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within electronic devices to control various functions,
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use provided in the labeling can be reasonably expected to result in a significant injury to the user. A
critical component is any component in a life support device or system whose failure to perform can be
reasonably expected to cause the failure of the life support device or system or to affect its safety or
effectiveness.
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Z86E61/E63

CMOS Z8 16K/32K EPROM Microcontroller

Pin Description - Standard Mode

Ilog |,

XTAL2 Crystal Oscillator Clock Output
XTAL1 Crystal Oscillator Clock Input
RESET Reset Input
R/W Read/Write Output
DS Data Strobe Output
AS Address Strobe Output
P00-P0O7 Port 0 8 bit Genaral 10 Input/Output
P10-P17 Port 1 8 bit Genaral 10 Input/Output
P20-P27 Port 2 8 bit Genaral 10 Input/Output
P30-P33 Port 3 4 bit Input Input
P34-P37 Port 3 4 bit Output Output
R/RL ROM/ROMless Ctrl Input
GND Ground Input
VCC Power Supply Input

Pin Description - EPROM Programming Mode

XTAL2 Crystal Oscillator Clock Output
XTAL1 Crystal Oscillator Clock Input
CE Chip Enable Input
RESET Reset Input
EPM EPROM Prog Mode Input
A0-A14 15-bit Address bus Input
D7-D0O 8-bit Data bus Input/Output
VPP Prog Voltage Input
PGM Prog Mode Input
OE Output Enable Input
NC Not Connected Input
GND Ground Input
VCC Power Supply Input
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Pin Description - Standard Mode

XTAL2 Crystal Oscillator Clock Output

XTAL1 Crystal Oscillator Clock Input

RESET Reset Input

Z86E61/E63 R/W Read/Write Output
PLCC DS Data Strobe Output
Standard AS Address Strobe Output
P00-P0O7 Port 0 8 bit Genaral 10 Input/Output

P10-P17 Port 1 8 bit Genaral IO Input/Output

P20-P27 Port 2 8 bit Genaral IO Input/Output

P30-P33 Port 3 4 bit Input Input

P34-P37 Port 3 4 bit Output Output

R/RL ROM/ROMless Ctrl Input

GND Ground Input

VCC Power Supply Input

Pin Description - EPROM Programming Mode

XTAL2 Crystal Oscillator Clock Output

XTAL1 Crystal Oscillator Clock Input

CE Chip Enable Input

Z86E61/E63 RESET Reset Input
PLCC EPM EPROM Prog Mode Input
EPROM Programming A0-A14 15-bit Address bus Input
D7-D0O 8-bit Data bus Input/Output

VPP Prog Voltage Input

PGM Prog Mode Input

OE Output Enable Input

NC Not Connected Input

GND Ground Input

VCC Power Supply Input

PS14401-1001
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CMOS Z8 16K/32K EPROM Microcontroller
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vee O N~ w0 Fpes Pin Description - Standard Mode
XTAL2 D :l P31
XTAL1 [] [ P27 -
P37 [ ] P26 XTAL2 Crystal Oscillator Clock Output
P30 [] [1P25 XTAL1 Crystal Oscillator Clock Input
RESET [ [ ] P24 —
rw O ] P23 RE_SET Reset Input
55 [ ZS6EG1/E63 [] P22 R/W Read/Write Output
Pgs E PDIP g ::z:) DS Data Strobe Output
GND [] Standard (] P33 AS Address Strobe Output
i E Mode g i P00-P07 Port 0 8 bit Genaral 10 Input/Output
Pot1 ] ] P16 P10-P17 Port 1 8 bit Genaral 10 Input/Output
Po2 [] ] P15 P20-P27 Port 2 8 bit Genaral 10 Input/Output
P03 [] ] P14 -
Po4 [] P13 P30-P33 Port 3 4 bit Input Input
Pos [] [] P12 P34-P37 Port 3 4 bit Output Output
Pos [] ] P11
P07 20 211 P10 GND Ground Input
VCC Power Supply Input
Pin Description - EPROM Programming Mode
vee 1 ~ 40 [ NC
XTAL2[] [16E XTAL2 Crystal Oscillator Clock Output
XTALL [] ] PGM -
NG O] ] At4 XTAL1 Crystal Oscillator Clock Input
CE [ ] A13 CE Chip Enable Input
REsﬁg E g 21? RESET Reset Input
NC [ Z86E61/E63 ] At0 EPM EPROM Prog Mode Input
ng PDIP g 22 AO-A14 15-bit Address bus Input
GND [] EPROM ] veP D7-D0 8-bit Data bus Input/Output
EF:\SE Programming g SS VPP Prog Voltage Input
= Mode ] o6 PGM Prog Mode Input
A2 [ ] D5 OE Output Enable Input
A3 [ ] D4 —
M= ] D3 NC Not Connected Input
As [] ] D2 GND Ground Input
A6 [ ] D1
a7 020 21 oo VCC Power Supply Input

