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GENERAL DESCRIPTION

The ZB8BE21 microcontroller (MCU) introduces the next
level of sophistication to single-chip architecture. The
Z86E21 is a member of the Z8 single-chip microcontrolier
family with 8 Kbytes of EPROM and 236 bytes of general
purpose RAM.

The Z86E21 is a pin compalible, One-Time-Programmatile
{OTP) version of the 786C21. The Z86E21 contains 8
Kbytes of EPROM memory in place of the 8 Kbyte of ROM
on the Z86C21.

The MCU is housed in a 40-pin DIP, 44-pin Leaded Chip-
Carrier, or a 44-pin Quad Flat Pack, and is manufactured
in CMOS technology. The ROMIess pin option is available
on the 44-pin versions only. The MCU can address both
external memory and preprogrammed ROM which en-
ables this 78 microcompuler to be used in high volume
appiications or where code fiexibility is required.

Zilog's CMOS microcontroller offers fast execution, effi-
cientuse of memory, sophisticated interrupts, input/output
bit manipulation capabilities, and easy hardware/software
System expansion along with low cost and low power
consumption.

The Z8BE21 architeclure is based on Zilog's 8-bit
microcontroller core. The device offers a flexible 1/O
scheme, an efficient register and address space structure,
multiplexed capabilities between address/data, /O, and a
number of ancillary features that are usefu! in many indus-
trial and advanced scientific applications.

The device applications demand powerful 1/O capabilities.
The Z86E21 fulfills this with 32-pin dedicated to input and
output. These lines are grouped into four ports. Each port
consists of eight lines, and is configurable under software
control to provide timing, status signals, serial or parallel
I/O with or without handshake, and an address/data bus
for interfacing external memory.

There are three basic address spaces available to support
this wide range of configuration: Program Memaory, Data
Memory and 236 General-Purpose registers.

To unburden the program from coping with real-time
problems such as counting/timing and serial data commu-
nication, the Z86E 21 offers two on-chip countarftimers with
a farge number of user seleclable modes, and an
asynchronous receiver/ftransmitter {UART)(see Functional
Block Description).

In ROM Protect Mode, the instructions LDC, LDCI, LDE
and LDEI are disabled when reading address locations
%0000 to % 1FFF.

Notes:
All Signals with a preceding front slash, ", are active Low, e.g.:
B//W (WORD is active Low); /B/W (BYTE is active Low, only).

Power connections tollow conventional descriptions below:

Connection Circuit Device
Power Ve Voo
Ground GND Ves

PRODUCT RECOMMENDATIONS

Zilog recommends the following programming equipment for use with this One-Time-Programmabile product:

Recommended Revision Level

Device Zilog Support Tool Hardware Softtware
Z86E21 Z86C1200ZEM ICEBOX™ Emulalor” (*Does not support 4K/8K option.) B 1.5
ZBBE21 Data /O 3900 Programmer* {*Does not support option bits.) 1.1
ZB6E21 Data 1/O Unisite Programmer* (*Does not support option bits.) 37

Some non-Zilog programmers may have different pro-
gramming waveforms, vollages and timings and not alf
programmers may meel the programming requirements of
Zilog's One-Time-Programmable products.

If difficuity is encountered in programming a Zilog QTP
product, please contact your local Zilog sales office.
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GENERAL DESCRIPTION (Continued)

Output Input Vee  GND XTAL /AS /DS R/W /RESET
Port 3 K ) Machine Timing and
il > instruction Control
UART <: ALU
Counter/ FLAGS Prg. Memory
Timers 8192 x 8-Bit
(2}
Register ﬂ
Interrupt C: Pointer b
rogram
Control Register File C:t?nter
256 x 8-Bit
AN
lJ' Z l
Port 2 Port 0 <:_—> Port 1
o Address or YO Address/Data or /O

(Bit Programmable)

(Nibble Programmable)

Functionat Block Diagram

(Byte Programmable)




PIN DESCRIPTIONS
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40-Lead DIP Pin Assignments
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44-Lead PLCC Pin Identification
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ABSOLUTE MAXIMUM RATINGS

Symbol Description Min  Max Unis Stresses greater than those listed under Absolute Maxi-
mum Ralings may cause permanent damage to the de-
Ve Supply Voitage* 03 +70 Vv vice. This is a stress rating only: operation of the device al
Tste Storage Temp 65 +150 C any condition above those indicaled in the operational
1, Oper Ambient Temp + C sections of these specificalions is not implied. txposure to
™ absolule maximum rating conditions for an extended pe-
tes: . . N .
* Voltages-on all pins with respect to GND. riod may affect device reliability.

