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Safeguards

The followving precautions must be obsedwhen wrking with the
devices described in this document.

A Caution: Always use a grounding strap toy@et damage resulting from
electrostatic dischge (ESD).
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Introduction

Theez80190 Deelopment Kitprovides a general-purpose platform for
evaluating the capabilities and operation of ZIL@&Z80190 nicropro-
cessorTheeZ80F91 Deelopment Kitfeatures tw primary boards: the
eZ8® Development Platfornand theeZ80190 ModuleThis arrange

ment preoides a full deelopment platform when using both boards. It can
also prwide a smallesized reference platform with te@80190 Module
as a stand-alone @&lopment tool.

Kit Features

The ley features of theZ80190 Deelopment Kitare:

* ez8® Development Platform

Up to 2MB fast SRAM (121s access time)
Embedded Modem Soekwith a U.STelephone Line Inteace
I°C EEPFOM

1°C Configuration Register

GPIOPort and Memory Headers

LEDs, including a ¥5 LED matrix

Jumpers

Two RS232 connectors—Console, Modem

9VvVDC Pawver Connector

RS485 connector

JTAG Dehug Interficé

ZiLOG Dehug Interfaice (zZDI)

ZiLOG Developer Studio Il and thez8®® C-Compiler

1. Theez8® Development Platforra RS485 and JTAG functions are not supported on the

eZ80190 device.

UMO014103-0803
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* 780190 Module:

€Z80190 deice operating at SdHz
1MB Flash Memory

512KB SRAM

10BaseT Ethernet Inteate

Real-Time Clock with Battery Back-Up

* ZPAKII Dehlug InterficeTool
® 4-port 1BaseT Ethernet hub
* ez8® Software and Documentation CDER/

Hardware Specifications

Tablel lists the specifiations of thez8®® Development Platform

Table 1. eZ80® Development Platform
Hardware Specifications

Operating Temperature: 20°C +5°C
Operating Voltage: 9VDC

eZ80® Development Platform Overview

The purpose of theZ80190 Deelopment Kitis to prwvide the deeloper
with a set of tools forwaluating the features of tez 80 family of
devices, and to be able to#dop a ne application beforeuilding appli
cation hardwre. TheeZ8® Development Platfornis designed to accept
a number of application-spedifinodules anéZ83°-based add-on med
ules, including th@Z80190 Modulewhich features antBernet MAC, a
Real-Time Clock,and theeZ80190 ricroprocessowith a fast Multiply-
Accumulate unit.

Introduction
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When attached ttveeZ8(® Development PlatforitheeZ80190 Module
can operate in stand-alone mode with Flash menaoriptertice via the
ZPAK I delug interface toolto a host PC running ZiLOG BDeloper Sty
dio Il Integrated Dgelopment Exironment (ZDS IDE) softare. If the
users eZ8® gpplication demands Internet conneityi and/or a netark
connection, theZ80190 microprocessoam sere web pagesver a
TCP/IP network, alloving easy system monitoring and control, and
effortless processor code updates.

The addressus, data bs, and aleZ80190 Module @ntrol signals are
buffered on thez8® Development Platfornto provide suficient drive
capability

A block diagram of theZ8®® Development Platfornand theeZ80190
Module s shovn in Figurel.

UM014103-0803 PRELIMINARY e780® Development Platform Overview
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< Peripheral Device Signals

Address Bus

eZ80190 Address Bus R
eZ80
- Ethermet

N

Data Bus Module < Data Bus
Interface ]
TT
RS232-0
<: (Console)
EMAC || SRAM
<= = (512 KB RsS485
> up to 2 MB)
RS232-1
(I:IT\IASQ) <: (Modem)
<= = Embedded
v Modem
SRAM /1\;: LED
(512 KB) <: (75 matrix)

Il

Push-
buttons
RTC with GPIO
Battery €Z80190 and Pc
Module Address EEPROM
Decoder
fc
Register
AVAAV4 ﬁ ll

Application Module Headers |

Figure 1. eZ80® Development Platform Block Diagram
with eZ280190 Module
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Figure2 is a photographic representation of &80 Development Plat
form sggmented into its &y blocks, as shen in the lgend for the fjure.

5

Le EL
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e
LELATIEN A
-

=N

'E

Key to blocks A-E:

A. Power and serial communications. D. Application module interfaces.
B. eZ80190 Module interface. E. General-Purpose Port and LED with address
C. Debug interface. decoder.

Figure 2. The eZ80° Development Platform
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Figure3 is a photographic representation of the eZ280190 Modgle se
mented into its & blocks, as shen in the lgend for the fiure.

E 553
e

_ Medsdud

SMABISE FTHERMETSHOCH
COPYRIEHT Z6LDS XTO0LE 208l
PCRC SSCHIFE

Note: Key to blocks A-D.
A. eZ80190 Module interfaces.
B. €Z80190 CPU.
C. 10/100BaseT Ethernet Interface
D. IrDA transceiver.

Figure 3. The eZ80190 Module

The structures of thez8(® Development Platfornand theeZ80190
Module ae illustrated in th&chematic Diagramstartingon page 61
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eZ8(° Dewlopment Platform

This section describes te@8F Development Platfornmardware, its ley
components and its intades, including detailed programmer inded
information such as memory mapgjister defitions, and interrupt
usage.

Functional Description

Theez8® Development Platforntonsists of seen major hardare
blocks.These blocks, listed beip are diagrammed iRigure4.

UMO014103-0803

€Z80190 Moduleriterface (2male headers)

Power supply for theez8®® Development Platformtheez80190
Module,and application modules

Application Module inteidice (2female headers)
General-Purpose Port and LED matrix

RS232 serial communications ports
Embedded modem intaide

I2C devices
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Peripheral Device Signals
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I ezso !
I Module

: Interface |
|
|
|
|
|
|
|

Address Bus

NN N

AVAA V4

]

| Data Bus
RS232-0
SRAM :> (Console)
(512 KB
up to 2 MB)
RS232-1
(Modem)
ﬁ Embedded
v Modem
> LED
ll | (7x5 matrix)
——>| [fush
buttons
GPIO
and :r\V Pc
Address EEPROM
Decoder
—> fo
Register

A4

!

Application Module Headers

Figure 4. Basic ezZ80® Development Platform Block Diagram

ez80® Development Platform
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Physical Dimensions

The dimensions of thez8® Development PlatforniPCB is 177.8nm
x182.9mm. The overall height is 38.tam. Sed-igureb.
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Figure 5. Physical Dimensions of the ez80® Development Platform
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Operational Description

Theez8® Development Platforntan accept aneZ8(-core-based
modules, preided that the module intexées correctly to thez8®®
Development PlatformiThe purpose of theZ8® Development Platform
is to pravide the application deeloper with a tool towaluate the features
of theeZ80190 dvice and to deelop an application withoutiiding
additional hardwre.

eZ80190 Module Interface

The eZ80190 Module inteate proides easy an connection for the
€780190 ModuleThis interice is designed ta futureez8® modules
and usedeveloped modules using curreez8F devices.

TheezZ80190 Moduleriterface consists of w50-pin receptacles, JP1
and JP2which are described in thextgages.
Peripheral Bus Connector (JP1)

Figure6 illustrates the pin layout of the Peripheral Bus Connector in the
50-pin headerdocated at position JP1 on th28(® Development Plat
form. Table2 describes the pins and their functions.

ez80® Development Platform PRELIMINARY UMO014103-0803
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JP1
A6 AO
— 0 9 o—— "
A10 1 2 A3
GND _EXT 93 40 V33 EXT
e @ 5 6 o—n——
A8 2 e A7
A13 9 : - o A9
A15 9 o Al
A18 g1 12pP A16
A19 913 14p GND_EXT
—2=—d15 16Pp
A2 Al
AT 17 18P
— A g9 20p—S"5—
A4 A20
— 258 g1 22p—L—
AB 2 = A17
BIs ETH 923 o DIS FLASH
A2 925 26P V3.3 EXT
— e Q27 28—
ADD A23
CS0 929 30pP CS1
—Fa5—q31 3Rp—F—
Cs2 Do
— b1 9% Hup—pH —
—=—d35 3Bp—Fr——
D3 D4
D5 937 3P GND _EXT
—=2—0 39 40 p—F—
—D7  ds ppp—B5
MREQ A3 aa [OREQ
GND EXT 9 P RD
WR 9 jg jg O INSTRD
BUSACK OO e oo Oc BUSREQ
HEADER 25X2
IDC50

Figure 6. eZ80® Development Platform
Peripheral Bus Connector Pin Configuration—JP1
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Table 2. eZ80® Development Platform
Peripheral Bus Connector Identification—JP1?
€Z801900100ZCO
Pin # Symbol Signal Direction Active Level Signal2
1 A6 Bidirectional Yes
2 A0 Bidirectional Yes
3 A10 Bidirectional Yes
4 A3 Bidirectional Yes
5 GND
6 Vbp
7 A8 Bidirectional Yes
8 A7 Bidirectional Yes
9 A13 Bidirectional Yes
10 A9 Bidirectional Yes
11 A15 Bidirectional Yes
12 A14 Bidirectional Yes
13 A18 Bidirectional Yes
14 A16 Bidirectional Yes
15 A19 Bidirectional Yes
Notes:

1. For the sake of simplicity in describing the interface, Power and Ground nets are omitted from
this table. The entire interface is represented in the 280190 Module Schematic Diagrams on
pages 66 through 73.

