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F8680 PC/CHIP"

Product Brief

Chips and Technologies,

A true single-chip PC, the F8680 PC/CHIP™ features the SuperState™ R
management system, low power consumption, high performance, direct PCMCIA
card support, power management, and flexible memory support.

Chips and Technologies, Inc. has designed the F§680 microchip to accommodate a
wide variety of low power, cost-sensitive DOS applications: palmtop, laptop, and
desktop computers, electronic notebooks and handhelds, and embedded controller
systems, Third-party designers can build complete systems around the F8680 chip
by adding only memory, storage, and peripheral devices.

Features

The F8680 PC/CHIP has the following features:
« 3.3V/5V operation, fully static design, ~ * 26-bit address bus enables 64MB

and intelligent sleep mode reduce memory map and allows direct
power consumption approximateiy support of PCMCIA memory card.
60 percent and allow direct battery » Flexible memory management
drive. supports PCMCIA cards and up to

« PC-compatible design supports PC three banks of PSRAM, SRAM,
software and 8-bit ISA cards. -~ and/or DRAM.

= SuperState R mode provides a " » Bank switching and high memory
separate operating environment and access overcome the 1MB addressing
enables complete I/O and interrupt Iimitation of the 8086 processor, and
monitoring without BIOS enable PCMCIA and EMS support.
modification. "« Single CGA controller manages a

» Virmal I/O™ feature allows device CRT or LCD panel display and
emulation as well as IfQ monitoring requires only a single 32Kx8 SRAM
and control. to minimizg power consumption and

= Virtual Interrupts™ feature allows board space.
interrupts to be monitored andfor s Visual Map™ gray scaling provides
redirected before any operating excellent visual contrast on any LCD
system, application program, or TSR panel.
¢oes them, e 1ECUASN ~arnatikla TTART cunnnrte

AN TV TRATLL ALY A SR L QG LR LS

o Four-stage pipeline and 14MHz ~ COM1 or COM2.
operation give performance » Over 100 configuration registers allow
comparable 10 2 286 or 3865X™ flexibility, control, and differentiation
systemt. ' ' in system design.

nc. Revision 1.1a , L T jii




M Product Brief

FBBB0 PC/CHIP
A block diagram of the F8680 PC/CHIP is shown in Figure 1,
Figure 1. F8680 Block Diagram
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8680 PC/CHIP

Introduction

" Introdugtion M

The F8680 PC/CHIP is designed for use in low-power and cost-sensitive DOS
applications such as small entry-level computers, electronic hand-helds, and
embedded controlier systems. The F8680 design integrates a high-speed
8086-compatible microprocessor with an XT subsystem, SuperState R management
logic, a memory controller/manager, a graphics controller, and a UART.

Pin Description

The F8680 single-chip PC is packaged in a 160-pin plastic flat pack package. Figure
2 shows the top view of the chip layout.

Figure 2. F8680 Pinout, Top View

4000 wd LA Al B

168 KBCLK

160-Pin Piastzc Flat Pack

CHIFS

F8680

GOT3 (I}
0012 (R)

Chips and Technologies, Inc.

DhCKk2 C—F 42
AlRd —] 43
1L ] 44
nar3 £=—4 as
ALk C—{ 46
ADR2 4 47

VCLPAD . 4]

Revision 1.1a



B Pin Description

F8e80 PC/CHIP

Table 1 lists the chip signal assignment by pin number.

P
Table 1. F8680 Pin Allocation
Pln No. Signal Typa Description
1 VCCPAD I Power
2 TOCHCK* I I/O Channel Check
3 RQ2 I Interrupt Request
4 DRQ2 I DMA Request
5 GND I Ground
6 ICCHRDY I IfO Channel Ready
7 AEN o] Address Enable
8 MENW* ¢ Memory Write
9 ADR19 o Address Bus
10 MEMR* Q Memory Read
11 ADRIB o] Address Bus
12 TOW* o] O Wote
13 GND I Ground
14 ADRI7 0 Address Bus
15 IOR* O O Read
16 ADRI16 (o] Address Bus
17 DACK3* Q DMA Ackrowledpe
18 ADRI15 (o] Address Bus
19 vCe 1 Core Pawer
20 DRQ3 1 " DMA Request
21 ADRI14 Q Address Bus
22 -DACKI1* (o] DMA Acknowledge
23 ADRI13 [a Address Bus
24 DRQ1 I DMA Request
25 ADRI12 O Address Bus
26 DACKO* (o} DMA Acknowledge
27 ADRI11 0 Address Bus
28 CLK [¢] XT bus clock
29 ADRIO 0 Address Bus
30 GND 1 Ground
31 RQ7 1 Interupt Request
32 ADRS (o} Address Bus
33 IRQ6 I Interupt Request
34 ADRS e} Address Bus
35 RQS I Interrupt Request )
36 N TADRT ! Address Bus
37 RQ4 I . Interrupt Request
a8 ADR6 0 Address Bus
a9 RQ3 ‘1 Interrupt Request
40 ADRS Q Address Bus
2 Revision 1.1a Chips and Technologies, Inc.