13.0 V Maximum on P20-P33.
1 See Ordering Information

STANDARD TEST CONDITIONS w5V
The characteristics lisled below apply for standard test

conditions as noted. Al voltages are referenced to GND.

Positive current flows into the referenced pin {Test Load

Diagram).

21 kQ

From Output
Under Test

Test Load Diagram




DC CHARACTERISTICS

Sym  Parameter T,=0°C T,=-40°C Typical  Units  Conditions
to +70°C to +105°C at
Min Max Min Max 25°C
Max Input Voltage 7 7 v Iy 250 p
Max Input Voltage 13 13 v P30-P33 Only
Vo, Elock Input High Voliage 38 Ve 38 Vie v Driven by Edema! Clock Generator
V.,  Clock input Low Voltage -0.03 08 0.03 08 v Driven by External Clock Generalor
V,,  Input High Voltage 20 Ve, 20 Ve v
V., Input Low Voltage 03 08 03 0.8 v
Vy  Output High Voltage 24 24 v g =-2.0mA
Vu  Oulput Low Voltage 04 04 v I, =+2.0mA
Vi, Resetinput High Vollage 38 V,, 38 Voo v
V., Resel Input Low Voltage 0.03 08 -0.03 08 v
I, Input Leakage -10 10 -10 10 pA Vv, +5.25v
la  Output Leakage -10 10 -10 10 pA Vv, +5.25v
b Reset Input Gurrent -50 -50 jral V= #5.25V, V, = OV
e Supply Cusment 50 50 25 mA @ 12 MHz
60 60 35 mA @16 MHz
i,  Standby Current 15 15 5 mA  HALT Mode V, = OV, V_ @ 12 MH:
20 20 10 mA HALT Mode V,, = OV, V_ @ 16 MHz
|, Standby Current 20 20 5 pA STOP Mode V,, = OV, V. @ 12 MH;
20 20 5 A STOP Mode V, = OV, V, @ 16 MHz
Notes:

1o, Tequires loading TMR (%F 1H) with any value prior to STOP execution.

Use this sequence:
LD T™MR, #00

NOP




AC CHARACTERISTICS
External I/O or Memory Read or Write Timing Diagram

RIW

Port 0, /DM X

Port 1 2 AzrAg B g" D, -DyIN g

N
1AS Z‘
- @——@\___

DS
{Read)

Port 1

/DS
(Write)

External I/O or Memory Read/Write Timing




AC CHARACTERISTICS
External 1/0 or Mermory Read and Write Timing Table

No Symbol Parameler T, =0°Cto70°C T, =-40°C 10 105°C Units Notes
12 MHz 16 MHz 12 MHz 16 MHz
Min Max Min Max Min Max Min Max
1 TdAAS) Address Valid to /AS Rise Delay 35 20 35 25 ns 23]
2 TdAS(A) /AS Rise to Address Float Delay 45 30 45 35 ns [23)
3 TdAS(DR)  /AS Rise to Read Data Req'd Valid 220 180 250 180 ns 1,23}
4  TwAS fAS Low Width 55 35 55 40 ns {23
5  TdAZDS)  Address Float to /DS Fall 0 0 6 0 ns
6 TwDSR /DS (Read) Low Width 185 135 185 135 ns [1.23]
7 TwDSW /DS (Wrile) Low Widih 110 80 10 80 ns [1,23]
8  TdDSR(DR) /DS Fallto Read Data Req'd Valid 130 75 130 75 ns {1.23]
9 ThOR{DS)  Read Datato /DS Rise Hold Time 0 0 0 0 ns {23}
10 TdDS(A) /DS Rise to Address Aclive Detay 45 35 65 50 ns 23]
11 TdDS{AS)  /DSnRise to /AS Fall Delay 55 30 45 35 ns {2,3]
12 TdR/W(AS}  R//W Valid to /AS Rise Delay 30 20 33 25 ns  {2.3]
13 TdDS(RW) /DS Rise to R//W Not Valid 35 30 50 ER] ns (23]
14 TdOW(DSW) Write Data Valid to /DS Fall {Write} Delay 35 25 35 25 ns [2.3]
15 TdDS(OW) /DS Rise to Write Data Not Valid Delay 35 30 55 35 ns 23]
16 TdADR) Address Valid to Read Data Req'd Valid 255 200 310 230 ns [1,23)
17 TdAS(DS)  /AS Riseto /DS Fall Delay 55 40 65 45 ns [23]
18 TdDDS) Data Input Setup to /DS Rise 75 60 75 60 ns {123]
19 TdDM(AS}  /OM Valid to /AS Fall Delay 50 30 50 30 ns (23]
Notes:
[1] When using exterded memory timing add 2 TpC. Ciock Dependent Formulas
[2] Timing numbers given are for minimum TC.
[3] See clock cycle dependsnt characteristics table. Number Symbol Equation
1 TAA[AS) 0.40TpC + 0.32
tandard Test Load
il:'t?ming relerenges use 2.0V for a iogic 1 and 0.8V for a logic 0. 2 TAAS(A) 0.591pC - 3.25
3 TdAS(DR) 2.38TpC +6.14
4 TwAS 0.66TpC- 165
6 TwDSR 2.33TpC - 1056
7 TwDSW 1.27TpC + 1.67
8 TADSR{DR) 1.97TpC - 425
10 TdDS(A) 0.81pC
11 TdDS(AS) 0.59TpC-314
12 TdR/W(AS) 0.47pC
13 TdDS(RMW) 0.8TpC- 15
14 TdDW(DSW) 0.47pC
15 TdDS{DW) 0.88TpC - 18
16 TdA{DR) 4TpC - 20
17 TdAS(DS) 0.91T7pC- 107
18 TsDKDS) 0.8TpC- 10
19 TdDM(AS) 09TpC-263




