Systemsin Silicon

ElanSC400 Microcontroller
Evaluation Board Overview
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Internal Block Diagram

Systemsin Silicon

°
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ElanSC400/SC410 Microcontroller
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Am4S50SLE CPU Core

Systemsin Silicon

o 5KByte Cache integrated High Speed Mode
— Tag and data RAM — Up to 55MHz
— 4 way set associative — Stop Clock on any edge
— Writeback Cache

Hyper Speed Mode

* Speeds 55MHz, GOMHz — Clock doubled
and 100MHz — 66 MHz or 100MHz

e Ultra Low Power — Automatic control for

— Fully static design entering and leaving

— 27 and 3.3y Hyper Speed mode

(Stpclk,StpGrnt)
— System Management
Mode
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DRAM Memory Controller

Systemsin Silicon

1-4 bank

Data Bits

e Comprehensive integrated DRAM Controller
— Just Add Memory, all timing internal to ‘400

— Higher performance from x32 data bus, but system will have more
memory

— 256K, 1M, 4M, 16M, 64Mbit DRAM
— Fast Page Mode or EDO

o 5.5v DRAM only
— D[15:0] are not BV safe
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DRAM Memory Controller cont.

Systemsin Silicon

e Self Refresh DRAM support
e 1RAS per Bank; 1 CAS per Byte configuration

e Bank 2 & 5 RAS sighals are shared with Matrix
Keyboard Row signals

e High word CAS signals are shared with Matrix
Keyboard Row sighals

e DRAM Shared between the CPU and Graphics
Controller

— Video image is stored in main memory
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DRAM Interface

3.3V

Bank 0 Bank 1 Bank 2 Bank 3
o cust S T
D[7:0] D[7:0
D[15:8] D[15:8] D[1 D[15:8
D[23:16 D[23:16 D[23:16 D[23:16
CASL 3# || || CASH3# || || CASL3# || || CASH3# || ||
D[31:24] D[31:24] D[31:24] D[31:24]
SEENEE SEENEE SRR NEE SRR NEE
Alternate Pin 20:%: ) 20:%: ) 20:%: ale 20:%: a9
Function MWE#
RA SO#
RAS1#
Keyboard RAS2#
Rows RAS3#
CASLO#
CASL1#
Keyboard CASL2#
Rows -E CASL3#
CASHO#
CASH1#
Keyboard CASH2#
Rows -E CASH3#
MA[11:0]
Keyboard MA12
Rows D[15:0]
SD Bus

D[31:16]




ROM Memory Controller

Systemsin Silicon

5 Programmable ROM Chip Selects

BIOS ROM

Chip Select | » ROMCS0, ROMCS1, ROMCS2
OlS & App » ROMCS2 is programmable to appear on
ROV Ship any GPIO_CS
elect
Burst Mode Programmable timing - ISA or CPU Speeds
Suoport > Flash, OTP, EPROM, Mask ROM

» Burst/Page mode support

Programmable sizes
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ROM Interface

. 3.3V/5V
NOTE: When ROM s are accessed as 32-hit, ROM 0 ROM 1 ROM 2
the Elan SC400’s D[15:0] is used as RD[15:0], and | spprq SO[70]
H - | - |
SDJ[15:0] is used as RD[31:16]. =
. D[15: 15: 15:
The High and Low Words are swapped. ) IR s 208
@ | sp[s:16] SD[23:16]
- |
SD[31:24] SD[31:24] " SD[31:24] ||
3| 3 i EN S &\ x| &
HEEESE o| €1 )= o Ll _]s
Alternate Pin g%gg;g §§§§§§ §§§§§§
Function eltelke = =] [ o|o| o <1=]al o|o| o <1=]al
ROMCSO# x| x| 2 &|z|3 A ER] @ A ER] @
ROMCS1#
GPIO_CS ROMCS2#
. ROMRD#
ElanSC400 [rouwrs
SA[25:0]
D[15:0] [Buffer |.RDLL5:0]
SD[15:0] SD[15:0]
Buffer
DBUFOE# |II==ﬂ VCC VCC VCC
GPIO_CS's DBUFRDH# = = =
DBUFRDL#
R32BFOE# (1:0] ch 16/ g bus f
. CFG[1:0] choose x8/x16/x32 data bus for ROMCSO0
Matrix Keyboard CFGO \( r CFG3 enables buffer control for SD[15:0]
DRAM Address’s CFG1
CFG3