F8680 PC/CHIP

Table 1. F8680 Pin Allocation {continued)

Pin Description Il

Pin No. Signat Typa Dascription

41 VCCPAD 1 Power

42 DACK2~ O DMA Acknowledge

43 ADR4 Q Address Bus

44 TC 0 Teminal Count

45 ADR3 o) Address Bus

46 ALE (o] Address Latch Enable

47 ADR2 O Address Bus

48 ROMCS* o] ROM Chip Select

49 GND 1 Ground

50 ADR1 0 Address Bus

51 CLK14 I 14MEz timer channels clock

52 ADRO O Address Bus

53 ADR25 O Address Bus

54 ADR24 [#] Address Bus

55 ADR23 0 Address Bus

56 ADR22 o] Address Bas

57 ADR21 0 Address Bus

58 ADR20 0 Address Bug'

59 VCCPAD 1 Power

&0 RDO Lo Data Bus

61 RDI1 0 Data Bus

62 RD2 /o Data Bus

63 RD3 o Data Bus

64 RD4 o Data Bus o

65 GND I Ground

66 RD5 o Data Bus o

67 “RDS o Data Bus

68 RD7 10 Data Bus

69 CS10* (o} High byieflow byte select

70 OEO0* G Output Enable

71 WED* 0 Write Enable

72 GND I Ground .

73 CS20+* o] -~ Bank select

74 CS21* O Bank select

75 S22 O Bank select

76 REFRESH* O Refresh

77 RDS o Datz Bas

78 RD9 10 Daia Bus

7 RDI10O 10 Data Bus

80 RD11 Vo DawBus
Chips and Technologies, Inc. Revision 1.1a 3



M Pin Description

F8680 PC/CHIP

|

Table 1. F8680 Pin Allocation (continued)

Pin No, Signat Type Description

81 RDI12 o Datz Bus

82 VCCPAD I Power

83 RDI3 o Data Bus

84 RD14 HO Data Bes

85 RDI15 o Data Bus

86 CS11* O High byteflow byte select
87 OEI* O Qutput Enable

38 WE1* Q Write Enable

89 GND 1 Ground

20 MCCE2* 0 Mem. Card Chip Sler. High
91 MCCE1* 0 Mem. Card Chip Slet. Low
92 MCRDY I Memory Card Ready

93 MCCD1* I Memory Card Detect

%4 MCCD2* I Memary Card Detect.

95 MCBATIL I Memory Card Battery

96 MCBAT2 I Memory Card Battery

97 CARDB 8] Card B pin

98 DOTOR 0 Display data outpmt

99 DOTL/G O Display data output

100 GND I Ground

101 DOT2R O Display data cutput

102 DOTE3/1 O Display data output

103 HS/LP o Hor. Sync/Latwch Pulse
104 VS/FLM O Ver. Sync/First Line Marker
105 DOTCLOCK (o} Dot Clock

i06 Rx I Receive Data

107 Tx O Transmit Dats

108 RTS* 0 Ready To Send

109 CTs* H Clear To Send

110 RI* 1 Ring Indicator

111 DSR* I Data Set Ready

12 CD* I Carrier Detect

113 DTR* o] Data Terminal Ready

114 UARTCLK 1 UART clock

115 VCC 1 Core Power

116 FLOAT* I Float Il pins

117 RESET I Chip Reset

iI8 GND I Ground

119 CPUCLK I Processor clock

120 CLEK32K I 32kHz SuperState R clock

Revision 1.1a

Chips and Technologies, Inc.




F8680 PC/CHIP

Pin Description M

|
Table 1. F8680 Pin Allgcation (continued)
Pin No. Signal Type Description
121 VCCPAD I Power
122 GRD3 o) " Graphics Data
123 GRD2 0 Graphics Data
124 GRD4 o " Graphics Data
125 GND I ‘Ground
126 .GRDI o Graphics Data
127 GRDS O Graphics Data
128 GRDO o Graphics Data
129 GRD6 C " Graphics Data
130 GRAD o Graphics Address
131 GRD7 Q.- Graphics Data
132 GRAI1 0 Graphics Address
133 GRACS* o Graphics Chip Select
134 ‘GRA2 0 " Graphics Address
135 GRAID O Graphics Address
136 GRA3 o Graphics Address
137 GND I Ground
138 GRAQE* O Graphics Ouiput Enable
139 GRA4 o) Graphics Address
140 GRA1LL o Graphics Address
141 GRAS 0 Graphics Address
142 GRAS9 o Graphics Address
143 GRA6 8] Graphics Address
144 GRAS o Graphics Address
145 VCCPAD I Power
146 GRA7 0 Graphics Address B
147 GRAIL3 0 Graphics Address
148 GRAI2 o Graphics Address
149 CRAWE* o} Graphics Write Enable
150 . GRAl4 Q Graphics Address
151 Ps1 o Programmable Pin
152 P32 jife) Programmable Pin
153 PS3 Yo - Programmable Pin
154 P54 o Programmable Pin
155 PWRUP I Power Up
136 OSCPW O Power to Qgcillator
157 GND I Ground
158 SPKR o Speaker data
159 KBDATA* o “Keyboard Data
160 KHECLK* 10 - Keyboard Clock i
Frevision 1.1a 5
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M Signal Description

Signal Description

F8680 PC/CHIP

The signal groups of the F8680 single-chip PC are summarized in Table 2. A signal
description follows the table.