2. The Power and Ground nets are connected directly to the e2801900100ZCO device.

Additional note: external capacitive loads on RD, WR, IORQ, MREQ, D0-D7 and A0-A23 should

be below 10pF to satisfy the timing requirements for the ez80® CPU. All unused inputs should be

pulled to either Vpp or GND, depending on their inactive levels to reduce power consumption and
to reduce noise sensitivity. To prevent EMI, the EZ80CLK output can be deactivated via software in
the eZ80F91’s Peripheral Power-Down Register.

ez80® Development Platform PRELIMINARY UMO014103-0803
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Table 2. eZ80® Development Platform

Peripheral Bus Connector Identification—JP1' (Continued)

—_—
~

e I
A

€Z801900100ZCO
Pin # Symbol Signal Direction Active Level Signal2
16 GND
17 A2 Bidirectional Yes
18 A1 Bidirectional Yes
19 A11 Bidirectional Yes
20 A12 Bidirectional Yes
21 A4 Bidirectional Yes
22 A20 Bidirectional Yes
23 A5 Bidirectional Yes
24 A17 Bidirectional Yes
25 DIS_ETH Output Low No
26 DIS_FLASH Output Low No
27 A21 Bidirectional Yes
28 Vbb
29 A22 Bidirectional Yes
30 A23 Bidirectional Yes
Notes:

1. For the sake of simplicity in describing the interface, Power and Ground nets are omitted from
this table. The entire interface is represented in the eZ80190 Module Schematic Diagrams on
pages 66 through 73.

2. The Power and Ground nets are connected directly to the e2801900100ZCO device.

Additional note: external capacitive loads on RD, WR, IORQ, MREQ, D0-D7 and A0-A23 should
be below 10pF to satisfy the timing requirements for the ez80® CPU. All unused inputs should be
pulled to either Vpp or GND, depending on their inactive levels to reduce power consumption and
to reduce noise sensitivity. To prevent EMI, the EZ80CLK output can be deactivated via software in
the eZ80F91’s Peripheral Power-Down Register.

UMO014103-0803
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Table 2. eZ80® Development Platform
Peripheral Bus Connector Identification—JP1' (Continued)

€Z801900100ZCO
Pin # Symbol Signal Direction Active Level Signal2
31 CSso Input Low Yes
32 cs1 Input Low Yes
33 cs2 Input Low Yes
34 DO Bidirectional Yes
35 D1 Bidirectional Yes
36 D2 Bidirectional No
37 D3 Bidirectional Yes
38 D4 Bidirectional Yes
39 D5 Bidirectional Yes
40 GND
41 D7 Bidirectional Yes
42 D6 Bidirectional Yes
43 MREQ Bidirectional Low Yes
44 IORQ Bidirectional Low Yes
45 GND
Notes:

1. For the sake of simplicity in describing the interface, Power and Ground nets are omitted from
this table. The entire interface is represented in the eZ80190 Module Schematic Diagrams on
pages 66 through 73.

2. The Power and Ground nets are connected directly to the e2801900100ZCO device.

Additional note: external capacitive loads on RD, WR, IORQ, MREQ, D0-D7 and A0-A23 should

be below 10pF to satisfy the timing requirements for the ez80® CPU. All unused inputs should be

pulled to either Vpp or GND, depending on their inactive levels to reduce power consumption and
to reduce noise sensitivity. To prevent EMI, the EZ80CLK output can be deactivated via software in
the eZ80F91’s Peripheral Power-Down Register.
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Table 2. eZ80® Development Platform
Peripheral Bus Connector Identification—JP1' (Continued)

eZ801900100ZCO
Pin # Symbol Signal Direction Active Level Signal2
46 RD Bidirectional Low Yes
47 WR Bidirectional Low Yes
48 INSTRD Input Low Yes
49 BUSACK Input Pull-Up 10KQ; Low Yes
50 BUSREQ Output Pull-Up 10KQ; Low Yes

Notes:

1. For the sake of simplicity in describing the interface, Power and Ground nets are omitted from
this table. The entire interface is represented in the eZ80190 Module Schematic Diagrams on
pages 66 through 73.

2. The Power and Ground nets are connected directly to the e2801900100ZCO device.

Additional note: external capacitive loads on RD, WR, IORQ, MREQ, D0-D7 and A0-A23 should

be below 10pF to satisfy the timing requirements for the ez80® CPU. All unused inputs should be

pulled to either Vpp or GND, depending on their inactive levels to reduce power consumption and
to reduce noise sensitivity. To prevent EMI, the EZ80CLK output can be deactivated via software in
the eZ80F91’s Peripheral Power-Down Register.

I/10 Connector (JP2)

Figure7 illustrates the pin layout of thez8(° Development Platforns /O

Connector in th&0-pin headeiThe 1/0O Connector is located at position
JP2 on thez8®® Development PlatformiTable3 describes the pins and

their functions.
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JP2
PB7 PB6
O—
PBs_ g1 2 PB4
PB3 9 o PB2
PB1 < °B PBO
GND EXT 9 o PC7
pce 9 19P—pcs
Pca g1l 2B pcs
PC2 1314 PCA
Pco__J15 18P Py
Poe 17 18P &\p ExT
PD5  J 19 200p PD4
PD3 921 22P PD2
PDI__J28 24P ppo_
o 925 6P 15
GND EXT OO 27 280 TRIGOUT
TCK 29 300 ™S
—O O—
RTC vbD o 31 32 5 EZ80CLK
ncscL__ 33 34 ‘
ICSDA 9 g? gg o GND EXT
FLASHWE o A
T3 J839 40 P—pis RDA
LSS 4 o— -
RESET jg 2z WAIT
Va3 Ext 9 noo o GND_EXT
AT SLP OO P OO NMI
HEADER 25X2
IDC50

Figure 7. ez80® Development Platform
1/0 Connector Pin Configuration—JP2
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Pin # Symbol Signal Direction Active Level eZ80F91 Signal2
1 PB7 Bidirectional Yes
2 PB6 Bidirectional Yes
3 PB5 Bidirectional Yes
4 PB4 Bidirectional Yes
5 PB3 Bidirectional Yes
6 PB2 Bidirectional Yes
7 PB1 Bidirectional Yes
8 PBO Bidirectional Yes
9 GND

10 PC7 Bidirectional Yes
11 PC6 Bidirectional Yes
12 PC5 Bidirectional Yes
13 PC4 Bidirectional Yes
14 PC3 Bidirectional Yes
15 PC2 Bidirectional Yes
16 PC1 Bidirectional Yes
17 PCO Bidirectional Yes
18 PD7 Bidirectional Yes
Notes:

1. For the sake of simplicity in describing the interface, Power and Ground nets are omitted from
this table. The entire interface is represented in the 280190 Module Schematic Diagrams on

pages 66 through 73.

2. The Power and Ground nets are connected directly to the eZ80F91 device.

UMO014103-0803

PRELIMINARY

Operational Description

17



eZ80190 Development Kit

User Manual
Tiioe
Table 3. eZ80® Development Platform
I/O Connector Identification—JP2' (Continued)

Pin # Symbol Signal Direction Active Level eZ80F91 Signal2
19 PD6 Bidirectional
20 GND
21 PD5 Bidirectional Yes
22 PD4 Bidirectional Yes
23 PD3 Bidirectional Yes
24 PD2 Bidirectional Yes
25 PD1 Bidirectional Yes
26 PDO Bidirectional Yes
27 TDO Input Yes
28 TDI/ZDA Output Yes
29 GND
30 TRIGOUT Input High
31 TCK/ZCL Output Yes
32 TMS Output High Yes
33 RTC_Vpp
34 EZ80CLK Input Yes
35 SCL Bidirectional Yes
36 GND
Notes:

1. For the sake of simplicity in describing the interface, Power and Ground nets are omitted from
this table. The entire interface is represented in the eZ80190 Module Schematic Diagrams on
pages 66 through 73.

