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PRELIMINARY PRODUCT SPECIFICATION

®

Z86E33/733/E34
Z86E43/743/E44

CMOS Z8 OTP MICROCONTROLLERS

FEATURES

ROM RAM* o Speed
Device (KB) (Bytes) Lines (MHz)
Z86E33 4 237 24 12
286733 8 237 24 12
Z86E34 16 237 24 12
Z86E43 4 236 32 12
786743 8 236 32 12
Z86E44 16 236 32 12

Note: *Generai-Purpose

® Standard Temperature (Vo = 3.5V 10 5.5V)
® Extended Temperature (Vog = 4.5V t0 5.5V)

B Available Packages:
28-Pin DIP/SOQIC/PLCC OTP (E33/733/E34)
40-Pin DIP OTP (E43/743/E44)
44-Pin PLCC/QFP OTP (E43/743/E44)

m Software Enabled Watch-Dog Timer (WDT)

® Push-Pull/Open-Drain Programmable on
Port 0, Port 1, and Port 2

B 24/32 Input/Output Lines
B Clock-Free WDT Reset

Auto Power-On Reset (POR)

Programmable OTP Options:

RC Oscillator

EPROM Protect

Auto Latch Disable

Permanently Enabled WDT

Crystal Oscillator Feedback Resistor Disable
RAM Protect

Low-Power Consumption: 60 mw

Fast Instruction Pointer: 0.75 us

Two Standby Modes: STOP and HALT

Digital Inputs CMOS Levels, Schmitt-Triggered
Software Programmable Low EMI Mode

Two Programmable 8-Bit Counter/Timers Each
with a 6-8it Programmable Prescaler

W Six Vectored, Priority Interrupts from Six
Different Sources

Two Comparators

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

GENERAL DESCRIPTION

The Z86E33/733/E34/E43/743/E44 8-Bit One-Time Pro-
grammable (OTP) Microcontrollers are members of Zilog's
single-chip Z8% MCU family featuring enhanced wake-up
circuitry, programmable Watch-Dog Timers, Low Noise
EMI options, and easy hardware/software system expan-
ston capability.

Four basic address spaces support a wide range of mem-
ory configurations. The designer has access to three addi-

tional control registers that allow easy access to register
mapped peripheral and /O circuits.

For applications demanding powerful /O capabilities, the
ZB6E33/7T33/E34 have 24 pins, and the Z86E43/T43/E44
have 32 pins of dedicated input and output. These lines are
grouped into four ports, eight lines per port, and are config-
urable under software control to provide timing, status sig-
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Z86E33/733/E34/E43/T43/E44
CMOS 28 OTP Microcontroliers

Zilog

GENERAL DESCRIPTION (Continued)

nals, and parallel /O with or without handshake, and ad-
dress/data bus for interfacing external memory.

Notes: All signals with a preceding front slash, '/", are

Power connections follow conventional descriptions be-
low;

active Low. For example, B/W (WORD is active Low); Connection Clreult Device
/B (BYTE is active Low, only). Power Veo Voo
Ground GND VSS
(E43/743/E44 Only)
1 . 1
Output Input vCC GND XTAL /AS /DS RIW /RESET
N Machine Timing
Port3 4 > e
lL — instruction Control
Counter/ RESET
Ters ) K ALU WDT, POR
cLacs il
Interrupt A
Control [N oTP
Register ﬁ
Two Analog A Pointer
Comparators [N Program
Register File Counter
Port 2 poto K N Porti
1 3 1 1 1 1 3 1 ﬁ @
o Address or 1/O Address/Data or 1/O
(Bit Programmable) (Nibble Programmable) (Byte Programmable)
(E43/743/E44 Only)
Figure 1. Functional Block Dlagram
2 PRELIMINARY DS9728X1500



Z86E3I/TIIEIL/ESI/TA3/EAL
Zilog CMOS-Z8 OTRMicrocontrollers

D7-0

AD 11-0
Z8MCU L/
AD 11-0

Address
MUX
7

D7-0
Data
Address AD 13- 0 erroM  K—— mux
Counter J>
TEST ROM D7-0, 1 z8
—— Pot2
/
oTP
——a1  Options
i
PGM + Test 4
Mode Logic I
CLR CLK V i T
P33
(POOY (PO1)
/OE
EPM {PGM P31
P32 PO2
/CE
XT1

Figure 2. EPROM Programming Block Diagram
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ZB8BE33/733/E34/E43/743/E44

CMOS Z8 OTP Microcontrollers — Zilog
PIN IDENTIFICATION
Table 1. 40-Pin DIP Pin Identification
" Standard Mode
2’;: E ! © ; ';30284 Pin#  Symbol Function Direction
P26 O 1 P23 1 RIW Read/Write Output
P27 o 3 P22 2-4 P25-P27 Port 2, Pins 5.6,7 In/Qutput
ggg 5 ; g; 57  P04-P06  PortO, Pins 4,56  In/Output
P0G O L po3 8-9 P14-P15 Port 1, Pins 4,5 in/Qutput
P14 O - P13 10 PO7 Port 0, Pin 7 in/Output
P15 O 1 P12 11 Voo Power Supply
PO7 O DIP40-Pin P GND 1213  P16-P17  Port 1, Pins 6,7 In/Output
vpccé G g gg’f 14 XTAL2 Crystal Oscillator _ Output
o o = P 15 XTALi ___ Crystal Oscilalor___input
XTAL2 O L PO1 16-18  P31-P33  Port3,Pins 1,23  Input
XTAL1 O 3 POO 19 P34 Port 3, Pin 4 Qutput
P31 g B P30 20 /AS Address Strobe Output
P32 o [ P36 21 /RESET _ Reset Input
P g g 2 P35 Port 3, Pin & Output
/AS of 20 21 b1 /RESET 23 P37 Port 3, Pin7 Output
24 P36 Port 3, Pin6 Output
25 P30 Port 3, Pin 0 Input
Figure 3. 40-Pin DIP Pin Configuration 26-27  P00-PO1 Port 0, Pins 0,1 InfQutput
Standard Mode 2829 P10-P11 Port 1, Pins 0,1 In/Output
30 P02 PortQ, Pin2 In/Qutput
31 GND Ground
32-33 P12-P13 Port 1, Pins 2,3 In/Output
34 P03 Port 0, Pin 3 In/Output
35-39 P20-P24 Port 2, Pins 0,1,2,3,4 InfOutput
40 /DS Data Strobe Output
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ZBBEJ33/73I/EIAE4IIT43/ELS