———
Tablez. Signal Names

Funetion Symbo! Type ~Dascriplion State During CREG Notes
Suspend Moda fblt
Address and Data ADR25:0 O Addrmess Bus Low or tri-stals 1E3
RD15:0 KO Data Bus Low
XT Bus Control AEN o] Address Enable Low or ri-slate 1E/0
ALE 0 Address Latch Enable Inzctive or ri-state 1Ef0
DRQI-3 I DMA Request Input (use 10k pullup)
DACKO-3* (4] DMA Acknowledge Tri-state (use 10k pulldn)
IOCHCK* I I/Q Channel Check Input
IOCHRDY 1 /O Channel Ready Input
IOR* o] I/O Read Inactive or tri-state 1IE0 1
Iow* 4] 170 ‘Write Inacrive or tri-state 1IED 1
RQ2-7 I Interrupt Request Input {use 10k pullup)
MEME* Q Memory Read Inactive or tri-state . 10 1
MEMW* (&) Memory Write Inactive or tri-state IED 1
TC (¢] Terminal Count Inactive or iri-state 04/0 1
Clocks CLK O XT bus clock Inzctive or tri-state 04/
CLK14 1 Timer channels clock Input (drive low) '
CLX32K I SuperState R ime-of-day clock  Input (always active)
CPUCLK I Processor clock Input (drive low)
UARTCLE 1 UART clock Input {drive Iow)
Memory Interface  CS10-11* 0 High byte/low byte select Inactive or tri-state 1ER3 2
CS20-22% 0 Bank select Inactive ot ti-state 1Ef3 2
OEQ-1* O Cutput Enable Inactive or wi-state 1IEB3 2
WEO-1* 0 ‘Write Enable Inactive or tri-state 1E3. 2
ROMCS* o] ROM Chip Sslect Tri-state
Graphics Controller DOT3:0 70 77 Display data output Low or tri-stats 0E/0 3
DOTCLOCK © Dot Clock Stwopped or tri-state 0ERd 34
GRA14:0 (o] Graphics Address Low or tri-state 0E/0 3
GRACS* O.. _Graphics Chip Select Inactive or wi-stats CE/0 3
GRAOE* o} Graphics Qutpat Enable Inactive or tri-state OE0 3
GRAWE* o Graphics Write Enable Inactive or tri-state 0B 3
GRD7:0 o] Graphics Data Low or ti-state CE/0 3
HS/LP 0 Hor. Sync/Latch Pulse Stopped or tri-state 0E0 35
VS/FLM (8] Ver. Sync/First Line Marker Siopped or tri-state 0E/0 35
Keyboard Interface KBCLK* /O Keyboard Clock Input
: KBDATA* O Keyboard Data Input
8 Revision 1.1a Chips and Technologies, Inc.




F8680 PC/CHIP

Signai Description I

I
© Table2. Signal Names (continued)
Function Symbol Type Description State During CREG Notles
Suspend Mode /hit
PCMCIA 1.0 MCBATI1.2 I Memory Card Battery Input
Memory Card MCCDI1-2* I Memory Card Detect Input
Interface MCCE2* 0 Memory Card Chip Select High Inactive or tri-state 1En2 1
MCCEI* 0 Memory Card Chip Select Low  Inaciive or tri-state 1E12 1
MCRDY I Mcmoxy Card Ready Input
REFRESH* O Card Refresh Inactive or tri-state 12 2
Programmable Pins CARDB o Card B pin Stays as last set 6
P51-4 /0  Programmable Pins Stays as last set 6 -
Power Control OsCPW G Power 1o Oscillator Low
PWRUP I Power Up Input -
UART CcD* I Carrier Detect Input
CTS* I Clear To Send Input
DSR* I Data Set Ready Ipp
DTR* o] Data Teminal Ready Acuve of tri-siate 73%@ i4
RI* 1 Ring Indicator Input
RTS* 0 Ready To Send Active or tri-state OF0 14 _
Rx I Rective Data Input
Tx o Transmit Data Active or tri-state 0Fm 14
Miscellaneons SPKR 0  Speskerdauw Tri-stat ' )
RESET I " Chip Reset Input
FLOAT* | Float all pins Tnput ==
vce . - Power to core of chip - ‘
| WCCPAD - Power to pad ring of chip -
GND - Ground - .-

1 Should be Ieft in inactive state; set as tri-state only if connected to powered-down device
2 Tri-state only if memory is powered off during suspend mode

3 Should always be tri-state during suspend

4 Stare depends on programming of signal polarity
5 ¥ stopped, state depends on phase in which clock was stopped
6 Do not tri-state during suspend mode without extetnal pull-up or pull-down resistors

The following list describes all of the pin signals and is arranged in alphabetical

order by signai name. An asterisk (*) indicates that the signal is active when low,

The signal direction input (I), output (O), or bidirectional (I/0) is also noted.