Memory Management System

Systemsin Silicon

e Dedicated Memory Mapping Registers

e Similar to Expanded Memory System (EMS)

e Allows Real Mode access to More than IMByte of ROM
Special BIOS boot loading
Required for ROM DOS, Geoworks support

e ROM Memory Mapped below IMByte
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Power Management Unit (FMU)

Systemsin Silicon

e Single chip - fewer buses to operate

e 7/ Power Management Modes

— Allows great flexibility in configuring power/performance

issues
e Events to automatically climb/fall through PMU
Modes
— Timers — Activities

— Wake Ups — SMI/NMI's

e Interrupts & Force Mode feature make PMU
software controllable also

AMD Logic Products Division, Elan Family Overview
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FPower Management Unit cont.

e General Purpose I/0 signals to control power to

other components on board

— Gives external control based on the PMU state

e Internal PLL's to generate all system clocks

— PMU manages clock speeds
e Battery monitoring to affect the PMU based on
battery power level

e (0.55 micron technology
— 27V CPUVCC 3.3V rest of the chip
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Systemsin Silicon

FPMU - Modes

e Hyper-Speed Mode
— Uses the CPU’s PLL to double or triple the 35MHz clock
— Slower to enter and exit
e High-Speed Mode
— CPU clock of 8MHz to 23MHz
— CPU is used in Static Clock mode

e Can enter and exit quickly

o Low—6p66d Mode
— CPU clock of IMHz to &MHz

— Slow down the system during non critical tasks to save
power
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FMU - Modes cont.

Systemsin Silicon

e Standby Mode

— CPU clock stopped, waiting for Event (i.e. key press, serial
access, etc.)

— System quickly responds to Events

e Temporary Low-Speed Mode
— Mode to service Secondary Activities and SMI/NMTI's

— Allows non-critical tasks to be done out of the normal
PMU flow
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FMU - Modes cont.

Systemsin Silicon

* Suspend Mode
— OSystem stopped, Power still on to maintain state

— Slow to start system back up again, but still much
faster than re-booting

e (ritical Suspend Mode
— Oystem response to a very low battery

— Same as Suspend, but system must be “unlocked” to
wake up

Real Time Clock Only Mode

— The RTC has its own VCC so can be powered
independently of the other power planes
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FPMU - Modes

Systemsin Silicon
.Reset

High Speed

Hyper Speed has to be
Enabled before use

Hyper Speed
100/66 MHz

33/16/8 MHz

Normal PMU Progression
to Suspend Mode

Low Speed
8/4/2/1 MHz

Standby
0 MHz

Temp Low Speed is
outside the normal flow

Temporary
Low Speed

Critical Suspend is
the same as Suspend,
but will be locked in.

Critical
Suspend

+ AMD¢A
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PMU Modes - Suspend

Suspend
0 MHz

f

Force
Mode

Suspend

Wake Up

Hyper
Speed

High
Speed

Low
Speed

Temp
Low
Speed

Unlock

<

Hyper
Speed

High
Speed

Low
Speed

BL2#

Critical
uspeng




PMU Modes - Critical Suspend

Systemsin Silicon

< Critical Suspend >
0 MHz

f

Unlock:
ACIN or
BL2 or

BL2# BL2 & BL1

Hyper
Speed

High
Speed

Temp
Low
Speed

Low
Speed




FMU - Events
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e Timers
— Each PMU mode has its own timer
— Cause automatic stepping down FPMU modes to Suspend
— Lowers system power when there is no activity

— Allows hardware control of PMU state reduction

e Wake Ups

— Start the system back up from Suspend

— Seperated out from Activities since wake up is different
than changing modes during operation
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FMU - Events cont.

Systemsin Silicon

o Activities
— Stop the PMU progression to Suspend and activate the
system to respond to something that needs to be done
— Two levels of activity Primary & Secondary

— Needed even in a software controlled power management
scheme

+ AMD¢A
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FMU - Events cont.

Systemsin Silicon

( ]
e SMI/NMl Interrupts
— Allow system events to cause an interrupt for special
handling

— SMI's have the advantage of being completely hidden
from the application software that is running. The
disadvantage is they take longer to enter and exit
because the entire state is saved off.