Zilog CMOS 28 OTP.Microcontrollers
§gorgs8258
goonannonnoooonan
6 1 40
P21 f7 ¢ 39pQ P30
P22 31 P36
P23 B P37
P24 B P35
/0S 5 /RESET
NC 44-Pin PLCC N R/JRL
RIW 3 /AS
P25 O P34
P26 O P33
P27 3 P32
P04 17 29h P31
18 28
SRR
SEIfE888zdz
> X
Figure 4. 44-Pin PLCC Pin Configuration
Standard Mode
Table 2. 44-Pin PLCC Pin ldentification Table 2. 44-Pin PLCC Pin Identification
Pin# Symbol Function Direction Pin# Symbol Function Direction
1-2 GND Ground 28 XTAL1 Crystal Oscillator input
34 P12-P13  Port 1, Pins 2,3 In/Output 20-31 P31-P33  Port3, Pins 1,23 Input
5 PO3 Port0,Pin3 In/Cutput 32 P34 Port 3, Pin4 Output
6-10  P20-P24 Port 2, Pins 0,1,2,3,4 In/Output 33 {AS Address Strobe Output
11 10S Data Strobe Output 34 R/RL ROM/ROMIess select Input
12 NC No Connection 35 /RESET Reset Input
13 RIW Read/Write Output 36 P35 Port3, Pin5 Output
14-16  P25-P27 Port 2, Pins 5,6,7 In/Output 37 P37 Port 3, Pin 7 Output
17-19 P04-P06 Port 0, Pins 4,5,6 In/Output 38 P36 Port 3, Pin 6 Output
20-21  P14-P15 Port 1, Pins 4,5 InfOutput 39 P30 Port 3, Pin 0 Input
22 P07 Port 0, Pin 7 In/Output 40-41  P0O-PO1 Port 0, Pins 0,1 In/Output
23-24 VCC Power Supply 42-43  P10-P11 Port 1, Pins 0,1 In/Output
25-26 P16-P17 Port 1, Pins 6,7 InfOutput 44 P02 Port 0, Pin 2 InfOutput
27 XTAL2 Crystal Oscillator Output
DSg97Z8X1500 PRELIMINARY 5



ZB6EJ3/733/EIA/EA3/T43/E44
CMOS Z8 OTP Microcontrotiers

g Zllog
PIN IDENTIFICATION (Continued)
00 g - —
S§8fT58252588
pooononnnnon
33 23
P21 f 34 2211 P30
P22 -1 P36
P23 [ P37
P24 1 P35
DS M /RESET
NC 44-Pin QFP 1 R//RL
RIW 3 /AS
P25 M P34
P26 =JK]
p27 =3V
P04 c 44 123 P31
1* 11
vooooguooooon
88I28882%d3
a o o a0 S5 o Q. ﬁ:_ E
>
Figure 5. 44-Pin QFP Pin Configuration
Standard Mode
Table 3. 44-Pin QFP Pin Identification Table 3. 44-Pin QFP Pin Identification
Pin# Symbol Function Direction Pin# Symbol Function Direction
1-2 P05-P06  Port 0, Pins 5,6 in/Output 22 P30 Port 3, Pin 0 input
3-4  P14-P15  Port1,Pins 4,5 In/Qutput 23-24 P00-PO1  Port0, Pin 0,1 In/Output
5 PO7 Port 0, Pin 7 In/Output 25-26 P10-P11  Port 1, Pins 0,1 In/Output
6-7 VCC Power Supply 27 P02 PortQ, Pin2 In/Qutput
89 P16-P17 Port 1, Pins 6,7 infOutput 28-26 GND Ground
10 XTAL2  Crystal Oscillator Output 30-31 P12-P13 Port 1, Pins 2,3 In/Output
1 XTAL1 Crystal Oscillator input 32 PO3 Port 0, Pin 3 In/Output
12-14 P31-P33  Port3, Pins 1,2,3 input 33-37 P2024 Port2,Pins0,1,2,3,4  In/Output
15 P34 Port 3, Pin 4 Qutput 38 /DS Data Strobe Output
16 {AS Address Strobe Output 39 NC No Connection
17 R/RL ROM/ROMless select  Input 40 RIW Read/Write Output
18 /fRESET Reset Input 41-43 P25-P27 Port2, Pins5,6,7 In/Output
18 P35 Port 3, Pin 5 Output 44 P04 Port 0, Pin 4 in/Output
20 P37 Port 3, Pin7 Output
21 P36 Port 3, Pin 6 Output
6 PRELIMINARY DS9728X1500



ZBBEJ3/733/E34/E43/T43/E44

Zilog CMOS-Z8 OTR Microcontrollers
Table 4. 40-Pin DIP Package Pin Identification
o/ EPROM Mode
NC o1 40 NC -
D5 C - D4 Pin# Symbol Function Direction
D6 © & D3 1 NC No Connection
07 o P 02 2-4 D5-D7 Data56.7 in/Output
NC O 3 D1 -
5-10 NC No Connection
NC O 5 DO
NG L NG 11 Vee Power Supply
NC O 0 NC 12-14 NC No Connection
NC O 0 NC 15 ICE Chip Select input
NC g 40-PinDIP b C;NGD 16 /OE Output Enable Input
Vgg z ; :Q : M 17 EPM EPROM Prog. Mode _ Input
NC C L NC 18 VPP Prog. Voltage Input
NC O 4 CLK 19-25 NC No Connection
/CE O 3 CLR 26 CLR Clear Input
/0E O 3 NC 27 CLK Clock Input
f/";’*g o - ":g 2829 NC No Connection
NG E D NG 30 /PGM _ Prog. Mode input
NC o 20 21 NC 31 GND Ground
3234 NC No Connection
35-38 DO0O-D4 Data 0,1,2,3,4 In/Output
Figure 6. 40-Pin DIP Pin Configuration 40 NC No Connaction
EPROM Mode