ADR25:0

Chips and Technelogies, Inc.

Address Bus (O) - provides system addresses for linear addressing

on any byte boundary.

Address Enable (O) - indicates that the currently active memory

and I/O cycles are part of a DMA cycle. It will not be driven if the

XT bus is disabled (CREG 04). ..

Revision 1.12




M Signat Description ' Fee680 PC/CHIP

ALE .. Address Latch Enable {Q) - indicates that a valid address is
available on the system address bus. 1t will not be driven if the
XT bus is disabled (CREG 04).

CARDB Card B (I/Q) - programmed through CREG 90h. Usually used to
indicate that the current PCMCIA address refers to the second of
two memory card slots.

CLK Clock (O) - XT bus clock. It will not be driven if the XT bus is
disabled (CREG 04).

CD* © Carrier Detect (I) - TTL-level input to UART.

CLK14 Clock 14 (@) - 14.31818MHz input clock used by the timer
channels. Should have a 50% +10% duty cycle.

CLK32K Clock 32K (I) - 32767Hz input for the clock used by the internal

clock logic. This clock must continue to mn when the chip is in
standby mode or the time of day will be lost.

CPUCLK CPU Clock (I) - processor clock input that also sets memory
timings.

CS810-11* RAM Chip Select {(O) - CS10* selects the low byte and CS11*
selects the high byte. Also function as CAS* for DRAM accesses.

CS20-22% RAM Bank Select (O) - CS20* selects bank 0, CS21* selects bank
1, and CS22* selects bank 2. The active low sense can be changed
to active high through CREG QD.

CTS* Clear To Send (I) - TTL-level input to UART.

DACK(-3* DMA Acknowledge (O) - response to corresponding DRQ1-3
signal (DACKO¥* indicates that refresh is active). These will not
be driven if the XT bus is disabled (CREG (4).

DOT3:0 Display Data (O) - used as output to both CRTs and LCD panels.

DOTCLOCK Dot Clock (O) - output to LCD panels.

DRQI-3 DMA Request (I) - receive DMA requests from external
peripherals. Ignored if the XT bus is disabled (CREG 04).

DSR* Data Set Ready (I) - TTL-level input to UART.

DTR* Data Terminal Ready (O) - TTL-level output from UART.

FLOAT* Flogt Outputs () - commands chip to tri-state all its outputs for
testing purposes. :

GND Ground for the chip.

GRA14:0 . Graphics Address (O) - address bus to graphics SRAM.

8 Revision 1.1a Chips and Technologies, Inc. _ .




F8680 PC/CHIP

GRACS*
GRAQOE*
GRAWE*
GRD7:0
HS/LP
IOCHCK*
IOCHRDY
IOR*
IOW*

RQ2-7

KBCLK*

KEBDATA*
MCBATI-2

MCCD1-2*

MEMR*

Chips and Technologies, Inc. .

Signal Description Wl

Graphics Chip Select (O) - chip select to graphics SRAM.

Graphics Output Enablé (O} - output enable to graphics SRAM,

Graphics Write Enable (O) - write énable to graphics SRAM.
Graphics Data (O) - data bus to graphics SRAM.
Horizontal Sync / Latch Pulse (O} - horizontal synChrbniiaﬁbh

Pt e te o P v 12 al®

signal to CRT when in CRT mode, iaich puise signal when in
LCD mode. : :

J/O Channel Check (I) - input from XT bus that can trigger an
NMI. Ignored if the XT bus is disabled (CREG 04).

10 Channe! Ready () - pelied inactive {low) by slow devices on
the XT bus to lengthen a memory or IfO cycle.

I/O Read (O) - indicates that the current cycle is an I/O read cycle.
It will not be driven if the XT bus is disabled (CREG 04).

I/O Write (O) - indicates that the current cycle is an I/O writé
cycle. 1t will not be driven if the XT bus is disabled (CREG 04).

Interrupt Request (T) - receive interrupt requests from external

penpnerals ignoreu if the XT bus is disabled LRl U4)

Keyboard Clock (I/0) - receives clock pulses from the keyboard
when the keyboard sends data. It can be pulled low (Control Port
B) to inhibit keyboard transmission.

Keyboard Data (I/0) - receives serial data from the keyboard.

Memory Card Battery (I) - indicate the status of the battery on
PCMCIA memory cards. Can be read at SDA’I‘A 0A. PCMCIA
name BVDI1-2, oo

Memory Card Detett (I) - both pulled low by the PCMCIA
memory c¢ard to indicate that the card is properly inserted.
PCMCIA name CD1-2,

Mamary Card Salact High () _ anahlse tha hig

ARANUTY Ladil SUalll JIEN ) = Cllatuls NG ilgn

I/O on the data bus. PCMCIA name CE2.

