLow\Voltage 45v GND03 0.2V 15 Y,
55V GND03 0.2V 15 Y,
V,,  OutputHighVoltge 45v V04 48 \Y, L,=—0.5mA
LowEMIMode 55V V04 48 \Y, L,=—0.5mA
Vs, OutputHighVoltage 45v V04 48 \Y, L,=—2.0mA [
55V V04 48 \Y, L,=—2.0mA [
V,  OutputLowVoltage 45v 04 0.2 V [,=1.0mA
LowEMIMode 55v 04 0.2 \Y 1, =1.0mA
V,, OutputLowVoltage 45v 04 01 Vv [, =+40mA ]
50v 04 0.1 \Y [, =+40mA 8]
V,, OutputLowVoltage 45v 12 05 \Y L, =+12mA 8]
55v 12 05 Vv L, =+12mA 8]
V,,  ResetinputHighVoltage 45V 8V . V. 21 \% [13]
55V 8V . V. 21 \Y, [13]
V,  ResetinputLowVoltage 45V GND-03 02V, 17 [13]
55V GND-03 02V, 17 [13]
Voreer Comparator inputOffset 45V 25 10 )
Voltage 55V 25 10 7
Vi  InputCommonMode 45V 0 V15V \ [10]
VoltageRange 55v 0 V15V \% [10]
L InputLeakage 45v -1 2 < 1A V=0V,
55V -1 2 < 1A V=0V,
I OutputLeakage 45v -1 2 < A V,,=OV,V
55v -1 2 < A V,,=OV,V
I ResetInputCurrent 45v -180 -112 1A
55v -180 -112 A
le Supply Current 45v 25 20 7] @16MHz [4,5]
55v 2 20 ] @16MHz [4,5]
45v 20 15 ) @12MHz [4,5]
55V 20 15 ) @12MHz [4,5]
14 DS96DZ82600



Z86E30/E31/E40 SL1873 PROGRAMMABLE

@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR
DC ELECTRICAL CHARACTERISTICS (Continued)
T,=-40°C Typical
U, to105°C @
SYyn Parameter Note[3] Mn MR 25°C Units Conditions Notes
I, StandbyCurrent 45v 8 37 ) HALTModeV, =0V,V. . @16MHz  [4,5]
55V 8 37 ) HALTModeV, =0V,V._@16MHz  [4,5]
45v 6 32 ) HALTModeV, =0V,V._@12MHz  [4,5]
55V 6 32 ) HALTModeV, =0V,V._@12MHz  [4,5]
45V 7.0 29 W ClockDivideby 16 @ 16 MHz [4.5]
55v 7.0 29 W ClockDivideby 16 @ 16 MHz [4.5]
45V 5 25 A ClockDivideby 16 @ 12 MHz [4.5]
55v 5 25 A ClockDivideby 16 @ 12 MHz [4.5]
l, StandbyCurent 45v 10 2 A STOPModeY, =0V, V. [6,11]
WDTisnotRunning
55V 10 2 A STOPModeY, =0V, V. [6,11]
WDTisnotRunning
45v 1000 600 A STOPModeY, =0V, V. [6,11]
WDT isRunning
55V 1000 600 A STOPModeY, =0V, V. [6,11]
WDTisRunning
l,  AutolatchLowCurrent 45V 14 2 47 A OV<V, <V 9
55V 14 20 47 1A OV<V, <V [9]
l,, AutoLatchHighCument 45V -1.0 -10 -3.8 A OV<V, <V 9
55V -1.0 -10 -38 1A OV<V, <V [9]
T PowerOnReset 45V 20 14 4 mS
55v 20 14 4 mS
V, AutoResetVoltage 18 33 25 \% [1,7
Note:
[1] Device does not function down to the Auto Reset voltage.
[2] GND=0V.
[38] The V_ voltage spec. of 5.5V guarantees 5.8\V0.5V.
[4]1  All outputs unloaded, I/O pins floating, inputs at rail.
[5] CL1= CL2 = 100pF.
[6] Same as note [4] except inputs af .V
[71 Max. temperature is 7C.
[8] STD Mode (not Low EMI Mode).
[9] Auto Latch (mask option) selected.
[10] For analog comparator inputs when analog comparators are
enabled.
[11] Clock must be forced Low, when XTALL is clock driven and XTAL2
is floating.
[12] Typicals are at ¥ = 5.0V.
[13] Z86C40 only.
DS96DZ82600 15



N 205

PRELIMINARY

Z86E30/E31/E40 SL1873 PROGRAMMABLE
CONSUMER CONTROLLER PROCESSOR

AC CHARACTERISTICS

External 1/0 or Memory Read and Write Timing Diagram (Z86C40 Only)