— NMl's have the advantage of being faster to service than
SMI's since less of the CPU’'s state is saved. Their
disadvantage is in they are AT compatible and
application software can reprogram them.
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PMU - Wake Ups

e SUS_RES pin

o RTC Alarm

e UART Ring Indicate
e UART Receive signal
o Keyboard Key Press
e GPIOs

e DMA Request’s

Interrupt Requests

Battery signals

Suspend Timer
PC Card

Card Detects

Ring Indicates
Interrupt Requests
Status Changes

AMD¢A
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FMU - Activities
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e UART Ring Indicate o (CPU Accesses
e UART Receive sighal — UART
e Keyboard — Internal Video Controller
— Key Press °© V0
J e Memory
— Timer Time-out _ ROM
* GFI0s — External Video Controller
— FPins e 1/0
— Address Mapped * Memory
e DMA Request’s — Floppy
— Hard Drive

* |nterru pt Requeete

) — Parallel Port
ACIN signal  BC Card
PC Card . 10
— Ring Indicates * Memory
— Interrupt Requests - DRAM

— Internal Registers

+ AMD¢A

AMD Logic Products Division, Elan Family Overview



Systemsin Silicon

FMU - SMI/NMI

UART Ring Indicate
UART Receive signal

Keyboard
— Key Press

— Timer Time-out
GFIO Fin
Suspend/Resume Signal
PMU Timer time-out
ACIN signal
Wake Ups

FC Card

— Ring Indicates

— Interrupt Requests
— Card Detects

Peripheral 1/0 Trapping
— GPIO Address Mapping
— UART Access
— Parallel Port Access
— Internal Video 1/0
— External Video 1/0
— Floppy Access
— Hard Drive Access
— Keyboard /0 Access
— PC Card 1/0 Access

AMD Logic Products Division, Elan Family Overview
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General Purpose 1/0 Signals (GFI0’s)

32 Total GFPIO’s, most shared with another
function (ISA, DRAM, etc.)

2 Classes - GFPIO_CS & GFIO
— 15 GPIO_CS’s are full featured
— 17 GPIO’s are Input/Output only

GFPIO_CS’s can be Inputs to be read at a register
location

GFPIO_CS’s can be Outputs that can be written at
a register location
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GFIO’s cont.

e One GPIO_CS can be programmed to cause an SMI

or NMI|

e One GPIO_CS can be programmed to be the third

ROM Chip Select

e One GPIO_CS can be programmed to toggle for an

external keyboard (address ©OH/G4H)
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PMU - GPIO’s cont.

Systemsin Silicon

e Four GPIO_CS’s can be programmble Chip Selects
— 2 1/0’s with a decode of SA9:0 and a mask of SA3:0
* Address decode qualified with IOR#, IOW#, both, or neither

— 2 Memories with a decode of SAZ2H:14 and a mask of
SA17:14
* Address decode qualified with MEMR#, MEMW#, both, or neither

* Programmable for x& or x16 bit data bus

e Four GPIO_CS’s can be outputs that change state
based on the PMU mode

+ AMD¢A
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FLL - Clocks
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* Phase Lock Loops (PLL) to Reduce Power
— Four FPLLs eliminate external clock oscillators
— Gives greater control over clocks
— Generates all ‘400 clocks and system clocks
— Only 32KHz Crystal or Oscillator required

* Hyper Speed mode (2x or 3x CPU clock) uses the
CPU’s internal PLL

— Multiplies the 35MHz CPU clock to 66MHz or 100MHz
— 10OMHz will needs to be soldered to 4 layer board
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PLL - Clocks cont.

Systemsin Silicon

32.768 KHz 32.768 KHz Real Time
Xtal Osc > Clock
> PMU
Intermediate | 1.47456 MHz
PLL
(%))
5 > UART
(72}
36.864 MH E
. z
Low Speed > o > Timer
PLL ¢
Graphics Dot |20.736MHZ - »| Graphics
PLL 36.864 MHz Controller
High Speed | 66.3552 MHz
? po > —>| DRAM Ctrl
2 |—>| 1saBus
(79}
2 [——= DmA i
— CPU




FMU - Battery Monitoring
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* AC In signal to disable most PMU functions

— Automatically change system to maximum performance
when “unlimited” power is available

e Three programmable Battery Low signals available

+ AMD¢A
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FMU - Battery Monitoring cont.

Systemsin Silicon

o BLO# & BL1#

— Disable Hyper-Speed mode
* High Speed Mode becomes the highest mode available

— Disable High-Speed mode

* Low Speed Mode becomes the highest mode available

— Limit High-Speed mode to &MHz

o BL2#
— Force the PMU into Suspend mode (Critical Suspend)

— Saves system state when the battery is Too low to
power the system

+ AMD¢A
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Voltage FPartitioning

Systemsin Silicon

e No 5 Volt VCC's on the chip

— Many sighals are BV safe

o [SA Bus

e ROM
— 32 bit low word needs data buffers
— D[15:0] not bV safe

e PC Card

o Parallel Port

e XT Keyboard

e LCD

— Not all signals BV safe to reduce die size, 5Y safe pads
are larger than normal pads

e BV safe sighals are limited to two sides of the die

+ AMD¢A
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Voltage Partitioning cont.