{od) hutas for
\ uu} A Y LD LWL

- Memory Card Select Low (O) - enables the low (even) bytes for

1/0 on the data bus. PCMCIA name CE1.

Memory Card Ready (I) - indicates whether the memory card _
circuits are busy. PCMCIA name RDY/BSY.

Memory Read (O) - indicates that the current XT bus cycle is a
memory read. It will not be driven if the XT bus is disabled
(CREG 04).

Revision 1.1a ) - 9
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10

MEMW*

OEQ-1¥

RD15:0

RESET

REFRESH*
RI*

ROMCS*

RTS*
Rx
SPER

TC

Tx
UARTCLK

F8680 PC/CHIP

Memory Write (O) - indicates that the current XT buscycle is a
memory write. It will not be driven if the XT bus is disabled
(CREG 04).

Qutput Enables (O) - indicate to the low (OEQ*) and high (OE1*)
bytes of the currently selected RAM bank whether they should
enable data from memory onto the RD bus.

Programmable Pins (J/0} - can be used for a wide variety of
functions according to their programming through CREGs 80-8F,

Power Oscillator (O) - provides sequenced power to the CPU
oscillators.

Power Up (I) - indicates that the power control state machine
should power-up/power-down the system according to the
programming in CREG 1C.

Data (I/O) - connected to system memory. RD7:0 also serve as

the YT Aata hine
fhe A1 data ans,

Reset (T} - system reset input, synchronized with CPUCLK inside
the chip. It must ramain high for at Jeast three CLK32K clock
cycles,

Refresh (O) - indicates when pseudo-SRAM should perform a
refresh operation.

Ring Indicator (I) - TTL-level input to UART.

ROM Chip Select {O) - activates the ROM for accesses to the
BIOS (when not shadowed in RAM). It will not be driven if the
XT bus is disabled (CREG 04).

Ready To Send (O} - TTL-level output from the UART.
Receive Data (I) - TTL-level serial data input to the UART.

- Speaker (O) - timer channel output to an external speaker. The

drive is a 4mA CMOS driver, and external conditioning may be
required to match the selected sounding device.

Terminal Count (O) - indicates that the current DMA transfer is
the last byte programmed for transfer. TC is not generated when

DACKO* is active. It will not be driven if the XT bus is disabled
(CREG 04).

Transmit Data (O) - TTL-level serial data output from the UART.
UART Clock (I) - 1.8432MHz input clock for the UART.

Revision 1.1a S Chips and Technolegies, Inc.
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vCC

VCCPAD
VS/FLM

WEOQ-1*

Chips and Technelogies, Inc.

Signal Description W

Power to the core of the chip. This input can supply the core

processor at lower voltage (nomina! 3.3V} than the remaining chip
circnits to save power, if desired. Otherwise it is tied to VCCPAD,

Power to all chip circuits except the core processor of the chip.

Vertical Sync / First Line Marker (O) - vertical synchronization
signal to CRT when in CRT mode, first line indicator signal when
in LCD mode. .

" 'Write Enables (O) - indicate to the low (WE0*) and high {(WE1*)

bytes of the currently selected RAM bank whether they should
write the data on the RD bus to memory.

Reavision 1.1a ’ 11
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The principal components of the F8680 architecture include:

« Fully static CMOS microprocessor

« SuperState R logic

« XTsubsystem

« Memory controller/memory manager
= Graphics controlier

= UART.

Refer to the system block diagram, Figure 1, for a graphic representation and to the
paragraphs following the block diagram for a description of these systems.

Central Processor

The F8680 microprocessor, a Chips and Technologies, In¢. innovation, is fully
compatible with the 8086 processor but executes faster, It has the instruction set of
an 8086 processor but performs like an 80286. In addition the processor provides:
+ Full 26-bit address bus

* 24-bit internal registers

¢ New SuperState R operating mode and instruction set

« Microcode link to new Virtual /O mechanism

« Microcode link to new Virtual Interrupts mechanism.

SuperState R Logic

The SuperState R operating environment of the CPU is separate from the normat
operating environment of DOS and the BIOS. The SuperState R Iogic provides the
mechanism for entering SuperState R mode. The switch can occur when:

= The chip is reset {always).

* A hardware or software Interrupt is set to be intercepted (Virmal Interrupts
feature).

= An IN or OUT instruction has executed and a device on the IfO bus must be
emulated or monitored (Virtual I/O feature).

* A gpecified period of time elapses.
* A DMA channel must be set up or auto-initialized.

Ravisica 1.1a Chips and Technelogies, Inc.
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+ An external request made on one of the programmable pins must be serviced.
= The PWRUP input changes state.

s An invalid opcode is encountered (always).

» A segment Tegister is loaded.

The SuperState R logic involves the programmable pins, power control logic,

configuration space, performance control feature, Virtual I/O feature, and Virmal
Interrupts feature, as described in the following paragraphs.