2. The Power and Ground nets are connected directly to the eZ80F91 device.
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Table 3. eZ80® Development Platform
I/O Connector Identification—JP2' (Continued)
Pin # Symbol Signal Direction Active Level eZ80F91 Signal2
37 SDA Bidirectional Yes
38 GND
39 FlashWE Output Low No
40 GND
41 cs3 Input Low Yes
42 m Output Low No
43 RESET Bidirectional Low Yes
44 WAIT Output Pull-Up 10KQ; Low Yes
45 Vbb
46 GND
47 W_SLP Input Low Yes
48 NMI Output Low Yes
49 Vbb
50 Reserved
Notes:

1.

For the sake of simplicity in describing the interface, Power and Ground nets are omitted from
this table. The entire interface is represented in the eZ80190 Module Schematic Diagrams on
pages 66 through 73.

. The Power and Ground nets are connected directly to the eZ80F91 device.

Almost all of the connectorsignals are receid directly from the CPU.
Four input signals, in particulaoffer options to the application dgloper
by disabling certain functions of te280190 Module.

These four inputs are:

UM014103-0803 PRELIMINARY Operational Description
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® Disable Ethernef{IS_ETH)

* Disable Flash@IS_FL)

® FlashWrite Enable FlashWB

® Disable IrDA (DIS_IrDA—not used)

These four signals are described belo

Disable Ethernet

When actve Low, theDIS_ETH output signal disables the ENTAfrom
responding to CPU requests a result, additional inpigutput or mem
ory devices can be used in ti2S3address spac&he logic that disables
the Ethernet signal is listed AppendixA on page 74

Disable Flash

When actie Low, theDIS_FL input signal disables the Flash chip on the
€Z80190 Module.

Flash Write Enable

When actve Low, theFlashWEinput signal enablé#/rite operations on
the Flash boot block of thez80190 Module.

Disable IrDA

This signal does not perform a function on the e280190 Mod#R&TO
is aways used with the RS232 intack on thez8( Development Plat
form.

Application Module Interface

An Application Module Inteidce is preided to allev the user to add an
application-specifi module to thez8®® Development PlatfornZiLOG'’s
Thermostafpplication Module (not praded in the kit) is anxample

application-specifi module that demonstrates anA@/control system.
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To design an application module, the user shouldidifir with the
architecture and features of the e280190 Module currently installed.
Implementing an application moduw& theApplication Module Inteidice
requires that theZ80190 Modulelao be mounted on tlez83 Develop-
ment Platformbecause it (theZ80190 Modulefontains th&Z80190
microprocessoiTo mount an application module, use the twalecon
nectorsJ6 and J8.

Connectord6 carries th&PIO signalsandconnector]8 carries memory
and control signalsiables4 and5 list the signals and functions related to
each of these jumpers by pinvirr and ground signals are omitted for
the sak of simplicity

Table 4. GPIO Port Connector J6*

Signal Pin # Function Direction  Notes
SCL 5 I°C Clock Bidirectional
SDA 7 I°C Data Bidirectional
MOD _DIS 9 Modem Disable Input If a shunt is installed between
pins 6 and 9, the modem
function on the ezZ80®
Development Platform is
disabled.
MWAIT 13 WAIT signal for  Input This signal does not perform a
the CPU function on the eZ80190
Module.
EM_DO 15 GPIO, Bit 0 Bidirectional
CS3 17 Chip Select 3 of Output This signal is also present on
the CPU the J8.
EM_DI[7:1] 21,23,25, PortA, Bit[7:1]  Bidirectional
27,29,31,
33

Note: *All of the signals are driven directly by the CPU.
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Table 4. GPIO Port Connector J6* (Continued)
Signal Pin # Function Direction  Notes
Reserved 35
PCI[7:0] 39,41,43, Port C, Bit[7:0]  Bidirectional
45,47 ,49,
51,53
ID_[2:0] 6,810  ez80® Output
Development
Platform ID
CON_DIS 12 Console Disable Input If a shunt is installed between
pins 12 and 14, the Console
function on the eZ80®
Development Platform is
disabled.
Reserved 16,18
PDI[7:0] 22,2426, Port D, Bit[7:0] Bidirectional
28,30,32,
34,36
PB[7:0] 40,42,44, Port B, Bit[7:0] Bidirectional
46,48,50,
52,54
Note: *All of the signals are driven directly by the CPU.
ez80® Development Platform PRELIMINARY UMO014103-0803
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Table 5. CPU Bus Connector J8*
Signal Pin # Function Direction
A[0:7] 3-10 Address Bus, Low Byte Output
A[8:15] 13-20 Address Bus, High Byte Output
A[16:23] 23-30 Address Bus, Upper Byte Output
RD 33 Read Signal Output
RESET 35 Push Button Reset Output
BUSACK 37 CPU Bus Acknowledge Signal Output
NMI 39 Nonmaskable Interrupt Input
D[0:7] 43-50 Data Bus Bidirectional
CSJ0:3] 53-56 Chip Selects Output
MREQ 57 Memory Request Output
WR 34 Write Signal Output
INSTRD 36 Instruction Fetch Output
BUSREQ 38 CPU Bus Request signal Input
PHY 40 Clock output of the CPU Output

Note: *All of the signals except BUSACK and INSTRD are driven by low-
voltage CMOS technology (LVC) drivers.

/0 Functionality

Theez8® Development Platfornprovides additional functionalifyfeatur

ing general-purpose port, an LED matrix, a modem reset, andger trig
gers.These functions are memory-mapped with an address decoder based
on the Generiérray Logic GAL22IV10D (U15) deice manuéctured by
Lattice Semiconductpand a bidirectional latch (U1@&dditionally, U15 is

used to decode addresses for access toxthé. 2D matrix.
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Table6 lists the memory map addresses tpgters that allw access to the
above functionsThe raister at address00000h controls general-pur
pose port output control and LED anodgister functionsThe raister at
address$00001h controls the rgister functions for the LED cathode,
modem reset, and user triggekddress800002h controls general-pur
pose port data.

Table 6. LED and Port Emulation Addresses

Address Register Function Access

800000h LED Anode/General-Purpose Port WR
Output Control

800001h LED Cathode/Modem/Trig WR

800002h General-Purpose Port Data RD/WR

General-Purpose Port

The general-purpose port is emulated with the use of the GPIO Output
Control Rgister and the GPI1O Data fister If bit 7 in the GPIO Output
Control Rejister is 1, all of the lines on the general-purpose port are con
figured as inputs. If this bit is 0, all of the lines on the general-purpose
port are confjured as output3able7 lists the multiple functions of the

register

Table 7. LED Anode/General-Purpose Port Output Control Register

Function

Bit #

Anode Col 1

Anode Col 2

Anode Col 3

Anode Col 4
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Table 7. LED Anode/General-Purpose Port Output Control Register (Continued)

Bit #
Function 7 6 5 4 3 2 1 0
Anode Col 5 X
Anode Col 6 X
Anode Col 6 X
GPIO Output X

The GPIO Data Rgister receies inputs or pnddes outputs for each of
the s@en general-purpose port lines, depending on thequmation of
the port. Sedable8.

Table 8. General-Purpose Port Data Register

Bit #
Function 7 6 5 4 3 2 1
GPIO DO
GPIO D1 X
GPIO D2 X
GPIO D3 X
GPIO D4 X
GPIO D5 X
GPIO D6 X
GPIO D7 X

X| o

A Caution: Reading from the general-purpose port can damage trexgri
used for the general-purpose port and memifing port can,
however, be used for writing data.
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LED Matrix

The one %5 LED matrix deice on theez8®® Development Platfornis a
memory-mapped déce that can be used to display information, such as
programmed alphanumeric characters. &ample, the LED display
sample program that is shipped with this kit displays the alphanumeric
message:

eZ80

To illuminate ay LED in the matrix, its respewt anode bit must be set
to 1 and its corresponding cathode bit must be set to O.

Bits 0—6 inTable7 are LED anode bit3'hey must be set High (1) and
their corresponding cathode bits, bits 0—Zable9, must be set Lw (0)
to illuminate each of the LEB, respectiely.

Bit 7 in Table7 does not carry ansignificance within the LED matrix. It
is used for the general-purpose port as a control bit.

Table9 indicates the multiple gester functions of the LED cathode,
modem, and trigger3his table shars the bit confjuration for each cath
ode bit. Bits 5, 6, and 7 do not carryyasignificance within the LED
matrix. These three bits are control bits for the modem résgt,, and
Trig2 functions, respectly.