R//IW, /DM

Port 0

Port 1
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(Read)

Portl
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(Write)
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Figure 12. External I/O or Memory Read/Write Timing
(Z86C40 Only)
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. Z86E30/E31/E40 SL1873 PROGRAMMABLE
@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR

AC CHARACTERISTICS
External 1/0 or Memory Read and Write Timing Table (Z86C40 Only)
(SCLK/TCLK = XTAL/2)

T.=40°Cto105°C T,=-40°Cto+1085°C
Note[3] 12MHz 16MHz 12MHz 16MHz

N Symbol  Parameter U, Mh MK Mn MR Mn M Mn M Units Noles

1 TdAAS) AddressValidto/ASRiseDelay 45y 3B 25 35 25 ns 2]
b5v 35 25 3H5 25 ns

2 TdAS(A) /ASRisetoAddressFloatDelay 45y 45 35 45 35 ns 2]
55v 45 3H5 45 35 ns

3 TdASDR) /ASRisetoReadDataReqdValid 45v 250 180 250 180 ns [1,2]
55v 250 180 250 180 ns

4 TwWAS JASLowWidth 45/ 55 40 55 40 ns 2
B5v 55 40 55 40 ns

5 TdASDS) AddressFloatto/DSFall 45v 0 0 0 0 ns
55v 0 0 0 0 ns

6 ™MDSR  /DS(Read)LowWidth 45v 200 135 200 135 ns [1,2]
55v 200 135 200 135 ns

7 T™WDBW /DS (Write) LowWidth 45v 110 0 110 80 ns [1.2]
55v 110 0 110 ns

8 TdDSR(R)/DSFalltoRead DataReq'd Valid 45v 150 16 150 7 ns [L12]
55v 150 16 150 7 ns

9 ThDRDS) ReadDatato/DSRiseHold Time 450 0 0 0 0 ns 2
55v 0 0 0 0 ns

10 TdDSA) /DSRisetoAddressActive Delay 45/ 45 50 45 50 ns 2
b5v 5 50 55 50 ns

11 TdDS(AS) /DSRiseto/ASFallDelay 45/ 30 35 30 35 ns 2]
55v 45 35 45 55 ns

12 TARWAS) R/W Validto/AS Rise Delay 45y 45 25 45 25 ns 2]
55v 45 25 45 25 ns

13 TdDS{RMW) /DS Riseto R/ NotValid 45V 45 35 45 35 ns 2]
55v 45 3H 45 3H5 ns

14 TdDW(DSW)Write DataValidto/DS Fall(\Write) Del@sv 55 25 55 25 ns 2]
55v 55 25 55 25 ns

15 TdDSDW) /DSRisetoWrite DataNotValidDelay 45V 45 3H5 45 35 ns 2
b5v 45 3H5 45 35 ns

16 TdADR) AddressValidtoReadDataReq'd Valid45V 310 230 310 230 ns [1,2]
55v 310 230 310 230 ns

17 TdAS(DS) /ASRiseto/DS FallDelay 45y 65 45 65 45 ns 2
B5v 65 45 65 45 ns

18 TdDMAS) /DM Validto/ASFallDelay 45/ 3B 30 35 30 ns 2
B5v 35 30 35 30 ns

19 TdDSOM) /DS RisetoDM Valid Delay 45y 45 35 45 35 ns
B5v 45 35 45 35 ns

20 ThDS(AS) /DSValidtoAddressValidHoldTime 45v 45 b5 45 3H ns
B5v 45 35 45 35 ns

Notes: Standard Test Load

[1] When using extended memory timing add 2 TpC. All timing references use 0.7 Y for a logic 1 and 0.2 . for a logic 0.

[2] Timing numbers given are for minimum TpC. For Standard Mode (not Low-EMI Mode for outputs) with SMR D1 = 0,

[3] The V_. voltage specification of 5.5V guarantees 5.6\0.5V. DO = 0.