e Power planes are segmented to allow additional
power s5avings

— CPU voltage can go down to 2.7 volts

e The CPU accounts for 75% (@33MHz) to 90% (@10OMHz) of the
chip power

— Real Time Clock voltage can be run seperate from rest of
chip, can go down to 2.4 volts
— The Core voltage is 2.2V

— The rest of the power planes are 5.5V and are for the
pads

* OSeperated by interface to allow easier debug of problem currents

+ AMD¢A
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Segmented Power Flanes

e (Core Power Flanes:

— A0 CPU.ooviiiiisssseeeseiiinieissisins 2.7V - 3.2V
— Core Logic other than the CPU............ 2.2V
— ANBIOG et 3.3V
— Real Time ClocK.....cccovvcevinnecninnnn, 2.4V - 2.3V
e |/O Power Flanes:
— DRAM Interface ....coovvcvvinvvevnnan, 3.3V
— Data Bus Interface ..., 3.2V (bv tolerant)

System Interface........cnnicaann, 3.2V (bv tolerant)
LCD / VL Bus Interface........ccovuunun 3.2V (bv tolerant)
PC Card Interface........uvcvvvucunen, 3.5V (bv tolerant)
Serial Port Interface......coccvvvvvnninininn, 2.5V

+ AMD¢A
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___MUXoption ___

Dual i

PC Card i
2.1 ”o.o.o.o.o.:o.::o” : Parallel Port I

|

Controller |

|

|

|

o 6upport for one or two slots
— Slot A is dedicated
— Slot B is mux option with Parallel Port

e ExCA register set compatible Note: ElanSC410

— Benefit: Standard Card and Socket Services Microcontroller
e PCCard 2.1 compliant Only has Parallel Port
e D yolt tolerant, 3.3v drive No PC Card!




Systemsin Silicon

PC Card Socket A Interface

Alternate Pin
Function

GPIO_CS'’s

Boundry SCEI[
Boundry Scav[

Elan SC400

GPIO

GPIO_CS's

3.3V/5V

SA[25:0] A[25:0]

=[50 |LBuffer || EBuffer"_ D[15:0]

DBUFOE# 1]

DBUFRDH# =

DBUFRDL# z

ICDIR =

MCEL A# -l_ CE1#

MCEH_A# CE2#

OE# OE#

WE# WE/PGM#

IOR# IORD#

IOW# IOWR#

RST A RESET

REG A# REG#

RDY_A RDY/BSY{IREQ#}

WP_A# WP{IOIS16#}

BVD1 A BVD1{STSCHG}

BVD2_A BVD2{SPKR}

RFSH#

C i INPACK

WAIT AB @!_SDLKELBJALAJLSLQ.DEJ_ WAIT

CD A# CD1#

CD A2# CD2#
+5V/+3.3V +i12v

PCMA VCC# vV

PCMA_VPP1 %Card Vg,fl

PCMA_VPP2 wer VPP2

Switch

NOTE: If Elan SC400 only has one Card Detect

enabled (CD_A#) then OR

the two Card Detects from the socket (CD1# &

CD2#) into CD_A#.



Alternate Pin
Function

PC Card Socket B / Parallel Port Interfaces

GPIO’S‘[

GPIO_CS’s

GPIO’S‘[

Elan SC40(

GPIO’s

GPlO'S_I:

GPIO’s

PPOEN#
PPDWE# Latch Parallel
. B Port
SA[25:0] A[25:0] 3.3V/5V NOR
SD[15:0] —1D[15:0 —
|| Buffer || || Buffer || [5:0]
poUroLs PC Card Buffer PPD[7:0]
DBUFRDH# o A - .
DBUFRDL# g Socket B .@'
ICDIR -l——
MCEL B# CEl#__ _______ STRB# STRB#
MCEH B# CE2#_ _ _ _ _____ AFDT# AFDT#
OE# OE#
WE# WE/PGM# O R
IOR# IORD# _ _ _ _____ IOR#
lOW# IOWR#_ _ _ _____ 1OW#
RST B RESET_ _ __ ____ SLCTIN# SLCTIN#
REG B# REGH# _ _ ______ INIT# INIT#
RDY B RDY/BSY{IREQ#} _] PE PE
WP B# WP{IQIS16#} _ ___] SLCT SLCT
BVD1 B BVD1{STSCHG} _ _ | ACK# ACK#
BVD2 B BVD2{SPKR} _ ___J] BUSY BUSY
RFSH#
WAIT AB //ANDIE“MM—' wiﬁCK
&=ll
CD B# @ gg;z
____________ ERROR# ERROR#
+5V/+3.3V TZV
PCMB VCC# vCC
PCMB VPP1 mcard VPP1
er .
PCMB_VPP2 Switch VPP2 NOTE: If Elan SC400 only has one Card Detect enabled (CD_A#) then OR

the two Card Detects from the socket (CD1# & CD2#) into CD_A#.
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UART / IrDA [ Misc Interfaces