PS014401-1001
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Z86E61/E63

CMOS 78 16K/32K EPROM Microcontroller

LOCATION
R255 Stack Pointer (Bits 7-0)
R254 Stack Pointer (Bits 15-8)
R253 Register Pointer
R252 Program Control Flags
R251 Interrupt Mask Register
R250 Interrupt Request Register
R249 Interrupt Priority Register
R248 Port 0-1 Mode
R247 Port 3 Mode
R246 Port 2 Mode
R245 TO Prescaler
R244 Timer/Counter0
R243 T1 Prescaler
R242 Timer/Counter1
R241 Timer Mode
R240 Serial 1/0
R239
General Purpose
Registers

R4

R3 Port 3

R2 Port 2

R1 Port 1

RO Port 0

Figure 13. Register File

—
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ZiLOG

IDENTIFIERS
SPL
SPH
RP
FLAGS
IMR
IRQ
IPR
PO1M
P3M
P2M
PREO
TO
PRE1
T
TMR
SIO

P3
P2

P1
PO
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(single pass mode) or to automatically reload the initial value and continue count-
ing (modulo-n continuous mode).

The counter, but not the prescalers, are read at any time without disturbing their
value or count mode. The clock source for T1 is user-definable and is either the
internal microprocessor clock divided-by-four, or an external signal input through
Port 3. The Timer Mode register configures the external timer input (P31) as an
external clock, a trigger input that can be retriggerable or non-retriggerable, or as
a gate input for the internal clock. Port 3 line P36 also serves as a timer output
(TOUT) through which TO, T1, or the internal clock can be output. The counter/
timers are cascaded by connecting the TO output to the input of T1.

Internal Data Bus

ST AR BT

oscC PREO
T Initial Value Initial Value Current Value
Register Register Register
“ Y Y
Al \l
6-Bit 8-Bit |
o ——— | +4 || Down 2 Down
Counter Counter
»—P» Internal > IRa4
Clock ®—P Serial /0
' Clock
External Clock 2 ;ggT
Clock
Logic
6-Bit 8-Bit
-  +4 Down T Down IRQS
Counter Counter 'j
Internal Clock * *
Gated Clock PRE1 T1 T
Triggered Clock Initial Value Initial Value Current Value
Register Register Register

wich A wieh A rerh Y

Internal Data Bus

Figure 15. Counter/Timers Block Diagram

Interrupts

The Z86E61/E63 has six different interrupts from eight different sources. The

interrupts are maskable and prioritized. The eight sources are divided as follows:
four sources are claimed by Port 3 lines P33-P30, one in Serial Out, one in Serial
In, and two in the counter/timers (Figure 16). The Interrupt Mask Register globally

PS014401-1001



Z86E61/E63
CMOS 78 16K/32K EPROM Microcontroller

/4
L4 ]| 27

ZiLOG

User Modes 4 and 5: EPROM and RAM Protect

To extend program security, EPROM and RAM protect cycles are provided for the
Z86E61/E63. Execution of the EPROM protect cycle prohibits proper execution of
the EPROM Read, EPROM Verify, and EPROM programming cycles. Execution
of the RAM protect cycle disables accesses to the upper 128 bytes of register
memory (excluding mode and configuration registers), but first the user’s program
must set bit 6 of the IMR (R251). Timing is shown in Figure 20 and Figure 21.

User Modes. Table 6 shows the programming voltage of each mode of the
Z86E61/E6B3.

Table 22.OTP Programming?

Device Pins
User/Test Mode Port 1
Device PinNo. P33 P32 P30 P31 P20 CNFG
User Modes Vpp EPM CE OE PGM ADDR Vcc Data
EPROM Read ViH Vet Vv ¢ v ViH Addr 5.0V  Out
Program Vpp? X Vi ViR® Vi Addr 6.0V In
Program Verify ~ Vpp? X Vi \in ViH Addr 6.0V Out

EPROM Protect Vpp® V4 Vy Vg Vi X' 6.0V

RAM Protect Vpp X VH V|H V”_ XXf 6.0V

K|

a.

~ooo0mT

Ipp during programming = 40 mA maximum.

lcc during programming, verify, or read = 40 mA maximum.
Vpp =120+ 0.5 V.

V=120t 0.5V

V||_ =0V

VIH =5V.

XX = Irrelevant.

Z86E63 Signal Description for EPROM Program/Read

PS014401-1001

The following signals are required to correctly program or read the Z86E63
device.

ADDR

The address must remain stable throughout the program read cycle.