DSa7Z8X1500 PRELIMINARY 7



ZBBEJ3/TIIEIL/E43/T43/E44
CMOS Z8 OTP Microcontrollers

~~~~~ Zllog
PIN IDENTIFICATION (Continued)
oo = < o
8992395582833
poopponononan
6 1 40
D1 7 3sk NC
D2 B NC
D3 1 NC
D4 0 NC
NC 1 NC
NG 44 -Pin PLCC NG
NC [ NC
D5 3 NC
D6 3 VPP
D7 Y EPM
NC 17 29h 10E
18 28
googooooogooQ
22299889924
Figure 7. 44-Pin PL.CC Pin Configuration
EPROM Programming Mode
Table 6. 44-Pin PLCC Pin Configuration Table 5. 44-Pin PLCC Pin Configuration
EPROM Programming Mode EPROM Programming Mode
Pin # Symbol Function Direction Pin# Symbol Function Direction
1-2 GND Ground 29 /OE Output Enable  Input
3-5 NC No Connection 30 EPM EPROM Prog.  Input
6-10 Do-D4  Data0,1,2,3,4 InfOutput Mode
11-13 NC No Connection 31 Vpp Prog. Voltage input
14-16 D5-D7  Data 56,7 In/Output 32-39 NC No Connection
17-22 NC No Connection 40 CLR Clear Input
23-24 vCC Power Supply 41 CLK Clock Input
25-27 NC No Connection 42-43 NC No Connection
28 ICE Chip Select Input 44 /PGM Prog. Mode Input
8 PRELIMINARY DS9728X1500



Zilog

ZBGE33/T33/E34/E43/T43/E44
CMOS5-Z8 OTR Microcontroliers

D1
D2
D3
D4
NC
NC
NC
D5
D6
07
NC

NG
O NC
1 NC

1 GND
3 GND
[ /PGM
1 NC

2 NC

3 CLK
3 CLR

@b po

34

44

44 -Pin QFP

23
223 NC
NC
NC
NC
NC
NC
NC

NC

gugududuouuguuatt

—
——h

NC -
NC

NC o
NC ]
NC o
VCC
VCC o
NC O
NC d

NC
/ICE ﬁ

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

VPP
EPM
IOE

Table 6. 44-Pin QFP Pin Identification

Table 6. 44-Pin QFP PIn Identification

EPROM Programming Mode EPROM Programming Mode
Pin#  Symbol Function Direction Pin#  Symbol Function Direction
1-5 NC No Connection 24 CLK Clock Input
6-7 Vee Power Supply 2526 NC No Connection
8-10 NC No Connection 27 /PGM  Prog. Mode input
1 {CE Chip Select input 28-29 GND Ground
12 10OE Output Enable Input 30-32 NC No Connection
13 EPM EPROM Prog. Input 33-37 DO-D4 Data0,1,23.4 In/Output
Mode 38-40 NC No Connection
14 Vpp Prog. Voltage Input 41-43 D5-D7 Data5,6.7 InfOutput
15-22 NC No Connection 44 NC No Connection
23 CLR Clear input

DS97Z8X1500
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ZB6E33/733/E34/E43/743/E44
CMOS 28 OTP Microcontrollers

— - Zilog
PIN IDENTIFICATION (Continued)
o/

P25 ] 1 281 P24 TN O W e M N

P26 o 5 P23 gy

P27 1 P22 Q”nf}””;e
P04 o by P21 ) . .
PO5 o 5 P20 POS 45 25 p P
P06 O P03 ggg 1 P20
PO7 28-Pin 0 VSS 1 PO3
XTALZ O M POt XT2 N P02
XTAL1 O 4 P00 XT1 4 PO1
P31 o 3 P30 P31 11 19 k1 POO

P32 o 4 P36 12 18

T o oo oon

P33 o 4 P37 ND oo o

P34 of 14 1513 P35 PRS0

Figure 9. Standard Mode
28-Pin DIP/SOIC Pin Configuration

Table 7. 28-Pin DIP/SOIC/PLCC

Pin Identification

Standard Mode
Pin# Symbol Function Direction
1-3 P25-P27 Port2,Pins 5,6, In/Output
4-7 P04-PO7  Port 0, Pins 4,5,6,7 in/Output
8 Voo Power Supply
9 XTALZ Crystal Oscillator  Qutput
10 XTALA1 Crystal Oscillator  input
11-13 P31-P33 Port3,Pins 1,23 Input
14-16 P34-P35 Port3,Pins4,5  Oulput
16 P37 Port3,Pin7 Qutput
17 P36 Port3,Pin6 Qutput
18 P30 Port 3, Pin0 Input
18-21  P0O-PO2  Port0, Pins 0,1,2 In/Output
22 Vsg Ground
23 P03 Port 0, Pin3 In/Output
24-28 P20-P24  Port2, Pins In/Output

0,1,23.4

Figure 10. Standard Mode
28-Pin PLCC Pin Configuration

10
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Zllog

ZBBE33/7TIAEIS/EAI/T4A3/EAS
CMOS'Z& OTR-Microcontroliers

Table 8. 28-Pin EPROM

- "Pin Identification
D5 o 1 28h D4 EPROM Mode
D6 ¢ 0 D3
07 o L D2 Pin# Symbol Function Direction
NC © 4 D1 1-3 D5-D7 Data5,6,7 infOutput
NC o 0 DO 4-7 NC No Connection
NG g = Ngs 8 Vee Power Supply
NC o 28-Pin [V :
Vee C DIP/SOIC L /PGM 9 NC No'connect:on
NG O 5 CLK 10 /ICE Chlp Select fnput
/CE o 3 CLR 11 /OE Output Enable Input
/OE o e NC 12 EPM EPROM Prog. Input
EPM o 3 NC Mode