DS96DZ82600 17



. Z86E30/E31/E40 SL1873 PROGRAMMABLE
@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR

AC ELECTRICAL CHARACTERISTICS
Additional Timing Diagram

Clock
TIN
IRQN
Clock
Setup
= W >
Stop
Mode
Recovery
Source
I~ Y >

Figure 13. Additional Timing
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. Z86E30/E31/E40 SL1873 PROGRAMMABLE
@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR

AC ELECTRICAL CHARACTERISTICS
Additional Timing Table (Divide-By-One Mode)

1,=0°Cto+70°C T =40°Cto+105°C

U, 4z g |74

N Symbol  Parameter Notel6] Mh MR Mn M= Units Notes

1 TC InputClock Period 45V 250 DC 250 0 ns [1,7,8]
55v 250 DC 250 O ns [1,7,8]

2 TICTiC ClocklnputRise & FallTimes 45V 25 25 ns [1,7,8]
55v 25 25 ns [1,7,8]

3 M™C InputClock Width 45V 100 100 ns [1,7,8]
55v 100 100 ns [1,7,8]

4  TwInL TimerInputLowWidth 45v 100 100 ns [1,7,8]
55v 70 70 ns [1,7,8]

5 TwirH TimerInputHighWidth 45v 5TpC 5TpC [1,7,8]
55v 5TpC 5TpC [1,7,8]

6 Tplin Timer InputPeriod 45v 8TpC 8TpC [1,7,8]
55v 8TpC 8TpC [1,7,8]

7  TrTin, TimerinputRise&FallTimer 45V 100 100 ns [1,7,8]

Tin 55v 100 100 ns [1,7,8]

& ™ML Int. RequestLowTime 457 100 100 ns [1,2,7,8]
55v 70 70 ns [1,2,7,8]

8 ™ Int. RequestLowTime 45v 5TpC 5TpC [1,3,7,8]
55V 5TpC 5TpC [1,3,7,8]

9 TwH Int. RequestinputHighTime 45V 5TpC 5TpC [1,2,7,8]
55V 5TpC 5TpC [1,2,7,8]

10 Twam STOP Mode Recovery Width Spe¢5V 12 12 ns [4.8]
55v 12 12 ns [4.8]

11 Tost Oscillator Startup Time 45v 5TpC 5TpC [4,89]
55v 5TpC 5TpC [4,89]

Notes:

[1] Timing Reference uses 0.7 Vfor a logic 1 and 0.2 V. for a logic 0.

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

[3] Interrupt request via Port 3 (P30).

[4] SMR-D5 = 1, POR STOP Mode Delay is on.

[5] Reg. WDTMR.

[6] The V_. voltage specification of 5.5V guarantees 5.6\0.5V.

[7] SMR D1 = 0.

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

[9] For RC and LC oscillator, and for oscillator driven by clock driver.

DS96DZ82600 19



. Z86E30/E31/E40 SL1873 PROGRAMMABLE
@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR

AC ELECTRICAL CHARACTERISTICS
Handshake Timing Diagrams

((
Data In Data In Valid )(}{ Next Data In Valid
)
@
%j / I s
IDAV Delayed DAV /
(Input) ){}{
RDY \ / Delayed RDY /l
(Output) N )()(

Figure 14. Input Handshake Timing

((
)
Data Out Data Out Valid Next Data Out Valid
((
)
f \
N,
IDAV N\, Delayed DAV
(Output) \,
0 o]
((
© ) s
RDY Delayed RDY V4
(Input) 7 55 /

Figure 15. Output Handshake Timing
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. Z86E30/E31/E40 SL1873 PROGRAMMABLE
@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR

AC ELECTRICAL CHARACTERISTICS
Additional Timing Table

T,=-40°Cto+1085°C
T,=0°Cto+70°C

U, 16MHz 12MHz
No  Symbol Parameter Note[6] Min M= Mn M= Units Notes
1 TpC InputClock Period 45v 62.5 DC 83 DC ns [1,7,8]
55V 62.5 DC 83 DC ns [1,7,8]
2 TCTC ClocklnputRise & FallTimes 45V 15 15 ns [1,7,8]
55V 15 15 ns [1,7,8]
3 ™C InputClock Width 45v 31 26 ns [1,7,8]
55v 31 26 ns [1,7,8]
4  TwInL Timer InputLowWidth 45v 70 70 ns [1,7,8]
55v 70 70 ns [1,7,8]
5 TwirH Timer InputHighWidth 45v 5TpC 5TpC [1,7,8]
55V 5TpC 5TpC [1,7,8]
6 Tpln Timer InputPeriod 45v 8TpC 8TpC [1,7,8]
55V 8TpC 8TpC [1,7,8]
7  TrTin, TimerinputRise&FallTimer 45V 100 100 ns [1,7,8]
TN 55V 100 100 ns [1,7,8]
A T Int. RequestLowTime 45v 70 70 ns [1,2,7,8]
55V 70 70 ns [1,2,7,8]
8 ™ Int. RequestLowTime 45v 5TpC 5TpC [1,3,7,8]
55V 5TpC 5TpC [1,3,7,8]
9 TwH Int. RequestinputHighTime 45V 5TpC 5TpC [1,2,7,8]
55V 5TpC 5TpC [1,2,7,8]
10 Twam STOP Mode Recovery Width Spe¢5V 12 12 ns [4.8]
55v 12 12 ns [4.8]
11 Tost Oscillator Startup Time 45v 5TpC 5TpC [4.8]
55V 5TpC 5TpC [4.8]
12 Twd Watch-DogTimerDelayTime 45V 5 5 ms D0=(b,11]
BeforeRefresh 55v 5 50 ms D1=[5,11]
45v 10 20 ms DO=[p,11]
55V 10 10 ms D1=[3,11]
45v 20 20 ms DO=[3,11]
55V 20 20 ms D1=[5,11]
45v 80 80 ms DO=[5,11]
55V 80 80 ms D1=[p,11]