AC CHARACTERISTICS
Additionai Timing Diagram

Clock
TN
IRQ N
Additional Timing
AC CHARACTERISTICS
Additional Timing Table
No Symbol  Parameter T1,=0°Cto +70°C T, =-40°C 10 +105°C Units  Notes
12 MHz 16 MHz 12 MHz 16 MHz
Min  Max Min  Max Min  Max Min  Max
1 TpC input Clock Period 83 1000 625 1000 83 1000 625 1000 s (1]
2 TCTC Clock Input Rise & Fall Times 15 10 15 10 ns 1]
3 TwC Inpu! Clock Width 37 21 37 2 ns 11]
4 TwTinl Timer Input Low Width 75 50 75 50 ns [2]
5  TwTinH Timer Input High Width 31pC 3TpC 3pC 31pC [2]
6 TpTin Timer Input Pefiod 8TpC 8TpC 8TpC 81pC {2)
7 TiMinTMin  Timer Input Rise & Fall Times 100 100 100 100 ns (2!
BA  TwiL Interrupt Request Input Low Times 70 50 70 50 ns [2,4}
88 TwiL Interrupt Request Input Low Times  3TpC ITpC 3pcC 31pC [25]
9  TwH Interrupt Request Input High Times 31pC 3ipC 3ipC 3pC i2.3]
Notes:

[1] Clock timing references use 3.8V for a fogic 1 and G.8V for a logic 0.
[2] Timing references use 2.0V for a logic 1 and 0.8V for a logic 0.

(3] Interrupt references request via Port 3.

[4] Interrupt request via Port 3 (P31-P33),

[5] tnterrupt request via Port 30.




AC CHARACTERISTICS
Handshake Timing Diagrams

I
) A UG
Data In Data In Valid {;’ Next Data in Valid
y) At LT TR T
(7}
TS -1
{(
- H Y
DAV |/ Delayed DAV
(oputy R & .5} ................ s
(=
RDY / Delayed RDY -
{Output) (O S o
MW
input Handshake Timing
{
, A ehttl
Data Out Data Out Valid Next Data Out Valid
/DAV
{Output)
RDY
{Input)

Output Handshake Timing




AC CHARACTERISTICS

Handshake Timing Table

No Symbaoi Parameter T,=0°Cto +70°C T, =-40°C to +105°C Notes

12 MHz 16 MHz 12 MHz 16 MHz Data
Min  Max Min  Max Min  Max Min  Max Direction

1 TsDi(DAV) Data In Setup Time 0 0 0 L] N

2 ThDI(DAV) Data In Hold Time 145 145 145 45 IN

3 TwhAv Data Available Wicth 1o 10 110 10 IN

4 TdDAVI(RDY) DAV Fall 1o RDY Fall Delay 115 115 15 15 IN

5  TdDAVId(RDY) DAV Rise to RDY Rise Delay 15 115 115 115 IN

6  TdDO(DAW RDY Rise to DAV Fall Delay 0 ] 0 0 i

7 TcLDAVO(RDY) Bata Qut to DAV Fall Dalay TpC TpC TpC ToC out

8 TclDAVOIRDY) DAV Fall to RDY Fall Delay 0 0 0 0 ouT

9  TdRDYO{DAV) ROY Fail to DAV Rise Delay 115 115 15 15 out

10 TwRDY RDY Width 110 110 110 110 out

11 TdRDYOd(DAY) RDY Rise to DAV Fall Delay 115 115 115 115 our
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