VPP O [ NC 13 Y Prog. Voltage Input
NG o 14 15| NC PP 9. vollag o
14-18 NC No Connection
19 CLR Clear
Figure 11. EPROM Programming Mode 20 CLK Clock
28-Pin DIP/SOIC Pin Configuration 21 /PGM  Prog. Mode input
22 Vss Ground
23 NC No Connection
24-28 DO0O-D4 Data0,1,2.3.4 In/Output

L ot
3 DO
3 NC
vee 28-Pin PLCC 4 VSS
NC 0 /PGM
/ICE 1 CLK
19 11 CLR
1OE 1112 1 ]
" AR Lt ]
259889
w >

Figure 12. EPROM Programming Mode
28-Pin PLCC Pin Configuration

DS97Z8X1500
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ZB86E33/733/E34/E43/743/E44

CMOS Z8 OTP Microcontroliers . Zilog
ABSOLUTE MAXIMUM RATINGS

Parameter Min Max Units
Ambient Temperature under Bias —40 +105 c
Storage Temperature -85 +150 C
Voltage on any Pin with Respect to Vgg [Note 1] ~0.6 +7 v
Voltage on Vpp Pin with Respect to Vgg -0.3 +7 v
Voltage on XTAL1, P32, P33 and /RESET Pins with Respect to -0.6 Vpp+1 v
Vgg {Note 2]
Total Power Dissipation .21 w
Maximum Allowable Current out of Vgg 220 mA
Maximum Allowable Current into Vpp 180 mA
Maximum Allowable Current into an input Pin [Note 3] -600 +600 pA
Maximum Allowable Current into an Open-Drain Pin [Note 4] -600 +600 17.)
Maximum Allowable Output Current Sunk by Any /O Pin 25 mA
Maximum Allowabie Output Current Sourced by Any /O Pin 25 mA
Maximum Aliowable Output Current Sunk by /RESET Pin 3 mA

Notes:

t. This applies to all pins except XTAL pins and where otherwise noted.

2. There is no input protection diode from pin 16 Vpp.
3. This excludes XTAL pins.
4. Device pin is not at an output Low state.

Stresses greater than those listed under Absolute Maxi-  Total power dissipation should not exceed 1.2 W for the
mum Ratings may cause permanent damage to the de-  package. Power dissipation is calculated as foliows:

vice. This is a stress rating only; functional operation of the

device at any condition above those indicated in the oper- ~ Total Power Dissipation = Vpp x [ Ipp — (sum of loy) ]
ational sections of these specifications is not implied. Ex-  +sumof [ (Vpp ~ Vou) X lop |
posure to absolute maximum rating conditions for an ex-  + sum of (Vg x lg)

tended period may affect device reliability.

STANDARD TEST CONDITIONS

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

From Qutput

Under Test o

B
J
@
o
°
mn

Figure 13. Test Load Diagram

12 PRELIMINARY
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ZBBE33/733/E34/E43/743/E44

Zilog CMOS-Z8 OTP-Microcontroliers
CAPACITANCE
Tp =25°C, Vg = GND = 0V, f = 1.0 MHz; unmeasured pins returned to GND.
Parameter Min Max
input capacitance 0 12 pF
Output capacitance 0 12 pF
1/O capacitance 0 12 pF
DC ELECTRICAL CHARACTERISTICS
Ta=0°Cto +70°C
Vee Typical
Sym Parameter Note [3] Min Max @ 25°C Units Conditions Notes
Veu Clock Input High Voltage 3.5V 0.7Vee Veoc+0.3 1.8 V  Driven by
5.5V 0.7 Vee Vgg+0.3 2.5 V  External Clock
Generator
Ve Clock input Low Voitage 3.5V GND-0.3  0.2Vee 0.9 V  Driven by
5.5V GND-0.3  0.2Vge 1.5 V  External Clock
Generator
Vin Input High Voltage 3.8V 0.7Vee  Vegt0.3 2.5 V
5.5V 0.7 Veg Vgc+0.3 25 Vv
Vi input Low Voltage 3.5V GND-0.3  0.2Vge 1.5 v
5.5V GND-0.3 0.2V 1.5 v
Vou Output High Voitage 3.5V Veo-0.4 33 V  lop=-05mA
Low EMI Mode 5.5V Vg -0.4 4.8 Vv
Vou1 Output High Voitage 3.5V Voc-0.4 3.3 V  lgu=-2.0mA
5.5V Voe-0.4 4.8 V  loy=-20mA
Vou Output Low Voltage a5V 0.4 0.2 V lor=+1.0 mA
Low EMI Mode 5.5V 0.4 0.2 VgL =+1.0 mA
Vo1 Output Low Voltage 3.5V 0.4 0.1 V  loL=+40 mA 8
5.5V 0.4 0.1 A loL = +4.0 mA 8
VouL2 Output Low Voltage 3.5V 1.2 0.5 V lor=+10mA 8
5.5V 1-2 0-5 V 'OL = 4 10 mA 8
VaH Reset Input High 3.5V 8Vee Vee 1.7 \ 13
Voltage 5.5V 8Vgg Vec 21 \ 13
VAL Reset input Low Voitage 3.5V GND-0.3 0.2V¢e 1.3 v 13
5.5V GND-03 0.2V 1.7 V 13