DATA

The 1/O data bus must be stable during programming (ﬁ High, PGM Low, VPP
High). During read the data bus outputs data.
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CMOS 78 16K/32K EPROM Microcontroller

Addr =
First Location
VCC=6.0V
VPP =125V

Program
1 ms Pulse
Fail erity i
One Byte Verify Byte
Pass Pass
Prog. One Pulse
3xN ms Duration

Last Addr?

6

Increment
Address

04

Yes

VCC=VPP=4.5V

1k

Fail

Verify Al —> <
Bytes +

y

VCC=VPP=5.5V

G)evice Failed )

erify All Fail
Bytes
Pass

-

Device Passed

Figure 22. Intelligent Programming Flowchart

ABSOLUTE MAXIMUM RATINGS

Table 24. Absolute Maximum Ratings

=

ZiLOG

Symbol Description Min Max Units
Vee Supply Voltage? -0.3 +7.0 \%
Tsto Storage Temp -65 +150 °C

PS014401-1001
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Table 24. Absolute Maximum Ratings (Continued)

Symbol Description Min Max Units

Ta Operating Ambient Temperature NoteP °C

a. Voltages on all pins with respect to GND.
b. See See “ORDERING INFORMATION” on page 62.

Stresses greater than those listed under Absolute Maximum Ratings may cause
permanent damage to the device. This is a stress rating only; operation of the
device at any condition above those indicated in the operational sections of these
specifications is not implied. Exposure to absolute 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 23).

From Output
Under Test

Figure 23. Test Load Diagram

PS014401-1001



DC CHARACTERISTICS

Z86E61/E63

CMOS 78 16K/32K EPROM Microcontroller

Table 25.DC Characteristics
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Tp=0°Cto +70°C

Typical
Sym  Parameter Min  Max @ 25 °C Units Conditions
Max Input Voltage 7 \Y Iin 250 pA
Max Input Voltage 13 \% P33-P30 Only
Vey  Clock Input High Voltage 3.8 Ve + 0.3 \Y Driven by External Clock Generator
Ve Clock Input Low Voltage -0.3 0.8 \ Driven by External Clock Generator
ViH Input High Voltage 20 Ve +03 \Y
VL Input Low Voltage -0.3 0.8 \
Voq  Output High Voltage 24 \ loq =-2.0 MA
VoL  Output Low Voltage 0.4 \ loL = +2.0 mA
Vry  Reset Input High Voltage 3.8 Voo + 0.3 \Y
VR Reset Input Low Voltage -0.3 0.8 \
e Input Leakage -10 10 pA OVV)y+525V
loL Output Leakage -10 10 pA OVV)y+525V
IR Reset Input Current -50 MBA Vg =+525V, Vg =0V
lcc Supply Current 50 25 mA @ 16 MHz
60 35 mA @ 20 MHz
lcc1  Standby Current 15 5 mA  HALT Mode V| =0V, Vcc @ 16 MHz
20 10 mA  HALT Mode V| =0V, Vcc @ 20 MHz
lcco®  Standby Current 20 5 uA  STOP Mode V=0V, Vecc @ 16 MHz
20 5 pA  STOP Mode V=0V, Ve @ 20 MHz

ICC2 requires loading TMR (F1Hh) with any value prior to STOP execution.

Use this sequence:
LD TMR,#00

NOP

STOP

PS014401-1001
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------- ool —

Delayed RDY -"_

S/ -
Data In Data In Valid p
.
__ -
DAV Delayed DAV
(nputy T f f
@
RDY P
(Output) Jf

Figure 26. Input Handshake Timing

oo

Data Out Data Out Valid

Next Data Out Valid

DAV
(Output)

RDY

Jf Delayed DAV
o

(Input)

Figure 27. Output Handshake Timing

Table 29.Handshake Timing

Tp = 0°C to +70°C

16 MHz 20 MHz Data
No Symbol Parameter Min Max Min Max Direction
1 TsDI(DAV) Data In Setup Time 0 IN
2 ThDI(DAV) Data In Hold Time 145 145 IN
3 TwDAV Data Available Width 110 110 IN
4 TdDAVI(RDY) DAV Fall to RDY Fall Delay 115 115 IN
5 TdDAVIA(RDY) DAV Rise to RDY Rise Delay 115 115 IN
6 TdRDYO(DAV) RDY Rise to DAV Fall Delay 0 IN
7 TdDO(DAV) Data Out to DAV Fall Delay TpC TpC OUT

PS014401-1001
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R241 TMR

D7 D6 D5 D4 D3 D2 D1 DO

\— 0 No Function

1 Load TO

0 Disable TO Count
1 Enable TO Count

0 No Function
1 Load T1

0 Disable T1 Count
1 Enable T1 Count

Tin Modes

00 External Clock Input

01 Gate Input

10 Trigger Input
(Non-retriggerable)

11 Trigger Input
(Regriggerable)

Tout Modes

00 Not Used

01 TO Out

10 T1 Out

11 Internal Clock Out

Figure 29. Timer Mode Register (F1y: Read/Write)