Alternate Pin
Function

Elan SC400

DTR#

RTSH#

SOUT

CTSH#

DCD#

DSR#

RIN#

SIN

SIROUT

RS232

Serid

XLATER

Port

Connector

Analog

SIRIN

Circuit

32KXTAL1

32KXTAL2

O
32KXTAL2

32KHz
XTAL

32KXTAL1

LF INT

32KHz
0OSC

AVCC

_|

IrDA
Modulg

VAV

>
<
O
@]

LF LS

AVCC

LF VID

AVCC

LF HS




Keyboard Interface

Systemsin Silicon

e 5 Keyboard Types Supported
— XT Keyboard
— Matrix Scan Keyboard
— External SCP supported with a chip select

* Matrix Scan
— 15 Row & & Column Signals

— Typical Implementation: 6& keys (11 Rows x & Columns)
* 3 Rows dedicated to multi-press keys (Shift, Ctrl, Alt)

* 1Row for Suspend/Resume switch or Lid Switch
Supports PC/AT compatible emulation registers ©0O/04H

Sighals MUXed over extra ISA & 32bit DRAM control
signals

+ AMD¢A

AMD Logic Products Division, Elan Family Overview



Keyboard Interface cont.

Systemsin Silicon

e Keyboard Row 14 is shared with the Suspend /
Resume switch function
— Independent Suspend & Resume enables
— Rising / Falling Edge programmable
e Can be programmed for use as:
— Push button switch
— Lid switch
— Ordinary keyboard row

+ AMD¢A
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Pull-up resistors built into pins

Matrix Keyboard Interface

Alternate Pin
Function —1__KBD_ROWO0
KBD_ROW1 Matrix Keyboard
KBD_ROW?2
DRAM KBD_ROW3
Control KBD ROWA
KBD_ROWS5
ElanSC400 L |—BRROWS
_—1__KBD_ROW?7?
KBD_ROWS8
ISA Bus KBD_ROW9
Control 7] KBD_ROW10
KBD_ROW11
KBD_ROW12
ROM Data KBD_ROW13
Steering KBD_ROW14
Suspend/ L0
Resume Suspend / Resume
Switch
KBD_COLO
XT Keyboard _C KBD COL1
KBD_COL?2
KBD_COL3
ICScfr‘ltrBOLiIS KBD_COL4
KBD_COL5
KBD_COL6
KBD_COL7




Graphics Controller

Systemsin Silicon

e LCD Graphics controller built in
— On the Local Bus for highest performance
— Does not support a CRT
— Supports Text and Graphics modes
— Font support for &, 10, & 16 pixels wide

e Support for Monochrome & Color STN LCD’s
— Single Scan Color STN LCD
— Single & Dual Scan Mono STN LCD

Up to 640x480 resolution

Up to 4 bits per pixel

+ AMD¢A
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Graphice Controller cont.

Systemsin Silicon

e Capable of Supporting many 0/S’s
— RTOS
- DOS
— Windows 3.1 & 95

— Geos

e LCD voltage controls

— Programmable sequence timing when panel enabled &
disabled

+ AMD¢A
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Graphice Controller cont.

Systemsin Silicon

e Dot clock selection and division to match LCD
timing needs
— Dot Clock PLL programmable from 20.7MHz - 56.9MHz
in ~2MHz increments
— PLL Dot Clock output further division x 1, 2, or 4

— Final Dot Clock frequencies from 5.2MHz - 56.9MHz

e Gray Scale remapping to adjust contrast to
clarify images on the LCD

+ AMD¢A
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Graphice Controller cont.