VoLr Reset Output Low 3.5V 0.6 0.3 V g =+1.0mA 13
Voltage 5.5V 0.6 0.2 \ loL = +1.0 MA 13
Vorrser Comparator Input 3.5V 25 10 mV
Offset Voltage 5.5V 25 10 mV
Vicr input Common Mode 3.5v 0 Voo -1.0V \Y 10
Voltage Range 5.5V 0 Veg -1.0V Vv 10
h input Leakage 3.5v ~1 2 0.032 HA  Viy=0V,Vgo
loL Qutput Leakage 3.5V ~1 2 0.032 pA  Viy=0V, Ve
5.5V -1 2 0.032 A V=0V, Vge

DS97Z8X1500 PRELIMINARY
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Z86E33/733/E34/EA3/T43/E44
CMOS Z8 OTP Microcontrollers . Zilog
.

DC ELECTRICAL CHARACTERISTICS (Continued)

Ta= 0°C to +70 °C

Vee Typical
Sym Parameter Note {3] Min Max @ 25°C Units Conditions Notes
ha Reset Input Current 3.5V -20 -130 -85 uA
5.5V -20 -180 -112 uA
lee Supply Current 3.5V 15 5 mA @ 12 MHz 45
5.5V 20 15 mA @ 12 MHz 4.5
‘CC‘! Standby Current 3.5V 4 2 mA VIN =0V, VCC 4,5
Halt Mode 5.5V & 4 mA @ 12 MHz 4,5
3.8V 3 1.5 mA  Clock Divide by 4,5
5.5V 5 3 mA 16 @ 12 MHz 4,5
oty Standby Current 3.5v 10 2 HA V=0V, Vo 6,11
Stop Mode 5.5V 10 3 HA V=0V, Vee 6,11
3.5V 15 7 Ay 6,11,14
IN® OV, VCC A
5.5V 30 10 uA Vi = OV, Vog 6,11,14
laLL Auto Latch 3.5V 0.7 8 2.4 HA OV <Vip<Vego 9
Low Current 5.5V 1.4 15 47 BA OV <Vi<Veg 9
lALH Auto Latch 3.5V -0.6 -5 ~-1.8 HA  OVeVi<Vee g
High Current 5.5V -1 -8 -3.8 BA  OVeViy<Veo 9
Teor Power On Reset 3.5V 3.0 24 7 ms
5.5V 2.0 13 4 ms
Viv Auto Reset Voltage 23 3.0 2.8 v 1,7
Notes:
1. Device does function down to the Auto Reset voitage.
2. GND=0V

3. The Vg voltage specification of 5.5V guarantees 5.0V + 0.5V and
the Vg voltage specification of 3.5V guarantees only 3.5V.

4. All outputs unloaded, /O pins floating, inputs at rail.

5. CLi=Cl2 =22 pF

6. Same as note {4] except inputs at Vo,

7. Max. temperature is 70°C.

8. STD Mode (not Low EMI Mode)

9. Auto Latch {mask option) selected

0. For anaiog 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 Vo = 5.0V and Vg = 3.6V

13. ZB6E43/743/E44 only.

14. WDT running

14 PRELIMINARY DS97Z8X1500



ZBBES3/T33/EB4/E4I/T4I/E4A4

Zllog CMOS Z8-OTP Microcontrollers
Ta=—40 °C to +105 °C
Vee Typical
Sym Parameter Note [3] Min Max @ 25°C Units Conditions Notes
Ven Clock tnput High 4.5V 0.7 Ve Vee+0.3 2.5 V' Driven by External
Voltage 8.8V 0.7 Vee Voe+0.3 2.5 V  Clock Generator
Ve Clock Input Low 4.5V GND-0.3 0.2V¢ee 1.5 V. Driven by External
Voltage 5.5V GND-0.3 0.2Vee 1.5 V  Clock Generator
Vin input High Voltage 4.5V 0.7 Vee Vee+0.3 2.5 v
5.5V 0.7 Veg Vee+0.3 2.5 v
Vi Input Low Voltage 4.5V GND-0.3 0.2Vee 1.5 \Y
5.5V GND-0.3 0.2Vee 1.5 v
VOH OUtpU’t ngh 4.5V VCC_O'4 4.8 Vv ‘OH ==-0.5 mA 8
Voltage Low EMI 5.5V Vee—0.4 4.8 V. lgg=-05mA 8
Mode
VoH1 Output High Voltage 4.5V Vee-0.4 4.8 V. loy=-2.0mA 8
5.5V Veg—0.4 4.8 Vo loy=-2.0mA 8
VoL Output Low Voltage 4.5V 04 0.2 Vg =+1.0 mA
Low EMI Mode 5.5V 0.4 0.2 Vv lo = +1.0 mA
Vo1 Output Low Voltage 4.5V 0.4 0.1 V  lgL=+40 mA 8
5.5V 0.4 0.1 i loL = +4.0 mA 8
Vorz  Output Low Voltage 4.5V 1.2 0.5 V  lgL=+12mA 8
5.5\/ 1.2 0.5 V lOL = <4 12 mA 8
Vau Reset Input High 4.5V 8Veeo Veo 1.7 \ 13
Voltage 5.5V 8Vge Vec 2.1 Vv 13
Voin Reset Output Low 4.5V 0.6 0.3 v lop = +1.0 mA 13
Voltage 5.5V 0.6 0.2 Vg =+1.0mA 13
Vorrser Comparator input 4.5V 25 10 mV
Offset Voltage 5.8V 25 10 my
Vicr Input Common 4.5V 0 Vee-1.5V \Y 10
Mode Voltage 5.5V 0 Vee-1.5V vV 10
Range
he Input Leakage 4.5V -1 2 <1 pA V=0V, Ve
5.5V -1 2 <i A V=0V, Ve
loL Output Leakage 4.5V -1 2 <1 HA V=0V, Ve
5.5V -1 2 <1 BA V=0V, Vo
lim Reset Input Current 4.5V -18 -180 ~112 pA 13
5.5V -18 -180 -112 BA 13
lcc Supply Current 4.5V 20 16 mA @ 12MHz 45
5.5V 20 15 mA @ 12MHz 4,5
lcet Standby Current 4.5V 6 2 mA V=0V, Vgo 4,5
Halt Mode @ 12 MHz
5.5V 6 4 mA V=0V, Ve 45
@ 12 MHz
lcce Standby Current 4.5V 10 2 pA V=0V, Vo 6,11