Table 9. Bit Access to the LED Cathode, Modem, and Triggers

Bit #
Function 7 6 5 4 3 2 1 0
Cathode Row 5 X
Cathode Row 4 X
Cathode Row 3 X
Cathode Row 2 X
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Table 9. Bit Access to the LED Cathode, Modem, and Triggers (Continued)

Bit #
Function 7 6 5 4 3 2 1 0
Cathode Row 1 X
MRESET X
Trig 1 X
Trig 2 X

An LED display sample program is shipped with ¢280190 Deelop-
ment Kit Please refer to the280190 Deelopment KitQuick Start Guide
(QS0M4) or to theTutorial section in th&iLOG Developer Studio |l—
€Z80 User ManugluUM0123).

Modem Reset

The Modem Reset signal, MRESH3 used to reset an optional setck
modem.This signal is controlled by bit 5 in thegister shavn in Table9.
The MRESET signal isvailable at the embedded modem sicktertice
(J9, Pirl). Setting this bit Lav places the optional soekmodem into a
reset statélThe user must pull this bit High aig to enable the soek
modem. Reference the appropriate documentation for thetsooklem to
reset timing requirementdlore information about this signal is pided
in the net section.

User Triggers

Two general-purpose trigger output pins arevigled on theeZ8¢
Development PlatformLabeled J21 (fig2) and J22 (figl), these pins
allow the user a ay totrigger external equipment to aid in the depof
the system. Sefeigure8 for trigger pin details.

UM014103-0803 PRELIMINARY Operational Description
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J21 J22
- Ground

[
lﬁ' Trigger output

Trig2  Trig1
Figure 8. Trigger Pins J21 and J22

Bits 6 and 7 iriTable9 are the control bits for the user triggers. If either
bit is a 1, the correspondifigigl andTrig2 signals are dren High. If
either bit is 0, the correspondiifiggl andTrig2 signals are dven Low.

Embedded Modem Socket Interface

Theez8® Development Platfornfeatures a soeik for an optional 56K
modem (a modem is not included in the Kihe tested modem for this
eZ80190 Deelopment Kitis a Congant sockt modem, part number
SF56D/SPInformation about this modem and its indes is gailable in the
SmartSCM SocktModem data sheet (Doc. No. 101522D) fromaw.corn
exant.com

Connectors J1, J5, and J9yid® connection capabilitfhe modem
soclet interfice proided by these three connectors isvghan Figure9.
Tables10 throughl 2 identify the pins for each connectdhe embedded
modem utilizes BRT1, which is &ailable via the Port C pins.
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Figure 9. Embedded Modem Socket Interface—J1, J5, and J9

Table 10. Connector J5

Pin Symbol Description
1 M-TIP Telephone Line Interface—TIP.
2 M-RING Telephone Line Interface—RING.
Table 11. Connector J9
Pin Symbol Description
1 MRESET  Reset, active Low, 50-100ms. Closure to GND for reset.
3 GND Ground.

UMO014103-0803
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Table 11. Connector J9
6 D1 DCD indicator; can drive an LED anode without additional circuitry.
7 D2 RxD indicator; can drive an LED anode without additional circuitry.
8 D3 DTR indicator; can drive an LED anode without additional circuitry.
9 D4 TxD indicator; can drive an LED anode without additional circuitry.

Table 12. Connector J1

Pin Symbol Description

2 MOD DIS Modem disable, active Low.
4 Ve +5 VDC or +3.3 VDC input.
24 GND Ground.

25 PC4 DTR1 DTRinterface; TTL levels.
26 PC6_DCD1 DCD interface; TTL levels.
27 PC3 CTS1 CTS interface; TTL levels.
28 PC5 DSR1 DSRinterface; TTL levels.
29 PC7_RI Ring Indicator interface; TTL levels.
30 PCO_TXD1 TxD interface; TTL levels.
31 PC1_RXD1 RxD interface; TTL levels.
32 PC2 RTS1 RTS interface; TTL levels.

Components P41, C3, C4, and U11 pvade the phone line intaate to
the modem. On thez8(® Development PlatfornEDs D1, D2, D3, and
D4 function as status indicators for this optional modem.

The phone line connection for the modem is for the United States only
Connecting the modem outside of the U.S. requires ncatlidin.
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eZ80® Development Platform Memory

Memory space on theZ8(®® Development Platforntonsists of onboard
SRAM and additional footprints.

Onboard SRAM

Theez8® Development Platfornfeatures 51BRB SRAM at U20.This
SRAM provides the basic memory requirement for small applications
developmentThis SRAM is in the address ranB@0000h—BFFFFFh.

Additional SRAM

The amount 0€Z8(®® Development Platfornrmemory can bexéended if
required by adding SRAM ge&es. U19, U18, and U17 pride this capa
bility. However, the user should beavare that additional SRAM must be
installed in the follaving order:

1. U19, address rangg@®0000h—B7FFFFh
2. U18, address rangg@0000h—AFFFFFh
3. Ul7, address rang®0000h—A7FFFFh

If SRAM memory is installed in a dérent order than the ab®

sequence, SRAM will not be contiguous unless the user is able to change
the address decoddt10. Memory access decoding is performed by this
address decodamplemented in the Genergray Logic device,
GAL22LV10D (U10).

Memory Map

A memory map of thez8®® CPUis illustrated irFigure10. Flash mem
ory and SRAM on the 280190 Module are addressed @B&andCS1
are actie Lov. SRAM on theeZ8@® Development Platfornis addressed
whenCS2is actie Low.

The €Z280190 MCU featurek® of internal SRAM in the address range
EO00h—FFFFh and KB of MACC RAM in the address ran@&00h—
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DFFFh. Internal RAM can be mappedyavhere in the 181B address
space in 6KB steps PCOOh—FFFFh to DOOOh—FFFFFFh). The softvare
included in theez80190 Deelopment Kitassumes internal RAM in the
rangeE000h—FFFFh for the interrupt ector tableThis range werlaps the
address range assigned to Flash men®80(on the eZ80190 Module.

} Note:

I/O device at addres300h. It usesCS3

FFFFFFh

DFFFFFh

SRAM Memory
up to 2 MB

C7FFFFh

C00000h

BFFFFFh

B80000h

Expansion SRAM Memory
up to 1.5 MB

80FFFFh

800000h

7FFFFFh

Expansion Module
Flash Memory up to 4 MB

400000h

3FFFFFh

Flash Memory

OFFFFFh

000000h

Ethernet Module
SRAM

EMain Board

SRAM (512 KB)

Up to 4 MB

1 MB on
Ethernet Module

The Ethernet controlletocated on the eZ280190 Module, is mapped as an

Cs1

CS2

CS0 (8 MB)

Figure 10. Memory Map of the eZ80® Development Platform
and eZ80190 Module
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The LED matrix and the general-purpose port circuitry are mapped in the
address rang@00000h-80f f f f h. The CS2chip select should be d&n
Low to select the LED matrix or general-purpose port.

LEDs

As stated earlieiL,EDs D1, D2, D3, and D4 function as status indicators
for an optional modenThis section describes each LED and the LED
matrix device.

Data Carrier Detect

The Data Carrier Detect (DCD) signal at D1 indicates that a good carrier
signal is being receéd from the remote modem.

RX

The RX signal at D2 indicates that data is neegifrom the modem.

Data Terminal Ready

The Datalerminal Ready (DTR) signal at D3 informs the modem that the
PC is ready

X

TheTX signal at D4 indicates that data is transmitted to the modem.

Push Buttons

TheezZ8® Development Platfornprovides user controls in the form of
push luttons.These pushuitons serg as input dédces to theez8P
Ethernet Deice device. The programmer can use them as necessary for
application deelopmentAll push luttons are connected to the general-
purpose port pins.

UM014103-0803 PRELIMINARY Operational Description



34

eZ80190 Development Kit
User Manual

—
-~

e I
Iikos

PBO

The PBO pushudton switch, SW1, is connected to bit O of the general-

purpose portThis switch can be used as the port input if required by the
user

PB1

The PB1 pushutton switch, SW2, is connected to bit 1 of the general-
purpose portThis switch can be used as the port input if required by the
user

PB2

The PB2 pushudton switch, SW3, is connected to bit 2 of the general-
purpose portThis switch can be used as the port input if required by the
user

RESET

The Reset pustultton switch, SW4, resets te#8(° CPUand theeZ8(®
Development Platform

Jumpers

TheezZ8® Development Platfornprovides a number of jumpers that are
used to enable or disable functionality on the platform, enable or disable
optional features, or to priale protection from inaddrtent use.

Jumper J2

The J2 jumper enables/disablesArbanscever functionality When the
shunt is placed, IrB communication is disabled@his jumper does not
perform a functions when theZ80190 Modulés installed.
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Jumper J3

The J3 jumper connection controls the mode of the general-purpose port
and communication with thexb LED. When the shunt is placed, the
general-purpose port is disabled. Sable13.