Systemsin Silicon

o CGA register set with additional registers for
flexibility
— Not VGA support
* Too much die area (>30K gates)
e UMA is much less affective at full VGA resolutions
— FPanel size and memory size are individually programmable

* On a smaller than normal LCD allows easy panning around full
screen

e With custom applications image can fit to screen

e AC Modulation
— Programability to help eliminate ghosting on LCD

+ AMD¢A
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ElanSC400 Microcontroller
Unified Memory Architecture

Systemsin Silicon

* Feature - Single memory interface for both Video and CPU

— Eliminates need for a video memory on the board
* 320x240 4bpp => 37.5K Bytes - No acceptable SRAM solution
* Smallest available DRAM leaves a lot of unused memory

e Architecture designed for performance
— 486 cache provides isolation from video refresh
— Writeback further decreases CPU memory needs

7

486 =E1ansSc4ou
& 172

Z i 7.
8K Cache
Writeback UMA
7

.,

DRAM

Memory
Controller

,,,,,,WWA

AMD Logic Products Division, Elan Family Overview
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Systemsin Silicon

The Internal Graphics Controller is only available
when there are NO 32-bit devices in the system

VL Bus

(VL bus, x32 DRAM banks, x32 ROM).

Alternate Pin
Function

ElanSC400

(LCD or Local

Bus)

ElanSC410

Microcontroller
(only supports

Local Bus)

GPIO_CS's/

Keyboard

Local Bus / LCD Interfaces

VESA Local Busl nterface

OR

LCD

Supported [) Not Supported | Resistors on board
SA[25:0] ADRJ[31:2] ID[4:0]
D[31:16] WBACK#
D[15:0] \ :

DAT[31:0] LEQE_?Z VL Master not supported

LBS164
LREQ# 3.3V/5V

VL RST# RESET# _ |l ________ LCDDO
VL LCLK ek [ FRM LCD
VL ADS# ADS# ___ | ____ LCDD1
VL W/R WRH# ___ I ____ LCDD2
VL M/IO Mio# L __ LCDD3
VL DIC pic# L. __ LCDD5
VL BE3# BE3# _ __ L _______ LCDD7
VL BE2# BE2# _ _ _ L ________ M
VL BE1# BEW ___ [l ________ LC
VL BEO# BEO# ___|l________ SCK
VL LDEV# LDEV# _ |l _______ LCDD6
VL LRDY# LRDY# _ _ L ____ LCDD4

RDYRTN#

VDD VEE

VL BRDY# BRDY# _ _ |l ________ LVEE#
VL BLAST# BLASTZ _ L ____ LVDD# '(':ggt;?""er +5V [ +3.3V
PIRQ[7:0] IRQ9 -20V | +20V




PC/AT Logic Compatibility

Systemsin Silicon

o DMA allows
—  2X 8259A
Interrupt VL e High Speed IR (IMbit/sec)
Local Bus ,
Controller e Floppy, Audio
| X8E3TA e ISA bus
e Extensibility to standard peripherals
ISA
8254 Controller e Standard ISA signals are supported,
Timer/
Counter but no masters

o TC Ext KBD I/E e VL Local Bus
CMOS ext 8042 | e High speed standard bus allows for

higher performarnce straight from
450 CPU bus

L



FC/AT Architecture Advantages

Systemsin Silicon

e 100% compatible with existing systems

— Hardware, software and data
o [Excellent price / performanee metrics
e Time To Market and low development investment

— Easily prototyped producte
— Legacy software and hardware
— Desktop industry provides economical standards

Ease of development & debug
— Powerful tools from desktop industry
— BIOS and RTOS support

+ AMD¢A

AMD Logic Products Division, Elan Family Overview



ISA Bus

Systemsin Silicon

e Not a full ISA Bus - Several signals eliminated to
reduce complexity & save pins
— Master Mode (MASTER#)
— Zero Wait State (OWS#)

e Not necessary for ISA operation
— Refresh (REF#)
o DRAM refresh cycles are not echoed to the ISA Bus
— Low Meg Memory Read & Write (SMEMR#, SMEMW#)

e If needed can be generated with address decode and MEMR# &
MEMW#

+ AMD¢A

AMD Logic Products Division, Elan Family Overview



ISA Bus cont.

Systemsin Silicon

— 1/0 Channel Check (I0CHCHK#)

e Used to generate an NMI in the system
e GPIO_CSx can generate an NMI

— ISA Bus clocks (S5YSCLK, 14.59MHz)