(Stop Mode) 5.5V 10 3 MA Vi =0V, Voo 6,11
4.5V 40 10 PA v =0V, Voo 6,11,14
5.5V 40 10 BA V= OV, Vo 6,11,14

DS97Z8X1500 PRELIMINARY 15



Z86E33/733/EIH/EAI/TATES4

CMOS Z8 OTP Microcontrollers

- . Zilog
DC ELECTRICAL CHARACTERISTICS (Continued)
Ta=—40°C to +105 °C
Vee Typical
Sym Parameter Note [3] Min Max @ 25°C  Units Conditions Notes
late Auto Latch Low 4.5V 1.4 20 4.7 HA  OV<Viy<Vee 9
Current 5.5V 1.4 20 4.7 HA OV <Vi<Vee 9
faLH Auto Latch High 4.5V -1.0 -10 -3.8 pA  OV<Viy<Vee 9
Current 5.5V -1.0 -10 -3.8 A OV<Viy<Vee 9
Tror  Power On Reset 4.5V 2.0 14 4 ms
5.5V 2.0 14 4 ms
Viv Auto Reset Voltage 2.0 3.3 2.8 v 1
1. Device does function down to the Auto Reset voltage.
2. GND=0V
3. The V¢ voltage specification of 5.5V guarantees 5.0V x 0.5V.
4. All outputs unloaded, /O pins floating, inputs at rail.
5. CLi=Cl2=22pF
6. Same as note [4] except inputs at Vc.
7. Maximum temperature is 70°C
8. 8TD 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 Voo = 5.0V
13. ZBBE43/743/E44 only.
14, WDT is not running.
16 PRELIMINARY DS97Z8X1500
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Zilog CMOSZ8 OT&-Microcontrollers
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Z86E33/73JVEIS/EAIITAI/EA
CMOS Z8 OTP Microcontrollers

-~ Zilog
DC ELECTRICAL CHARACTERISTICS (Continued)
Ta =0°Cto 70°C
12 MHz
Note (3]
No Symbol Parameter Vee Min Max Units Notes
1 TdA(AS) Address Valid to /AS Rise 3.5V 35 ns 2
Delay 5.5V 35 ns 2
2 TdAS(A) /AS Rise to Address Float 3.5V 45 ns 2
Delay 5.5V 45 ns 2
3 TdAS(DR) /AS Rise 10 Read Data 3.5V 250 ns )
Req'd Valid 5.5V 250 ns .
4 TwAS /AS Low Width 3.5V 55 ns 2
5.5V 55 ns 2
5 TdAS({DS) Address Float to /DS Fall 3.5v 0 ns
5.8V 0 ns
6 TwDSR /DS {Read) Low Width 3.5V 200 ns 1,2
5.5V 200 ns 1,2
7  TwDsSwW /DS (Write) Low Width 3.5V 110 ns 1,2
5.5V 110 ns 1.2
8 TdDSR(DR) /DS Fall to Read Data Req'd 3.5V 150 ns 1.2
Valid 5.5V 150 ns 1,2
9  ThDR(DS) Read Data to /DS Rise Hold 3.5V 0 ns 2
Time 5.8V 0 ns 2
10  TdDS(A) /DS Rise to Address Active 3.5V 45 ns 2
Delay 5.5V 55 ns 2
11 TdDS(AS) /DS Rise to /AS Fall Delay 3.5v 30 ns 2
5.5V 45 ns 2
12 TdR/W(AS) R/MW Valid to /AS Rise 3.5V 45 ns 2
Delay 5.5V 45 ns 2
13 TdDS(R/W) /DS Rise to R/W Not Valid 3.5V 45 ns 2
5.5V 45 ns 2
14 TdDW(DSW)  Write Data Valid to /DS Fall 3.5V 55 ns 2
(Write) Delay 5.5V 55 ns 2
15  TdDS(DW) /DS Rise to Write Data Not 3.5V 45 ns 2
Valid Delay 5.5V 55 ns 2
16 TdA(DR) Address Valid to Read Data 3.5V 310 ns 1,2
Req'd Valid 5.5V 310 ns 1.2
17 TdAS(DS) /AS Rise to /DS Fall Delay 3.5V 65 ns 2
5.5V 65 ns 2
18 TdDM(AS) /OM Valid to /AS Rise Delay 3.5V 35 ns 2
5.5V 35 ns 2
19 ThDS(AS) /DS Valid to Address Valid 3.5V 35 ns 2
Hold Time 5.5V 35 ns 2
Notes:
1. When using extended memory timing, add 2 TpC.
2. Timing numbers given are for minimum TpC.
3. The V¢ voltage specification of 5.5V guarantees 5.0V 0.5V and
the Ve voltage specification of 3.5V guarantees only 3.5V
Standard Test Load
All timing references use 0.7 Vg for alogic 1 and 0.2 Vg for a logic 0.
For Standard Mode (not Low-EM! Mode for outputs) with SMR D1 =0, DO = 0.
18 PRELIMINARY DS9728X1500



ZB6E33/733/E34/E43/7T43/E44
Zilog

CMO0S-Z8 OTRMicrocontrollers
Ty = -40°C to 105°C
12 MHz
Note [3]
No Symbol Parameter Vee Min Max Units Notes
1 TdA{AS) Address Valid to /AS Rise 4.5V 35 ns 2
Delay 5.5V 35 ns 2
2 TdAS(A) /AS Rise to Address Float 4.5V 45 ns 2
Delay 5.5V 45 ns 2
3 TdAS(DR) /AS Rise to Read Data 4.5V 250 ns 1,2
Req'd valid 5.5V 250 ns 1,2
4 TwAS {AS Low Width 4.5V 55 ns 2
5.5V 55 ns 2
5 TdAS(DS) Address Float to /DS Fall 4.5V 0 ns
5.5V 0 ns
6 TwDSR /DS (Read) Low Width 4.5V 200 ns 1,2
5.5V 200 ns 1,2
7 TwDSW /DS (Write) Low Width 4.5V 110 ns 1,2
5.5V 110 ns 1,2