Configuration Space
SuperState R mode provides the means of setting system configuration parameters,

using a new CPU instruction. Applications cannot modify this information with any

I/O or memory instruction.

Performance Control

The performance control feature allows the amount of tirhe the CPU waits between
executing instructions to be set anywhere from no delay to 128 cycles. Since RAM

will be inactive during this time, performance control realizes a significant rcducuon

in power consumption while attowing the CPU to remain active.

Virtual /O Feature

The Virtual /O feature, which is implemented as part of the SuperState R lagic,
aliows I/O operations to every port to be monitored, redirected, emulated, or
suppressed as needed. The Virtual /O feature ¢an be used to emulate the operation
of a device that is not actually present.

Virtual Interrupts Feature

The Virtual Interrupts feature allows the SuperState R logic to trap any system
interrupt, whether caused by 3 hardware IRQ or by a software INT instruction.
SuperState R code can examine the interrupt before any TSR programs or interrupt

handlers see the interrupt. Once trapped, the SuperState R code can either substitute

register values and pass the call back for normal interrupt handling or emulate the
interrupt handler itself and bypass the normal mechanism.

Chips and Technologies, lnc. Revision 1.1a
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Power Control Subsystem
The F8680 chip provides many hardware and software features that allow design of

an effeciive yei unobirusive power management mechanism. The most basic level
of management involves only two chip modes:

» The F8680 chipisin active mode when it is powered and its state machines for
timing are running.

« The FR680 chip is in suspend mode when a programmed power-down has
occurred. The core logic is powered but only the 32kHz clock is running. The
chip continues to keep time and maintain configuration parameters while in
suspend mode.

P ot e mfnntatnar‘ fn !hn 'DQAQn ﬂ‘“n al‘ all timae Whan tha tarma Tras br
COWErD LSt o mainair e UV WAL db GAl L. T N80 W s yu

" "nower up,” and "power down" are used in this document, they do not refer to
the actual application of power to and removal of power from the F8680 chip.
Rather, these terms refer to the transition between active mode and sespend mode.

Power Planes. The internal logic of the chip is supplied on two totally separate
power planes.

» The core power plane (pins VCC) supplies power to the core processor logic, the
32kHz iime-of-day count clock logic, and the power-up comparator logic. Core
power must always be present. When the chip is in suspend mode, core power
consumption is extremely low (refer the the “DC Characteristics” section of this
document for the exact value),

= The pad power plane (pins VCCPAD) supplies power to the chip I/O interface.
All data and command lines are powered on the pad power plane. Pad power can
be removed when the chip is in suspend mode, if desired, but doing so does not
save power: when the chip is in suspend mode, pad power consumption drops to
zero. Pad power cannot be controlled by OSCPW because the OSCPW logic is
powered by the VCCPAD plane.

'I‘hu WLU WWUL ya.auc Can bG ouyyuw Uy J.J \‘ nlm.cau UL J V lL U.Ubl-lw LU' LUU.I.IDU
power consumption. However, the setup time for accessing system memory will
increase.

A system design should leave power connected 10 the F8680 chip VCC pins and to
the 32kHz clock generation logic at all times. This ammangement is sufficient 1o keep
all configuration information activé in the F8680 ch:p and maintain the time-of-day
count.

The PWRUP input commands the power-up of the F8680 chip into active mode and
power-down Into suspend mode. Power-up or power-down can be commanded
through either a pulse or a steady signal sense. Pad power (VCCPAD pins) must be
supplied for PWRUP to be sensed.

Revision 1.1a ' " Chips and Technologies, Inc.
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Power-On Clock Comparator. Power-up can be commanded through the clock
comparator register of the F§680 chip. When in suspend mode, power will be
restored when the time in the power control comparator matches the time-of-day
count value. Operation will resume regardliess of the PWRUP input signal level.
CREGs 18h through 1B comprise the 32-bit comparator register. If the F8680 chip
is already active when the time-of-day reaches the comparator value, the comparator
will have ro effect. Refer to the F8680 PC/CHIP Programer s Reference Manual
for details of this comparator. '

Power Contro! State Machine. The power conirol state machine can be instructed
to remove power from the osciliators through the POFF bit at CREG 1C. When
POFF is set to 1, the power control state machine will begin to sequence the F8680
chip into suspend mode. Refer to the F8680 PC/CHIP Programmer’ s Reference
Manual for programming details. The power control sequencing operates as follows.

» Upon receiving a power-up request (initiated by either the PWRUP input or the
power control comparator), the power control state machine sets the OSCPW
output active within 0.5s. It then enables the various timing state machines in the
F8680 chip 0.5 after setting OSCPW active.

« Upon receiving a software-commanded power-down request (the only kind
possibie), the power control state machine disables the various timing state
machines within Q.5s, It then sets the OSCPW output inactive (.55 after chsablmg
the timing state machines.

Therefore, power-up and power-down sequences always require at least 0.5s, but
always less than 1.0s, to execute.