o If needed, can be generated with oscillators on the board

+ AMD¢A

AMD Logic Products Division, Elan Family Overview



Systemsin Silicon

ISA Bus Interface

3.3V/5V

Elan SC400
Alternate Pin I SA Bus I nterface
Functi
uhction Supported Not Supported
SA[25:0] SA[19:0]
| LA23:17]
SDJ[15:0] [Butter] SD[15:0]
DBUFOE# l.—=J
GPIO CS’ DBUFRDH#
- DBUFRDL#
OWSH#
RESDRV RESDRV SMEMR#
IOR# IOR# SMEMW#
IOW# IOW# MASTER#
MEMR# MEMR# REF#
MEMW# MEMW# SYSCLK
I0CS16# |I0CS16#
GPIO_CS’ TC TC
ALE ALE
PIRQ[1:0] IRQ[15:14,12:9,7:3
PIRQ[?]
Matrix Keyboard( PIRQ[7:3]
PDRQO DREQ#[3:0,7:5]
QPIO_CS’ PDRO1 |
Matrix Keyboaf PDACKO# DACK#[3:0,7:5]
GPIO_CS PDACK1# [
Matrix Keyboar. MEMCS16# MEMCS16#
SBHE#

SBHE#

w/ MEMR# & MEMW#

>— Oscillators on board

Address Decode Qualified



Systemsin Silicon

Evaluation Board Block Diagram

Bank O Bank 1 Bank 2 Bank 3 ; Board \V;
~ SIMM  SIMM  SIMM  SIMM Ma;r'xd D[ 31:16] oY 3.3/5 K eyboard
Wery Keyboar D150 _| VL Bus o ATIXT
Row | Column Ctrl Devicel A dapt e Brd Config 5VIVouse
3.3V Connj | Conn SAlzO | Conn D1P swiche] 5
L ow BSA[9:0] . 5V =
Word 1P Anl SD[7:0 per
Heade? Cor] 10 Vo lg
HP Anl ] mis
|H¢e§dgyl R ] SD[15:0] El
HEAR
AT T— =
Ctrl
Ctrl —
c c
5118
SA[ 23:0] BSA[23:0] |
TSA
MA[11:0] | D[15:0)f Ctl Ctrl Ctrl a] 19
I B uffers T a E
| kBD_ROW[14:0] Ctrl SIS
I KBD COL[7:0] sbfi5:0] = [ I~
flLco — B
SA[250] . Y,
GPIO CS[12:0] SD[20 v
SD[7:0
ELAN SC400 SD[ 15:0]/D[31:16] SD Buffer SA[25:112Y
3.3V Ctrl Level - | SD[150) SD[15.0] élgh
e a
32 KHz ek cu |ROM
Crysta || B G A
Ctrl 5V
SOCKET L SA[25:0]
|| SD[70] Dli
Loop | | Cla
) crl ROM
Filters [—
| PCM CIA Ctrl A curl SA[25:05=75S
PCMCIA Ctrl B/Patallel Port | Ctrl SDI70] | Flash
Serial | ROM
IrDA —i ADA | Ctrl
3.3V
Ctrl sD SD
UART sp | Bsa| |sp | Bsa
Translator
Back Up @ LTC1327CG
Battery |- Power M AX212 PCM CIAl PcMCIA
Supply 3.3V Socket Socket
[heal e
5V 5V
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Evaluation Board Layout

Board is Baby AT Size: 8.5" x 13”
6 layer - VCC, GND, 4 Signal - All components on TOP

ESG

Systemsin Silicon

I. Power I. Conn I BBag: Up E(?w%r @ =
ery > 72pin SIMM Bank3
[
I .
KBD = N 72pin SIMM Bank 2 o
conn Power Supply Ml[[oE Conn )| — |* 72pinSIMM Bank1
M odule S — -
N [Fioppy Conn 1 S 72 pin SIMM Bank 0 4
ouse M& § =
< I HP Anl I - HP Anly
ED 5 o bra E LC Conn
fe Buff | | Buff T
123....19 20
— DRAM LCD %
UART UART || paL pbiPsw | Buf|l [5T7g
Conn X later & "
Super S o
UART UART 0 s Buf ELAN s
Conn X later | pare SK A Eéfg -¢§ g
> i =
X Itr Spare - 5 256 BGA
B uffer é. a = SocKET
PDAKO PDAK1 PIRQ5 5 T < rTI
L]
UCART ILatch umper [Jumper [Jumper D:sw SW
| onn 222 '::?(:('2 2 M§mw 9 Buff Buff SA 2"0_: %
Parallel Port 558 3353 3 E’_ gg g =
Jumper [Jumper | Jumper Buff 2 I A DA Connector I -
[ zf g
r' ISA BusConn I I Buff T = |ls Diag ROM E 8
— |8 ||5 | S
£ ||z A A s |2
3 pp PPl | BIOS ROM
ISA BusConn O
r' I I PCM CIA | < 8 ROM| |[ROM = |8
Power 9( R
LIDA | LIrDA | PCMCIA PCMCIA rROM Card |rROM Card |
Socket B Socket A