8 TdDSR(DR) /DS Fall to Read Data Reqd 4.5V 150 ns 1,2
Valid 5.5V 150 ns 1,2
9 ThDR(DS) Read Data to /DS Rise Hold 4.5V 0 ns 2
Time 5.5V 0 ns 2
10 TdDS(A) /DS Rise to Address Active 4.5V 45 ns 2
Delay 5.5V 55 ns 2
11 TdDS(AS) /DS Rise to /AS Fall Delay 4.5V 45 ns 2
5.5V 45 ns 2
12 TdR/W(AS) R/MW Valid to /AS Rise 4.5V 45 ns 2
Delay 5.5V 45 ns 2
13  TdDS(R/W) /DS Rise to R//W Not Valid 4.5V 45 ns 2
5.5V 45 ns 2
14 TdDW(DSW)  Wirite Data Valid to /DS Fall 4.5V 55 ns 2
(Write) Delay 5.5V 55 ns 2
15 TdDS(DW) /DS Rise to Write Data Not 4.5V 55 ns 2
valid Delay 5.5V 55 ns 2
16 TdA(DR) Address Valid to Read Data 45V 310 ns 1,2
Req'd Valid 5.5V 310 ns 1,2
17  TdAS(DS) /AS Rise to /DS Fall Delay 4.5V 65 ns 2
5.5V 65 ns 2
18 TdDM(AS) /DM Valid to /AS Rise Delay 4.5V 35 ns 2
5.5V 35 ns 2
19  ThDS(AS) /DS Valid to Address Valid 4.5V 35 ns 2
Hold Time 5.5V 35 ns 2
Notes:

1. When using extended memory timing, add 2 TpC.
2. Timing numbers given are for minimum TpC.
3. The V¢ voltage specification of 5.5V guarantees 5.0V + 0.5V and

the Vec voltage specification of 3.6V guarantees only 3.5V

Standard Test Load
All timing references use 0.7 V¢ for a logic 1 and 0.2 Vg for a logic 0.
For Standard Mode (not Low-EMI Mode for outputs) with S8MR, D1 =0,D0=0.

DS97Z8X1500
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Z86E33/733/E34/E43/743/E44
CMOS Z8 OTP Microcontrollers . Zllog

DC ELECTRICAL CHARACTERISTICS (Continued)

Clock

TIN

iRON

Figure 15. Additional Timing Dlagram
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Zllog

ZBBE3II/TIVEIM/ELIT43/E44
CMOS-Z8 OTP-Microcontroliers

Additional Timing Table (Divide-By-One Mode)

Tp= 0°Cto +70°C

4 MHz 6 MHz
Vee
No Symbol Parameter Note {6] Min Max Min Max  Units Notes
1  TpC Input Clock Period 3.5V 250 DC 166 DC ns 1.7,8
: 5.8V 250 bC 166 DC ns 1,7.8
2 TCTIC  Clock Input Rise & 3.5V 25 25 ns 1,7,8
Fall Times 5.5V 25 25 ns 1,7,8
3 TwC Input Clock Width 3.5V 100 100 ns 1,7.8
5.5V 100 100 ns 1,78
4  TwTinL Timer Input Low 3.5V 100 100 ns 1,7.8
Width 5.5V 70 70 ns 1,78
5 TwTinH Timer Input High 3.8v 5TpC 5TpC 1,7,8
Width 5.6V 5TpC 5TpC 1,78
6 TpTin Timer Input Period 3.5V 8TpC 8TpC 1,7.8
5.6V 8TpC 8TpC 1,78
7 TrTin, TTin Timer Input Rise 3.5V 100 100 ns 1.7.8
& Fall Timer 5.5V 100 100 ns 1,7.8
BA TwiL int. Request Low 3.5V 100 100 ns 1,2,7.8
Time 5.8V 70 70 ns 12,78
8B Twil Int. Request Low 3.5V 5TpC 5TpC 1,3,7,8
Time 5.5V 5TpC 5TpC 13,78
9 TwiH Int. Request input 3.5V 5TpC 5TpC 1,2,7.8
High Time 5.5V 5TpC 5TpC 1,278
10 Twsm STOP Mode 3.5V 12 12 ns 4.8
Recovery Width 5.5V 12 12 ns 4,8
Spec |
11 Tost Oscillator Startup 3.5V 5TpC 5TpC 4,89
Time 5.5V 5TpC 5TpC 4,89
Notes:
1. Timing Reference uses 0.7 Vg for a logic 1 and 0.2 V¢ for alogic 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 Veg voltage specification of 5.5V guarantees 5.0V £0.5V and
the Ve voltage specification of 3.5V guarantees 3.5V only.
7. SMRD1=0.
8. Maximum frequency for internal system clock is 4 MHz when
using Low EMI OSC PCON Bit D7 = 0.
g. For RC and LC oscillator, and for osciliator driven by clack driver.
DS9728X1500 PRELIMINARY 21



Z86E33/733/E34/E43/743/E44
CMOS 28 OTP Microcontroilers

o Zilog
Additional Timing Table (Divide-By-One Mode)
Tp =-40°C to +105 °C
4 MMz 6 MHz
Vee
No Symbol Parameter Note [6] Min Max Min Max  Units Notes
1 TpC Input Clock Period 4.5V 250 DC 166 DC ns 1,7,8
5.5V 250 DC 166 DC ns 1,7,8
2  TrCTiC Clock Input Rise & 4.5V 25 25 ns 1,7,8
Fall Times 5.8V 25 25 ns 1,7,8
3 TwC input Clock Width 4.5V 100 100 ns 1,7,8
5.5V 100 100 ns 1,78
4  TwTinL Timer input Low 4.5V 100 100 ns 1,7,8
Width 5.8V 70 70 ns 1,78
5  TwTinH Timer Input High 4.5V 5TpC 5TpC 1,7.8
Width 5.5V 5TpC 5TpC 1,78