Table 13. J3—DIS_EM

Shunt
Status Function Affected Device
In Application Module Communication with 7x5 LED and Port emulation
Hardware Disabled circuit is disabled.
Out Application Module Communication with 7x5 LED and the general-
Hardware Enabled purpose port circuit is enabled.
Jumper J7
The J7 jumper connection controls Flash boot loader programwiimen
the shunt is placedyerwriting of the Flash boot loader program is
enabled. Se€able14.
Table 14. J7—FlashWE
Shunt
Status Function Affected Device
Out The Flash boot sector of the eZ80190 Flash boot sector of the e280190
Module is write-protected. Module.
In The Flash boot sector of the eZ80190 Flash boot sector of the e280190
Module is enabled for writing or Module.
overwriting.
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Jumper J11
The J11 jumper connection controls access to the Flash menvacg.de
When the shunt ieemoved, access to the Flashulee is disabled/pre
vented. Sed@ablel5.
Table 15. J11—DIS_FL
Shunt
Status Function Affected Device

ouT All access to Flash on the eZ80190 Flash on eZ80190 Module.
Module is disabled.

IN Flash on the eZ80190 Module is Flash on €Z280190 Module.
enabled.

Jumper J12

The J12 jumper connection controls the selection of a53VDC
power supply to the embedded modem, if an embedded modem is used.
SeeTablel6.

Table 16. J12—5VDC/3.3VDC for an Embedded Modem

Shunt
Status Function Affected Device

1-2 5VDC is provided to power the embedded modem. Embedded modem.

2-3 3.3VDC is provided to power the embedded modem. Embedded modem.
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Jumper J14
The J14 jumper connection controls the polarity of the Ring Indicator
SeeTablel7.
Table 17. J14—Rl
Shunt
Status Function Affected Device
1-2 The Ring Indicator for UART1 is inverted. UART1.
2-3 The Ring Indicator for UART1 is not inverted. UART1.
For jumpers J15-J18, RS485 functionality is n@ilable on the
€780190 ModuleHowever, this functionality is @ailable in otheez8®®
devices.
Jumper J15
The J15 jumper connection controls the selection RS485 circuit along
with UARTO. When the shunt is placed, the RS485 circuit is enabled. See
Table18. RS485 functionality will beailable in futureez8® devices.
Table 18. J15—RS485_1_EN*
Shunt
Status  Function Affected Device
In The RS485 circuit is enabled on UARTO. IrDA, UARTO CONSOLE
The UARTO CONSOLE interface and IrDA are interface, RS485 interface.
disabled.
Out The RS485 circuit is disabled on UARTO. IrDA, UARTO CONSOLE

interface, RS485 interface.

Note: *To enable the RS485 circuit, the corresponding IrDA/RS232 circuit must be disabled.
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Jumper J16

The J16 jumper connection controls the selection of the RS485 circuit.
However, UART1 MODEM interface and the soekmodem intekce are
disabled if the RS485 circuit is enabl®dhen the shunt is placed, the
RS485 circuit is enabled. S&able19.

Table 19. J16—RS485_2_EN

Shunt
Status Function Affected Device

In The RS485 circuit is enabled on UART1. The UART1 MODEM interface,
UART1 MODEM interface and the Socket Socket Modem Interface, and
Modem interface are disabled. RS485 interface.

Out The RS485 circuit is disabled on UART1. UART1 MODEM interface,
Socket Modem Interface, and
RS485 interface.

Jumper J17

The J17 jumper connection controls the selection of the RS485 termina
tion resistor circuitWhen the shunt is placed, the RS485 termination
resistor circuit is enabled. Séable20.

Table 20. J17—RT_1*

Shunt
Status Function Affected Device

In The Termination Resistor for RS485 1 is IN. RS485 interface.
Out The Termination Resistor for RS485 1 is OUT. RS485 interface.

Note: *Before enabling the termination resistor, ensure that the device is located at the end of the
interface line.
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Jumper J18

The J18 jumper connection controls the selection of the RS485 termina
tion resistor circuitWhen the shunt is placed, the RS485 termination
resistor circuit is enabled. S&able21.

Table 21. J1I8—RT_2*

Shunt

Status  Function Affected Device
In The Termination Resistor for RS485 2 is IN. RS485 interface.
Out The Termination Resistor for RS485 2 is OUT. RS485 interface.

Note: *Before enabling the termination resistor, ensure that the device is located at the end of the
interface line.

Jumper J19

The J19 jumper connection selects the range of memory addresses for the
external chip select signalS_EX to the application module. See
Table22.

Table 22. J19—EX_SEL

Shunt
Status Function Affected Device

1-2 CS_EX is decoded in the CS0 memory space and is Application module
located in the address range 400000h—7FFFFFh. addressing.

34 CS_EX is decoded in the CS2 memory space and is Application module
located in the address range AOOOOOh—A7FFFFh. addressing.

5-6 CS_EX is decoded in the CS2 memory space and is Application module
located in the address range AB0000h—AFFFFFh. addressing.

7-8 CS_EX is decoded in the CS2 memory space and is Application module
located in the address range BOO0O0OOh—B7FFFFh. addressing.
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Jumper J20

The J20 jumper connection controls the selection ofttexreal chip
select in thexernal application modul&/hen the shunt is placed, the
external chip select signalS_EX is disabled. Se&able23.

Table 23. J20—EX_FL_DIS

Shunt
Status Function Affected Device

IN The jumper for EX_FL_DIS is IN. The chip select on the application module
is disabled.

ouT The jumper for EX_FL_DIS is OUT. The chip select on the application module
is enabled.

Connectors

A number of connectors argailable for connectingxernal deices
such as th&@PAK || emulatoy PC serial ports xternal modems, the cen
sole, and LAN/telephone lines.

J6 and J8 are the headers, or connectors, thatdprpin-outs to connect
ary external application module, such as ZiL@GhermostaApplica-
tion Module.

Connector J6

The J6 connector pvades pin-outs to makuse of GPIO functionality

Connector J8

The J8 connector pyvales pin-outs to access memory and other control
signals.

ez80® Development Platform PRELIMINARY UMO014103-0803
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Console

Connector P2 is the RS232 terminal, which can be used for observing the
console output. P2 can be connected RC running HyperTerminal
programif required.

Modem

Connector P3 prades a terminal for connecting axternal modem, if
used with theeZ80190 Deelopment Kit

I2C Devices

The two 12C devices on theZ8®® Development Platfornare the U2
EEPROM and the U13 Corduration rgister The EEPRM provides
16KB of memory The Conffjuration rgister prewvides access to control
the confguration of an application-spedcifiunction at thépplication
Module Interace. Neither dece is utilized by theZ80190 Deelopment
Kit software.The user is free to glelop proprietary softare for these
two devices.The addresses for accessing thesécde are listed in

Table24.
Table 24. 12C Addresses
Device/Bit # 7 6 5 4 3 2 1 0
EEPROM (U10)* 1 0 1 0 0 A1 A0 RW

Configuration Register (U13) 1 0 0 1 1 1 0 RW
Note: *EEPROM address bits A0 and A1 are configured for Os.

DC Characteristics

Understanding proper DC current requirements foe#g® Develop-
ment Platformwhen application modules are plugged into itésyv

UMO014103-0803 PRELIMINARY I2C Devices
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important for deeloping applicationsThis section praides an estimate

of the arerage current requirement wherfeliént combinations of these

application modules are plugged in to &#8® Development Platform

The measurements of current that arexshim Table25 are for the uses’

referenceThese alues canary depending on the type of application that

is developed to run with the platform.

Table 25. DC Current Characteristics of the
ez80® Development Platform with Different Module Loads
Current
Platform/Modules Configurations Requirement (mA) Status
€Z80® Development Platform and 173 When connected only to a
€Z80190 Module power supply, and when
no program is running.
€Z80® Development Platform, eZ80190 174 When connected only to a
Module, and Modem Module power supply, and when
no program is running.

€Z80® Development Platform, eZ80190 195 When connected only to a
Module, and Thermostat Application power supply, and when
Module no program is running.
€Z80® Development Platform, 280190 203 When connected only to a
Module, Modem Module, and power supply, and when
Thermostat Application Module no program is running.
ez80® Development Platform and 325 When the LED demo is
e€Z80190 Module running.
ez80® Development Platform, eZ80190 325 When the LED demo is
Module, and Modem Module running.
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Table 25. DC Current Characteristics of the
ez80® Development Platform with Different Module Loads (Continued)

Current
Platform/Modules Configurations Requirement (mA) Status
ez80® Development Platform, eZ80190 350 When the LED demo is
Module, and Thermostat Application running.
Module
ez80® Development Platform, eZ80190 360 When the LED demo is
Module, Modem Module, and running.