Connections to the PWRUP Input. The power-up pin PWRUP indicates when the
F3680 chip should exit suspend mode and begin normal operation. Once the F8680
chip is operational, the PWRUP signal can be used to initiate a power-down into
suspend mode.

Note: PWRUP by itself cannot canse a power-down,; it can only request a power-down.
Software must command a power-down, However, PWRUP can be programmed
to cause a switch to SuperState R mode, which in turn can power down the F8680
chip.

Two choices are available when incorporating the power switch into a system
design: a toggle switch or a momentary switch. The SuperState R configuration
register at CREG 1C provides a bit to select whether a high or a low signal on
PWRUP will cause a switch to SuperState R mode. The programming of this
register will depend on the choice of power-up switch.
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If an SPDT toggle switch is connected, the PWRUP input is pulled 1o logic ground
to turn the system off, and is pulied up to VCC to activate the F8680 chip. Software
that recognizes a Iow signal at PWRUP as a power-down request must be provided.

If a momentary switch is cotnected, it pulls PWRUP to VCC to activate the FEG80
chip. A pull-down resistor allows PWRUP to go back to logic ground as soon as the
momentary switch is released. Software that recognizes a high pulse at PWRUP asa
power-down request must be provided.

Programmable Pins

The chip provides five pins with programmable functions. These pins can be used
for such functions as programmabie chip seiects, ciock outputs, and status
monitoring inputs. ;

The programmable pins can be used in a variety of ways. Software control makes
these pins extremely flexible and easy to incorporate in any design. The pins can
operaie as either inpuis or ovipuis and can source/sink 4mA minimum {refer io the
“DC Characteristics” section for specific values) when used as outputs. Table 3 lists
the specific functions available throngh the programmable pins.

—
Table 3. Programmable Pin Functions

Funclion Typa Avallable on:
P51 pPs2 PS3 PS4 CARDB
CLK32 O x x X X X
CLX1/16 o4 x X X x X
CLK1/32 O x x x x x
PCS (o) X x X x
‘FRO o} x X
512Hz 0 %
2560z C b4
16334Hz 0 x
B192Hz 8] X
IFACTIVE C x X x
CLECANRUN O x
FLAGY 0 X x
ACDCLK 8] X X x
ICMPLT (8] x
CLEKCANRUN (8} X x
EXTSS I X x x x
DOTCLK I x
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where; CLK32

CLK1/16

CLK1/32

ERO

256Hz
S512Hz
8192Hz
16384Hz
IFACTIVE

ICMPLT

FLAGY

ACDCLE

CLKCANRUN

EXTSS

DOTCLK

Chips ang Technologies, Inc.

Functional Description IR

32kHz Clock - PS1-PS4 and CARDB can provide a 32kHz clock
pulse.

1716 32kHz Clock - PS1-P84 and CARDB can provide a clock
with a positive pulse that occcurs once every sixteen 32kHz clock

cycles. The programmable pin stays high only for the duration of

one phase (1/2 clock period) of the 32kHz clock.

1/32 32k Clock - PS1-PS4 and CARDB can provide a clock
with a positive pulse that occurs once every thirty-two 32kHz
clock cycles. The programmable pin stays high only for the
duration of one phase (1/2 clock period) of the 32kHz clock.

Programmable Chip Select - PS1-PS4 can decode 1/O reads and/or

writes at any IfO address or range of addresses.

Frame Rate 0 - PS1-PS2 can provide the vertical interval signal
divided by 2.

These frequencies can be output on P52, P51, PS4, and PS3
respectively.

Instriction Fetch Active - PS2-PS4 can indicate whether the
current memory request is for instruction data.

Instruction Complete - PS3 can output a pulse at the end of each

instruction executed. This signat can be counted to indicate true
MIPS. PS3 stays high only for the duration of one phase (1/2
clock period) of the CPU clack,

enabled.

AC Drive Clock - PS2-PS4 can output a square wave with a 50
percent duty cycle and a programmable period for use with LCD
panels,

. Flag bit 9 - PS3-P54 can indicate whether maskable interrupts are

Clock Can Run - PS4 can indicate whether the power control state

machine has completed the power-up sequence and instruction
execution is allowed.

Extemnal SuperState R Switch - PS1-PS4 can be used as inputs to
trigger a switch to SuperState R mode.

Dot Clock - PS4 can be used to input a non-standard dot clock
frequency for the graphics controller, '

Revision 1.1a
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an external SuperState R switch request, it can be sirultanecusly used for output.
For example, selecting a 256Hz output on PS2 and programming PS2 for SuperState
R input at the same time would result in a periodic switch to SuperState R mode
(like the timer tics provide). However, P52 should not be driven by external
circuitry in this configuration. )

XT Subsystem

The F8680 chip logic supports the functions of the following components found in
the standard XT subsystem;

« Interrupt controller

» Direct memory access (DMA) controller

¢ Timer '

+ Kevhoard interface

+ External XT bas.