Notes:

[1] Timing Reference uses 0.7_Vfor a logic 1 and 0.2 V. for a logic 0.

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

[3] Interrupt request via Port 3 (P30).

[4] SMR-D5 = 1, POR STOP Mode Delay is on.

[5] Reg. WDTMR.

[6] The V. voltage spec. of 5.5V guarantees 5.8V0.5V.

[7] SMR D1 =0.

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

[9] For RC and LC oscillator, and for oscillator driven by clock driver.

[10] Standard Mode (not Low EMI output ports).

[11]Using internal RC.

DS96DZ82600 21



Z86E30/E31/E40 SL1873 PROGRAMMABLE

@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR

PRECAUTIONS

(1) When in ROM Protect Mode, and executing out of(4)
External Program Memotyinstructions LDC, LDCI,
LDE, and LDEIlcannotread Internal Program Memory. (5)

When in ROM Protect Mode, and executing out of(6)
Internal Program Memory instructions LDC, LDCI,
LDE, and LDEI can read Internal Program Memory. (7)

(2) Low EMI is 25 percent of standard pull-down output(8)
driver and 25 percent of standard pull-up output
driver.

(3) The Port 3 outputs are reset to High State after ResdB)
except after Stop-Mode Recovery, at which time the
outputs remain in the last state.

Extended timing is operable.

PO/P1/P2/P3 is Low-EMI software programmable.
PO/P1/P2 is software programmable for open-drain.
Expanded register PCON is Write Only.

WDTMR is writable only within the first 64 system
clocks after Reset. Afterward, the WDTMR is write
protected.

Device does not function down to the Mhreshold.

At temperatures less than 25 the V/,, threshold will
rise to a maximum V. of 3.3V.

22
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. Z86E30/E31/E40 SL1873 PROGRAMMABLE
@ZIL‘E PRELIMINARY CONSUMER CONTROLLER PROCESSOR

Low Margin:

Customer is advised that this product does not meettated on the front and back of the acknowledgement,
Zilog’s internal guardbanded test policies for the specifiZilog makes no claim as to quality and reliability under the
cation requested and is supplied on an exception basi€PS. The product remains subject to standard warranty for
Customer is cautioned that delivery may be uncertain anceplacement due to defects in materials and workman-
that, in addition to all other limitations on Zilog liability ship.

Pre-Characterization Product:

The product represented by this CPS is newly introduceeiither by Zilog or its customers in the course of further
and Zilog has not completed the full characterization of thapplication and characterization work. In addition, Zilog
product. The CPS states what Zilog knows about thisautions that delivery may be uncertain at times, due to
product at this time, but additional features or non-constart-up yield issues.

formance with some aspects of the CPS may be found,

© 1995 by Zilog, Inc. All rights reserved. No part of this documentZilog's products are not authorized for use as critical compo-
may be copied or reproduced in any form or by any meangents in life support devices or systems unless a specific written
without the prior written consent of Zilog, Inc. The information in agreement pertaining to such intended use is executed between
this document is subject to change without notice. Devices solthe customer and Zilog prior to use. Life support devices or
by Zilog, Inc. are covered by warranty and patent indemnificatiorsystems are those which are intended for surgical implantation
provisions appearing in Zilog, Inc. Terms and Conditions of Salénto the body, or which sustains life whose failure to perform,
only. Zilog, Inc. makes no warranty, express, statutory, implied owhen properly used in accordance with instructions for use
by description, regarding the information set forth herein orprovided in the labeling, can be reasonably expected to result in
regarding the freedom of the described devices from intellectuaignificant injury to the user.
property infringement. Zilog, Inc. makes no warranty of mer-
chantability or fitness for any purpose. Zilog, Inc. shall not beZilog, Inc. 210 East Hacienda Ave.
responsible for any errors that may appear in this documen€ampbell, CA 95008-6600
Zilog, Inc. makes no commitment to update or keep current thdelephone (408) 370-8000
information contained in this document. FAX 408 370-8056

Internet: http://www.zilog.com
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