Thermostat Application Module

UMO014103-0803 PRELIMINARY DC Characteristics
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eZ80190 Module

This section describes te@80190 Module &rdware, its interices and
key components, including the CPU, Ethernet Médiaess Contraér
(EMAC), and memaory

Functional Description

The eZ80190 Module is a compact, high-performance Ethernet module
specially designed for the rapidwddopment and depyment of embed

ded systems requiring control and Internet/Intranet corvitgctia

Ethernet and/oraist Multiply-Accumulate operationadditional deices
such as serial ports, LED matric&R10 ports, andI?C devices are sup
ported when connected to th28®® Development PlatformA block dia
gram representing both of these boards isvahia Figurel on page 4

Theez80190 Modules deeloped to be a plug-in module to 28
Development PlatformThe small-footprinteZ80190 Modulgrovides a
CPU,SRAM, Flash memoryareal-time clockand an EMA. This low-
cost, apandable module is peered by theeZ80190 rnicroprocessqra
member of ZILOGS nev eZ8(® product &mily. The module also cen
tains a battery and an oscillator in support of theoandReal-Time
Clock (RTC). TheeZ80190 Module &n also be used as a stand-alone
development tool when prided with an gternal paver source.

Physical Dimensions

The footprint of theeZ80190 Moduld’CB is 63.5nmx 78.7mm.With an
RJ-45 Ethernet connectdhe werall height is 25hm. Sed-igurell

eZ80190 Module PRELIMINARY UM014103-0803
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Figure 11. Physical Dimensions of the eZ80190 Module
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Figurel2illustrates the top layer silkscreen of ##¥80190 Module
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Figurel3illustrates the bottom layer silkscreen of &&0190 Module
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Figure 13. eZ80190 Module—Bottom Layer

Operational Description

The purpose of theZ80190 Module aa feature of theZ80190 Deel-
opment Kitis to pravide the application deloper with a plug-in tool to
evaluate memorgnd the other features of theZ80190 evice.

UM014103-0803 PRELIMINARY Operational Description
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Ethernet Media Access Controller

Theez80190 Moduleontains a CS8900A Ethernet Mediecess Con
troller (EMAC—combinesVIAC andPHY functions) which is attached to
the data/addressib (AO—-A3, DO-D7RD, andWR) of the processor
This chip is connected to the process@S3Chip Select, and to the PD4
pins for interrupt purposes. Connection of pins PD6 and PD7 for
LANACT (wake-up from sleep) and SLEEP is optional and resistor
selectable onboard (see b&JoDetails about the internalgisters of the
CS8900A EMAC can be found on the Cirrus Logic websitgvaiw.cir-
rus.com

Ethernet LEDs

There are tw green LEDs, a Link LED and a LAN LED, that are located
adjacent to each other on 880190 ModuleA steady LAN LED (top)
indicates receed link pulses from the Ethernétflashing Link LED
(bottom) indicatedraffic (RX orTX) on the LAN.

Ethernet Connector

TheezZ80190 Modulés equipped with an RJ-45 connector that features
integrated magnetics (transformeommon mode chals).The remain
ing pins on the onboard RJ-45 connector are not connected.

An RJ-45 loopback connector can be usecktifywthe correct operation
of the Receier and th&@ransmitter Pin assignments for the RJ-45 Ether
net connector are siva in Table26.

Table 26. Ethernet Connector Pin Assignments

Pin Function
TX+
TX-
RX+
RX-

O WIN| =
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To connect theZ80190 Modulalirectly to another host (e.g., to a per
sonal computer), a crosgr cable must be used.

The EMAC can be additionally protected by placing an ESD protection
array on the module at8JThis array can be either of the LEBD5C-6
(Semtech) or ESB25B1 (ST Microelectronics) dces.

GPIO Pins for Enabling LAN Activity, Sleep, Interrupt

GPIO input bit PD4 seps as an acste High interrupt input for the
EMAC’s INTRQO output.

GPIO output bit PD7 can be usedptacethe EMAC into SLEEPmode.
When pulling SLEEP (PD7) v after enabling HWStandbyE and
HWSleepE modes, the chip dralowver current, because only the
recever is operatingd zero-Ohm resistor at position R14 on &#80190
Development Kitis required for this function.

If LAN activity is detected, the LANCT signal is pulled La. The

LANACT is connected to GPIO input PD6 and can be used in interrupt
edge-detection mode toake up and reinitialize the Ethernet chip.
zero-Ohm resistor at position R15 on the module is required for this func
tion. In this case, the PD6 pin is notidable for GPIO on the I/O cen
nector

EMAC Access

CS3is used for selecting the Ethernet KIAFor 50MHz operation, set
the CS3_CTL rgister (I/O addresB3h) to F8h (7 wait states for 1/0).

The EMAC requires —IOR to be aeé for 135s and —I@V to be actre

for 110ns.

To satisfy proper setup times at\dblz, —IOR is delayed by one clock
cycle and —IQV is delayed by te clock g/cles wherCS3goes actie. To
satisfy proper hold times at MHz, the EMAC address and data are
latched wher€CS3goes inactie.

UM014103-0803 PRELIMINARY Operational Description
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eZ80190 Module Memory

TheezZ80190 Module @ntains 51KB SRAM and IMB Flash memory
This addressing structure pides 15MB of contiguous RAM for imme
diate use.

SRAM Memory

TheezZ80190 Moduledatures 51RB of fast SRAMAccess speed is
typically 12ns or fster allowing zero-vait-state operation &0MHz.

With the CPU abOMHz, onboard SRAM can be accessed with zeaid w
states. CS1_CTL (chip sele€8]) is set to08h (no wait states).

Flash Memory
The Flash Boot Loadgeapplication code, and user cauifiation data are
held permanently in Flash memory

Internal RAM

The eZ80190 MCU featureK® of zero-wait-state internal SRAMLhis
internal RAM can be mappedymhere in the 151B address space in the
address range000h—FFFFh.

Reset Generator

The onboard Reset Generator Chip is connected ®48@190 Rset
input pin. It performs reliable R@r-On Reset functions, generating a
reset pulse with a duration of 208 if the paver supply drops belo
2.93V. This reset pulse ensures that the boarwgd starts in a defed
condition.The RESET pin on the 1/O connector eets the status of the
RESET line. It is a bidirectional pin for resettingernal peripheral com
ponents or for resetting teZ80190 Deelopment Kitwith a lov-imped
ance output (e.g. a 100-Ohm pustiton).

eZ80190 Module PRELIMINARY UM014103-0803
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Real Time Clock

The onboard real-time clock can function when the systemepsupply
is davn.An onboard capacitor (GoldCap) otternal accumulator/battery
senes as a standby wer supplyThe M41T11 Real-ime-Clock

included on th@Z80190 Moduleontains Binary Coded Decimal (BCD)
counting rgisters for Seconds, Minutes, Hours, Dslpnth,Year; it also
contains a Century bit and 56 bytes of watkip RAM.The fully-

chaged 0.F GoldCap bridges peer outages with a maximum of 4
hours.The GoldCap, in contrast to a battery or an accumulaffers an
adwantage in that service/replacement is not necessary

Thel2C address of the RC is Doh for Writes andD1h for Reads.

Details about the internalgisters of the M41T11 Realifie clock can
be found on the ST Microelectronics websitav{v.st.con).

I2C Bus Software Emulation

The €Z80190 déce contains tw paverful master/skee mode?C bus
controllers Thel?C data (SI\) and clock (SCL) pins on PD1/PDO and
PC1/PCO0 GPIO are multipted with the LART and SPI functiondlo use
I2C bus operation in parallel with console and modem 1/O, the module
[ICSCL/IICSDA pins on connector JP2 can be kukio A7 (IICSDA)

and R6 (IICSCL) of the e280190 dice. In this case, aiC master
mode softvare emulation is necessary to acdéésdevices.

Using RA7/PA6 or PC1/PCO for IICSB/IICSCL is resistorselectable on
the eZ280190 Module.

DC Characteristics

As different combinations of application modules are loaded onto the
eZ8®® Development Platformcurrent requirements change. Please see
Table25 on page 420 reference current consumpticaiues for these
different modules.

UMO014103-0803 PRELIMINARY Real Time Clock
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Flash Loader Utility

The Flash Loader utility resides in the boot sector of Flash memory
located on theZ80190 ModuleThe Flash Loader utility alles theuser
to program application code into Flash memory

Please refer to thexternal Flash Loader Product User GUEEIGO0R)
for more detalils.