R242T1

D7 D6 D5 D4 D3 D2 D1 DO

T1 Intial Value
(When Written)
(Range: 1-256 Decimal
01-00 HEX)

T1 Current Value
(When Read)

Figure 30. Counter/Timer 1 Register (F24: Read/Write)
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R248 PO1M

Z86E61/E63

CMOS 78 16K/32K EPROM Microcontroller

D7

D6

D5

D4

D3

D2

D1

DO
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ZiLOG

POO0 - POO Mode
00 Output

01 Input

1X A11-A8

Stack Selection
0 External
1 Internal

P17 - P10 Mode
00 Byte Output
01 Byte Input
10 AD7 - ADO
11 High-Impedance AD7 - DAO,
AS, DS, R/W, A11-A8
A15- A12, If Selected

External Memory Timing
0 Normal
1 Extended

P07 - P04 Mode
00 Output
01 Input
1X A15-A12

Figure 36. Port 0 and 1 Mode Register (F8,: Write Only)
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DC CHARACTERISTICS

Supply Current

Icc (MA)
40
A
==
30 | | )
L " c
L //
/
0 | —1 L —
/// //
—
10
% il
0 2 4 6 8 10 12 14 16 18 20

Frequency (MHz)

Legend:

A—-Vcc =56V
B -Vee = 5.0V
C-VCc =44V

Figure 44. Typical Icc vs. Frequency

PS014401-1001
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Standby Current

lcc1 (MA)

AN

A\
\

0 2 4 6 8 10 12 14 16 18 20

Frequency (MHz)

Legend:

A-Vcc =56V
B-Vcc=50V
C-VCc=44V

Figure 45. Typical Iccq vs. Frequency

PS014401-1001



Z86E61/E63

CMOS 78 16K/32K EPROM Microcontroller

7,

ZiLOG
Table 32.Instruction Summary (Continued)

Instruction Address Mode Opcode Flags Affected
and Operation dst src Byte (Hex) C z S H
DEC dst R 00 - * * -
dstedst -1 IR 01
DECW dst RR 80 - * * -
dstedst-1 IR 81
DI 8F - - - -
IMR(7)«0
DJNZr, dst RA rA - - - -
re—r-1 r=0-F
if r=0
PC«PC + dst
Range: +127,
-128
El 9F - - - -
IMR(7 )1
HALT 7F - - - -
INC dst r rE - * * -
dste—dst + 1 r=0-F

R 20

IR 21
INCW dst RR A0 - * * -
dstedst + 1 IR A1
IRET BF * * * *
FLAGS—@SP;
SP«SP + 1
PC—@SP;
SP«SP + 2;
IMR(7)¢1
JP cc, dst DA cD - - - -

PS014401-1001
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34 1T

IR

— A2
D r A
33 2377
H H H H I;l H H I;l H I;l Q SYMBOL MILLIMETER INCH
MIN MAX MIN MAX
i T 22 | Al 0.05 0.25 002 010
| E A2 2.00 225 078 1089
I — b 0.25 0.45 010 018
I F— c 0.13 0.20 005 008
T T T T TR t HE HD 13.70 14,15 539 557
| E D 9.90 10,10 390 398
| — HE 13.70 14.15 539 557
| Fr— = 3 9.90 10.10 390 398
o ; F— 12 L B] 0.80 BSC 0315 BSC
H H H H H H H L 0.60 1.20 024 047
1

DETAIL A

NOTES:
1. CONTROLLING DIMENSIONS : MILLIMETER

2. LEAD COPLANARITY : MAX .10
,004”

DETAIL A

Figure 50. 44-Pin LQFP Package Diagram

ORDERING INFORMATION

PS014401-1001

Z86E61

16 MHz 20 MHz

40-Pin DIP 44-Pin PLCC 40-Pin DIP 44-Pin PLCC

Z86E6116PSC Z86E6116VSC Z86E6120PSC Z86E6120VSC

Z86E63

16 MHz 20 MHz

40-Pin DIP 44-Pin PLCC 40-Pin DIP 44-Pin PLCC

Z86E6316PSC Z86E6316VSC Z86E6320PSC Z86E6320VSC

For fast results, contact your local Zilog sales office for assistance in ordering the
part desired.
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CODES

* Preferred Package
P = Plastic DIP
V = Plastic Chip Carrier

®* Temperature
S=0°Cto+70°C

® Speeds
12 =16 MHz
16 = 20 MHz

® Environmental
C = Plastic Standard

Example:
Z 86E61 16 P S C is a Z86E61, 16 MHz, PLCC, 0 °C to +70 °C, Plastic Standard Flow
L Environmental Flow
Temperature
Package
Speed
Product Number
Zilog Prefix

PS014401-1001