i L L L




Systemsin Silicon

ELAN SC400

D@V@Iopmemt Features

Except 32KHz & Loop Filters

HP Analyzer
HP Analyzer Flex Pod Header Clock Select
A
SA[25:0] SA[15:0] 000000 OO0 O o0 000
000000 O0COCFO o0 000
HP Analyzer Flex Pod Header %g&tg
>
SA[516] |[*@eeeeeeee =052
0000000000 ==
HP Analyzer Flex Pod Header
D[15:0] 000000000
000000 O0CGOOO
HP Analyzer Flex Pod Header
SD[15:0] 000000000
000000 O0CGOOO
HP Analyzer Flex Pod Header
MA[11:0] 000000 O0CGOOO
DRAM Crl TR
LCD/ VL BusCtrl HP Analyzer Flex Pod Header
000000 O0CGOOO
000000 O0CGOOO
Header
AIIOtherSignaIs 0000000000000 0000 0O0OCGOGOOSOOISOIOS

Header




Systemsin Silicon

D@V@Iopment Features cont.

|SA Bus

Port 80H

518

LED’s
Port 680H

518

LED’s

Super 1/O Chip

[ Floppy Diskl l IDE I

A

Infrared

'Parallell |16550| |GPIO I

RS232
Byff

Port

Serid
Port

a7

Hard Disk
Drive

/o7

CD-ROM
Drive

Various System

(/DA ||16550| —
ONuoll el

_'/_.57 D
) 101 Keyboard
Mouse/

Trackball



Systemsin Silicon

Switches & Jumpers

o Jumpers to measure all Power Flanes on the board
and on the ELAN S5C400 chip.

Board sections:

DRAM (2.3V)

ISA Bus Devices (BY)
Serial Port (3.3V)
ROM’s (BV)

PC Card (BY)

AMD Logic Products Division, Elan Family Overview

+ AMD¢A



Systemsin Silicon

Switches & Jumpers cont.

e ELAN SC400 Power Flanes:

450 CPU (2.7V - 2.3V)

Analog (2.3V)

Core Logic other than the CFPU (3.3V)
Real Time Clock (2.4V - 3.3V)

DRAM Interface (3.2V)

Data Bus Interface (35.3V)

System Interface (3.2V)

LCD / VL Bus Interface (3.3V)

PC Card Interface (3.2V)

Serial Port Interface (2.3V)

AMD Logic Products Division, Elan Family Overview

+ AMD¢A



=18 15A Bus DMA & IRQ Routing

Systemsin Silicon

ISA ISA
o Bus Bus
DRQx DACKx#
ELAN SC400 ¢
® ® | pyvao|(®@ @
® 0 pyvalL|(® @
® 0o pyvaz|(® @
® ® | pyva3|(®@ @
®® pyvas|(®@ @
® ® | DvAG|(©® @ ISA ISA
® @ pya7|l @ @ Bus Bus
T A IRQx IRQx
Programmable PDRQO ¢
DMA Channel 0 PDACKO#
PDACK 1# ®® RQ3 (@0
Programmable PDRO1 o0 IRQ4 o0
DMA Channel 1 ®o| Ros (@00
Y Y ®0| Ry (@@
® ®| pvao| @ @ ® 0| RQ7 |@ O
® @ pvarL| @ @ ®0®| R |@©
® @ pDvaz| @ @ ® ®| RQIO|® @
® @ pva3| @ @ ® 0| RQI11L|® @
® ®| pyas| @ @ ® 0| RQOI2|® @
® ®| DvMpc| @ @ ® 0| RQU4|O® O
® @ pya7|l @ @ ® ®| RQI5|® @
PIRQ4 T T
PIRQ5

AMD Logic Products Division, Elan Family Overview
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ROM Selection

Systemsin Silicon ROM 1 ROM 2 Application
°® Socket Socket FLASH

So[70 So[70

B B
ELAN SC400 3 3 SD[15:8
& & g
e o_| ROMI1 o o 3
ROMCSO# /; ® o ROM? &
| e o AppE AsH -
e o_| ROMI1
ROMCSI1# /; e o ROM?
| e o AppE ASH
e o_| ROMI1
ROMCS2# /; ® o_| ROM?2
| e o AppE AsH

The Application FLASH istwo 2Mx8 TSOP FLASH pars soldered on the board.
The ROM1 & ROM2 Sockets are DIP Sockets on the board; they can be jumpered to
be ROM, FLASH, or SRAM.

+ AMD¢A

AMD Logic Products Division, Elan Family Overview
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