Mounting the Module

When mounting theZ80190 Module wto theeZ8(® Development Plat
form, check its orientation to the platform to ensure a corre®ifill of
JP1 on th@z80190 Module mst align with pin 1 of JP1 on tleZ8¢
Development PlatformPin 11 of JP2 on th@Z80190 Module mst align
with pin 1 of JP2 on theZ8(®® Development Platformetc

Changing the Power Supply Plug

The unversal 9VDC pwer supply ofers three dierent plug confjura
tions and a tool that aids in rewing one plug condjuration to insert
anotheras shan in Figure14.

L

—

Figure 14. 9VDC Universal Power Supply Components

780190 Module PRELIMINARY UM014103-0803
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To exchange one plug comgfiration for anotheperform the follaving
steps:

1.

UMO014103-0803

Place the tip of the remal tool into the round hole at the top of the
current plug congjuration.

Press davn to disengge the keper tab and push the plug cgofa
tion out of its slot.

Select the plug corgiuration appropriate for your location, and insert
it into the slot formerly occupied by the preus plug confjuration.

Push the n& plug confguration devn until it snaps into place, as
indicated inFigure15.

Figure 15. Inserting a New Plug Configuration

PRELIMINARY Changing the Power Supply Plug
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ZPAKII

ZPAK 1l is a dehg tool used to deslop and delog hardvare and soft
ware. It is a netarked deice featuring an Ethernet intade and an
RS232 console porEPAK Il is shipped with a precoqfired IP address
that can be changed to suit the user on a localanketwor more informa
tion about using and cogfiringZPAK II, please refer to thePAK I
Dehug InterficeTool Product User GuiddPUG0015) and theZ80190
Development KitQuick Start GuiddQS0M4).

ZDI Target Interface Module

JTAG

The ZDITarget Interhce Module preides a plgsical interce between
ZPAK Il and theeZ8(® Development PlatforniThe TIM module supports
ZDI functions. er more information on using tAieM module or ZDI
please refer to theZ80190 Deelopment KitQuick Start Guide
(QS0004)and theeZ80190 Module Bduct Specifiation(PSA91).

Connector P1 is the &G connector on theZ8(® Development Plat
form. JTAG will be supported in the reoffering ofez8®® products.

Application Modules

ZPAKII

ZiLOG offers theThermostaBpplication module, which can be used for
evaluating and deeloping process control and simple 1/O applications.
TheThermostafpplication module is equipped with an LCD display that
can be used to display process control and othetigdl parameters.de
additional reading about tiigermostat application, please seelaa
Thermostat Dem@pplication Note(AN0104) onzilog.com

PRELIMINARY UM014103-0803
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ZDS I

ZiLOG Developer Studio 11ZDSI) Integrated Deelopment Exiron-
ment is a complete stand-alone system thatiges a state-of-the-art
development evironment. Based on thindows® Win98SE/NT4.0-
SP6/Wn2000-SP2/MWhXP user interdcesZDS Il integrates a language-
sensite editor project manageC-Compiler assembletinker, librarian,
and source-kel symbolic debgger that supports tez8d® CPU. For
more information about using and canfiingZDS I, please refer to the
ZiLOG Developer Studio 11—eZ80 Wser ManualUM0123).

ZDS 1l PRELIMINARY UM014103-0803
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Troubleshooting

Overview

Before contacting ZiLOG Customer Support to submit a problem report,
please follav these simple steps. If a hamw filure is suspected, con
tact a local ZiLOG representati for assistance.

Cannot Download Code

If you are unable to denload code to RAM using ZDS, malsure to
press and release the Reagtdn on theez8® Development Platform
prior to selectindBuild - Debug - Reset + Gaon ZDS.

No Output on Console Port

TheeZzZ80190 Deelopment Kitis shipped with a Flash Loader utility that
is loaded in the protected boot sector of Flash memory (U3). Upeerpo
up of theez8® Development Platfornand theeZ80Webserer-i E-NET
Module the eZ280190 déce on the module starts running code from this
Flash memory aredhis code enables the Console port with settings of
57.6kbps, 8, N, 1.

The Console checks the Raaehuffer. If a space character is recegd on

the Console port, the Flash Loader utility is enabled and a boot message
should be displayed on your connectedick If no message is dis

played, check the follging:

*  Jumper J2 must B@N (IrDA is disabled)

® On Connector J6, the jumper must be reetbfrom pins 6 and 9 (pin
namescon_dis andGND).

UMO014103-0803 PRELIMINARY Overview
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IrDA Port Not Working

If you plan on using the Ir®transcever on theeZ80Webserer-i E-NET
Module male sure the hardave is set up as folis:

*  Jumper J2 must B@H- (to enable the controbge that dries the
IrDA device)

® Set port pin PD2 Lw. When this port pin and Jumper J2 are turned
OF, the IrDA device is enabled.

® Install a jumper on connector J6 across pin nactoesdis andGND
to disable the console serial portveri

Difference Between EMAC and IP Address
Media Access Control (MAC)

Each andery Ethernet déce interfice to the netark media (e.g., net

work adapterport on a hub) contains a unique RAaddress, which is
hard-coded into the haréwe when it is manattured An Ethernet

device addresses a host using a unique 48-bit address called its Ethernet
address or MediAccess Control (ME) address.

MAC addresses are usually represented as six colon-separated pairs of
hex digits, e.g., 6:0:20:11:ac: 8bhe frst three bytes (e.g., 6-0-20) are

the manudcturers code, which can be used to identify the maciufrer

The last three bytes are the unique station ID or serial number for the
interface.This station ID is unique and is associated with a particular
Ethernet deice. The Data Link layer's protocol-specitieader specds

the MAC address of the pagks source and destinatid®ihen a pacét is

sent to all hosts (broadcast), a special®/&ddress {fff:ff.ff.ff.ff) is

used.

MAC addresses uniquely identify each node in a ot the Media
Access Control layethe lavest netwark layer that directly integices
with the ptysical media (e.g., twisted-pair wires).

Troubleshooting PRELIMINARY UM014103-0803
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On a LocalArea Netvork or other netwrk, the MAC address is the cem
puter's unique hardave numberOn an Ethernet LAN, the M2 address

is the same as an Ethernet addré§&ign it is connected to the Internet, a
computer (ohost as the Internet protocol considers it), a correspondence
table relates the Internet Protocol (IP) address to the computgsisaih
(MAC) address on the LAN.

IP Address

An IP address is a 32-bit number that ideesifeach sender or reesi of
information that is sent in paets across the Internet.

An IP address contains twparts: the identiir of a particular netark on
the Internet, and an idenéfi of the particular déce (which can be a
sener or a vorkstation) within that netark. On the Internet itself—that
is, between the router that w&s packts from one point to another along
the route—only the netwk part of the address isamined.

Relationship of the IP Address to the Physical Address

The machine or prsical address used within arganization's local area
networks can be diérent than the IP address coming from the Internet.
The most typicab>emple is the 48-bit Ethernet addreBSP/IP includes
theAddress Resolution Protocol (ARP) that lets the administrator create a
table that maps IP addresses tggital addresses.

The Ethernet MAC address of the ZPAKII

When connecting th8PAK Il serial port to a PC running Hypexminal,
hold the space bar and reset ZRAK II.

When Hyper€rminal prompts with
eZ80>
entere to display the MA address.

UMO014103-0803 PRELIMINARY Difference Between EMAC and IP Address
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Resolving IP Address/Subnet Mask Conflicts

For running demos properltheZPAK Il IP address and subnet mask
must be properly corgured. Please folle the instructions praded in
theeZ80190 Deelopment KitQuick Start GuidéQS0004) to set up and
run the demos oBDS 1.

Contacting ZiLOG Customer Support
For additional troubleshooting solutions, see ZDS Online Help.

For valuable information about hardwne and softare deelopment tools,
visit ZILOG Customer Suppondnline. Davnload the latest releasedry
sion ofZiLOG Developer Studib

Get the latestoftware updateffom ZiLOG as soon as thi@are aailable!

Troubleshooting PRELIMINARY UM014103-0803
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Schematic Diagrams

eZ80® Development Platform

Figuresl6 through20 present the schematics of #88(° Development Platform
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Figure 17. ez80° Development Platform Schematic Diagram, #2 of 5
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Figure 19. ez80° Development Platform Schematic Diagram, #4 of 5
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Figure 20. ez80° Development Platform Schematic Diagram, #5 of 5—RS-485 Cable

PRELIMINARY

eZ80F91 Development Kit
User Manual

.
LiibE

65



eZ80190 Module

Figures 21 through 28 present the schematics of the €280190 Module.
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Figure 21. eZ280190 Module Schematic Diagram, #1 of 8—CPU
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Figure 22. eZ80190 Module Schematic Diagram, #2 of 8—36-Pin SRAM Device
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General Array Logic Equations

This appendix shes the equations for disabling the Ethernet signals pro
vided by the U10 and U15 Genefatay Logic (GAL) deices.