6 TpTin Timer input Period 4.5V 8TpC 8TpC 1,7.8
5.8V 8TpC 8TpC 1,7,8
7 TeTin, TfTin Timer input Rise 4.5V 100 100 ns 1,78
& Fall Timer 5.5V 100 100 ns 1,7.8
8A TwilL int. Request Low 4.5V 100 100 ns 1,2,7.8
Time 5.5V 70 70 ns 1,2,7,8
88  TwilL Int. Request Low 4.5V 5TpC 5TpC 1,3,7,8
Time 5.5V 5TpC 5TpC 1,3,7,8
9 TwiH Int. Request Input 4.5V 5TpC 5TpC 1,2,7.8
High Time 5.5V 5TpC 5TpC 1,2,7,8
10 Twsm STOP Mode 4.5V 12 12 ns 4,8
Recovery Width 5.5V 12 12 ns 48
Spec
11 Tost Osciilator Startup 4.5V 5TpC 5TpC 4,89
Time 5.5V 5TpC 5TpC 489
Notes:
1. Timing Reference uses 0.7 Vg for a logic 1 and 0.2 Vg 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.
8. The Vg voltage specification of 5.5V guarantees 5.0V 0.5V and
the V¢ voltage specification of 3.5V guarantees 3.5V only.
7. SMRD1=0.
8. Maximum frequency for internal system clock is 4 MHz when
using Low EMI OSC PCON Bit D7 = 0.
9. For RC and LC oscillator, and for oscillator driven by clock driver.
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ZBBE33/T33/E34/E43/743/EA4
CMOS-Z8 OTR-Microcontrollers

Handshake Timing Diagrams
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Figure 16. Input Handshake Timing
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Figure 17. Output Handshake Timing
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ZB6E33/733/EI4/E43/T43/E44
CMOS Z8 OTP Microcontrollers T e Zilog

Additional Timing Table (Divide by Two Mode)

To=0°Cto +70°C

12 MHz 4 MHz
Vee
No  Symbol Parameter Note [6] Min Max Min Max Units Conditions Notes
1 TpC input Clock Period 3.5V 62.5 DC 250 DC ns 1,7,8
5.5V 62.5 DC 250 DC ns 17,8
2 TC.TIC  Clock Input Rise & 3.5V 15 25 ns 1,7,.8
Fall Times 5.6V 15 25 ns 1,7.8
3 TwC input Clock Width 3.5V 31 31 ns 1,7.8
5.5V 3 31 ns 1,7,8
4 TwTinkL Timer input Low 3.5V 70 70 ns 1,7,8
Width 5.5V 70 70 ns 1,7.8
5 TwTinH  Timer Input High 3.5V 5TpC 5TpC 1.7.8
Width 5.5V 5TpC 5TpC 1,7,8
8 TpTin Timer Input Period 3.5V 8TpC 8TpC 1,78
5.5V 8TpC 8TpC 1,7,8
7 TrTin, TfTin Timer input Rise 3.5V 100 100 ns 1,7.8
& Fall Timer 5.5V 100 100 ns 1,78
8A Twil int. Request Low 3.5V 70 70 ns 1,2,7,8
Time 5.5V 70 70 ns 1,2,7,8
BB Twil Int. Request Low 3.5V 5TpC 5TpC 1,3,7,8
Time 5.5V 5TpC 5TpC 1,3,7,8
g TwiH Int. Request Input 3.5V 5TpC 5TpC 1,2,7.8
High Time 5.5V 5TpC 5TpC 1,2,7,8
10 Twsm STOP Mode 3.5V 12 12 ns 4,8
Recovery Width 5.5V 12 12 ns 48
Spec
11 Tost Oscillator Startup 3.5V 5TpC 5TpC 4,8
Time 5.5V 5TpC 5TpC 48
12 Twat Watch-Dog Timer 3.5v 10 10 ms D0=0 5,11
Delay Time Before 5.5V 5 5 ms D1=0 5,11
Timeout 3.5V 20 20 ms DO =1 5,11
5.5V 10 10 ms D1=0 511
3.5V 40 40 ms DO=0 5,11
5.5V 20 20 ms D1=1 5,11
3.5V 160 160 ms DO = 1 5,11
5.5V 80 80 ms D=1 5,11

Notes:
1. Timing Reference uses 0.7 Vg for a fogic 1 and 0.2 Vg for a logic 0.

Interrupt request via Port 3 (P31-P33)
Interrupt request via Port 3 (P30)
SMR-D5 = 1, POR STOP Mode Delay is on
Reg. WDTMR
The Vg voitage specification of 5.5V guarantees 5.0V +0.5V and
the Vo voltage specification of 3.5V guarantees 3.5V only.
SMRD1=0
Maximum frequency for internal system clock is 2 MHz when using
Low EMI OSC PCON Bit B7 = 0.

9. For RC and LC oscillator, and for oscillator driven by clock driver.
10. Standard Mode {not Low EM!I output ports)
11. Using internal RC

R

o~

24 PRELIMINARY DSA77/¥ 16NN



Zilog

Preliminary Customer Procurement Specification

" DS97Z8X1500

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,

either 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 only.

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
to 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 unless 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.
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