U10 Address Decoder

/1" define
/1" define
/1" define
/1" define

idle

2' b0O

statel 2'Db01

state2 2'bill

state3 2'b10

/1 FOR ez80® Devel opnent Platform Rev B

/1 This PAL generates 4 nenory chip selects

nmodul e | 92_decod(

/ | Enabl es Extension Mdul e's Menory when Low
nFL_DI S, //when Low VB Modul e Fl ash is disabled

(nDl S_FL=0),
/Iwhen Hi gh nDI S FL depends upon state of

nCS_EX,

nnmenenX

nCSs0,
A7,
AG,
A5,
Ad,
A3,
A2,
Al,
A0,

UMO014103-0803

/1 A23
/1 A22
/1 A21
/1 A20
/1 A19
/1 A18
/1 AL7
/1 A16
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nCS2,

nEX_FL_DI' S,/ /di sabl es Fl ash on the expansi on nodul e,

when Low

nEM EN, //enabl es Devel opment Pl atform LED and

[/ the general - purpose port.

nDI S_FL,//di sabl es E-NET Mddul e Fl ash when Low

nL_RD, //enables |local data bus to be read by CPU

nmenenl,

nmenen2,

nmenmen3,

nmenmen4

)
i nput

nFL_DI S /* synthesis |oc="P4"*/,

nCS0 /* synthesis |loc="P5"*/,

nCs2 /* synthesis loc="P3"*/, //was 23

A7 /* synthesis |loc="P6"*/,

A6 /* synthesis |oc="P7"*/,

A5 /* synthesis |loc="P9"*/,

A4 /* synthesis | oc="P10"*/,

A3 /* synthesis |loc="P11"*/,

A2 /* synthesis |oc="P12"*/,

Al /* synthesis |oc="P13"*/,

A0 /* synthesis | oc="P16"*/,

nEX FL_DI' S /* synthesis |loc="P2"*/;
[1input[7:0]A upper part of Address Bus of 190

11 A23=A7, A22=A6, A21=A5, A20=A4, A19=A3
/1 A18=A2, A17=A1, A16=A0

General Array Logic Equations PRELIMINARY UMO014103-0803
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out put
nCS EX /* synthesis | oc="P17"*/,//enabl es menory on
t he

/ | Expansi on Modul e

nmenmenl /* synthesis | oc="P18"*/,//enabl es menory on
t he

/| Devel oprrent Pl atform
nmenmen2 /* synthesis | oc="P19"*/,
nmenen3 /* synthesis | oc="P20"*/,
nmrenmend /* synthesis | oc="P21"*/,

nEM EN /* synthesis | oc="P24"*/,//enabl es LED and
t he

/ I gener al - pur pose port.
nDIS FL /* synthesis | oc="P25"*/,
nL_RD /* synthesis |oc="P23"*/

wi re nCS_EX,
nmenenl,
nmenenz2,
nmenen3,
nmenen4;

[Iwire MOD DI S =
((nmemenl==0) | (nmenmen2==0) | (nmenen3==0) | ( nmenen4==0
))://if any
/1of the signals is Low,
/1 Flash on the Mddule will be
//disabled if nDIS_FL is High

UMO014103-0803 PRELIMINARY General Array Logic Equations
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wire nEXP_EN = ~((nCS0==0) & A7==0) & A6==1));//
expansi on nodul e
/I Flash enabled if this is O

/Iwire nDIS FL = (nFL_DI'S) ? ~nEXP_EN : ~(nFL_DI S);

wire nDIS FL = nFL_DIS & nEXP_EN;, //if either of them
is 0O Flash is

/ | di sabl ed

assign nCS_EX = (nEX_FL_DI'S) ? nEXP_EN
~(nEX_FL_DI'S);

assign nL_RD =
~((nmenenl==0) | (nnenen2==0) | (nnmenen3==0) | (nnenen4==
0) | (nEM_EN==0) | (nCS_EX==0));

assign nmenend =
~((NnCS2==0) &({ A7, A6, A5, A4, A3} ==5' h17));

assi gn nnenen3 =
~((nCS2==0) &({ A7, A6, A5, A4, A3} ==5' h16));

assi gn nmenen2 =
~((nCS2==0) & { A7, A6, A5, A4, A3} ==5' h15));

assign nnenenl =
~((nCS2==0) &({ A7, A6, A5, A4, A3} ==5' hl14));

assign nEM EN =
~((nCS2==0) & { A7, A6, A5, A4, A3, A2, A1, A0} ==8' h80));

endnodul e

U15 Address Decoder

“define anode 8' h00
“define cat hode 8' h0l
“define | at ch 8' h02
/1 FOR ez80® Devel opnent Pl atform Rev B

General Array Logic Equations PRELIMINARY UMO014103-0803



eZ80190 Development Kit
User Manual

—_—
~

Tiies | 78

/1l This PAL generates signals that control Expansion
Modul e

/1l access, LED and the general - purpose port.

/1 This device is a GAL22LV10-5JC (5ns tpd) or
equi valent with

/'l Package = 28 pin PLCC
11
11

nmodul e | 92_em pal (
nDl S EM
nEM_EN,
A0,

nl ORQ
nEM RD,
nEM VR,
nAN_WR,
nCT_WR,
nDI S ETH

UMO014103-0803 PRELIMINARY General Array Logic Equations
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i nput nDI S _ EM / *
nEM EN /* synthesi
A0 /* synt hesi
Al [ * synt hesi
A2 /* synt hesi
A3 [ * synt hesi
A4 /* synt hesi
A5 [ * synt hesi
A6 /* synt hesi
A7 [ * synt hesi
nlORQ /* synthesi
nRD [ * synt hesi
nCS /* synt hesi
nVR [ * synt hesi
NnMEMRQ /* synt hesi

out put
nEM RD /* synthesi
NnEM WR /* synt hesi
nCT_WR /* synthes
NnAN_VWR /* synt hesi

nDIS ETH /* synthesis | oc="P21"*/;

synt hesis | oc="P3"*/,

n nu uo no n n nuo no nno nuo n noon

n u nu

S

par anmet er anode=8' h00;
par anet er cat hode=8' h01
paraneter |atch=8 h02;

General Array Logic Equations

loc="P4"*/,
l oc="P5"*/,
l oc="P6"*/,
| oc="P10"*/,
l oc="P11"*/,
l oc="P12"*/,
l oc="P13"*/,
loc="P27"*/,
| oc="P26"*/,
loc="P2"*/,
loc="P7"*/,
| oc="P25"*/,
loc="P9"*/,
| oc="P16"*/;
l oc="P17"*/,
| oc="P18"*/,
l oc="P19"*/,
| oc="P20"*/,

PRELIMINARY

/1 CS3 for CS9800

UM014103-0803



eZ80190 Development Kit
User Manual

—_—
~

Tioes | 80

wire [7:0] address={A7, A6, A5, Ad, A3, A2, A1, AO};

assign nEMWR =
~((nDI S_EMF=1) & nWR==0) & nEM _EN==0) &( addr ess==I at ch
));

assign nEM RD =
~((nDl S_EM==1) & nRD==0) & nEM EN==0) &( addr ess==l at ch
));

assi gn nAN WR =
~((nDlI S_EM==1) & nWR==0) & nEM EN==0) &( addr ess==anode
));

assign nCT_WR =
~((nDI S_EMF=1) & nWR==0) & nEM _EN==0) &( addr ess==cat ho
de));

assign nDIS_ETH = ~(nCS);
endnodul e

UMO014103-0803 PRELIMINARY General Array Logic Equations



81

eZ80190 Development Kit
User Manual

—
-~

I
Iikos

General Array Logic Equations

PRELIMINARY

UM014103-0803



eZ80190 Development Kit
User Manual

—_—
~

Tiies | 82

Customer leedback Form

If you note ag inaccuracies while reading this User Manual, pleasg ang complete this form,
then mail or &x it to ZILOG (sedReturn Information, belav). We also welcome your suggestions!

e€Z80190 Development Kit
Serial # or Board Fab #/Rev. #

Software Version

Document Number

Host Computer Description/Type

Customer Information

Name Country
Company Phone
Address Fax
City/State/Zip E-Mail

Return Information

ZILOG

SystemTest/Customer Support
532 Race Street

San Jose, CA 95126

Phone: (408) 558-8500

Fax: (408) 558-8536

ZILOG Customer Support

Problem Description or Suggestion

Provide a complete description of the problem or your suggestion. If you are reporting & specifi
problem, include all steps leading up to the occurrence of the proftrch additional pages as
necessary
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