For the most part, the XT subsystem is implemented in hardware,

For performance of the functions available in an XT environment, the interrupt
controller is functionally equivalent to the 8259A component, and the timer 1o the
8254 component,

The F8680 microchip implements the functions normally associated with the 8237
DMA Controller through a combination of hardware, CPU microcode, and software.,

The keyboard interface and associated circuitry is compatible with that of the XT,
including read access to the XT configuration switch settings. These switch settings
are programmed through a configuration register.

Table 4 shows the system IO address space occupied by the F8680 chip.

St s Pl U L A
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—
Table 4. XT-Compatible I/0 Port Assignment

Range IOR* Cyela IOW* Cycla Usage

Internal/Extaernal Internal/Extarnal
000-01F Internal Internal ~ DMA Controller ]
020-03F Intemal Internal Intermupt Controller
$40-05F Inicmal Iniemal Timer )
060, 064, 068, 06C, Intemal External Keyboard Data Port
070, 074, 078, 07C - .
061, 065, 069, 06D, Intemnal Intemnal Control Port B
071,075,079, 07D
062, 066, D6A, 0SE, Internal Exiemal Status Pont C
072,076, 07TA, O7E
063, 067, 06B, 06F, External Extemnal Not used by the F8580 chip
073,077, 07B, O7TF -
0E0-09F Extemal Extemal DMA Page Repister
0A0-2F7 Extemal External Notused by the F8580 chip
2F8-2FF Tntemal + External  Intenal + Extemnal I UART enabled and set as COM2
External Exilernal If UART disabled or set as COM]1
300-3CF Extemnal External Not nsed by the FRERD chin
3D0-3DF Extemal External If on-board CGA disabled
Intemal Inenal ~ On-board CGA cnabled |
3E0-357 External Extemnal  Notused by the F8680 chip
3F8-3FF ' Internal + External  Internal + Extemal I UART enabled and set as COM1
Extémal External If UART disabled or set as COM2
JIART

A Universal Asunchronous Receiver/Transmitter, compatible with the National®
N516C450 asynchronous communications element, is provided for serial )
communications. The device can be assigned to respond as either COM1 or COM2,
or it can be disabled.
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Memory Subsysiem

The F8680 single-chip PC provides an extremely versatile memory management and
control system, as described in the following paragraphs.

Memory Management

The memory manager maps CPU addresses to physical RAM in 32kB or 64kB
segments. Once mapped, segments can be bank-switched for implementation of
EMS memory and 2a PCMCIA memory card interface, The maximum local system
memory that is directly managed is 4MB. A total of 32MB memory can be
addressed through the 26-bit address bus ADR25:0 (the 32MB indicated when
ADR25=] is addressable only as PCMCIA memory).

The system memory usage is shown in Table 5.

—
Table5. System Memory Usage

Mamory Range Size  Usage
(kB)
OFQO00-OFFFFF &4 BIOS ROM {can be shadowed)
0ECQO0-0EFFFF 64 Often used for PCMCTA memory card access or ROM applications
ODCOO0O-ODFFFR 16 Often used for EMS memory page frames
ODB0CO-O0DBFFF 16 . S
0D4000-0D7FFF 16
ODO0000-0D3FFF 16 )
GCO000-0CFFFF 64 Often used for ROM applications or PCMCIA memory card access
OBE00C-OBFFFF 32 CGA graphics memory
0ADQ00-DB7FFF 96 Often used for altermate video controller
O00000-09FFFF 640  MS-DOS and applications
Memory Controller

The memory controller of the F8680 chip supports most of the commonly used
memory types. The controller provides chip-select decoding for up to three banks of
memory. External address decoding must be provided for any additional banks.
Each bank can be any one of the following types:

e 256kx1,256kx4,512kx 8, IMx I, IM x4, and 4M x 1 DRAM

+ Any type of SRAM or PSRAM (such as 32k x 8, 128k x 8, and 512k x 8)
« PCMCIA memory card

« ROM

» Memory on the XT bus.
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The three types can be mixed in any way. The best choices are DRAM,
SRAM/PSRAM, and PCMCIA memory, all of which provide good performance
when configured for word (16-bit) access. DRAM page mode is supported with
both byte and word requests. The controller provides all timing and control signals
to allow direct support for ap to three banks of 8-bit or 16-bit memory. Both 8-bit
and 16-bit banks can be used in the same system.

Connecting the memory is generally very routine and predictable. The only
decisions to make on the hardware side are the memory type and capacity. All
mapping and configuration choices are made through software. The memory
configuration worksheet provided in the "Memory™ chapter of the F§680 PCICHIP
Programmer’s Reference Manual simplifies the programming calculations needed
for mapping memory into the system address space. ~ :

Memory Operational Theory

This section provides only a brief summary of the concepts involved in system
memory mapping. For a more detailed explanation, refer to the F8680 PCICHIE
Programmer’s Reference Manual.

The memory manager provides independent bank switching and memory mapping
mechanisms to deal with the translation from logical CPU addresses to physical
addresses in RAM. The bank switching mechanisin takes linear CPU addresses that
fall in the BOOOO to FFFFF range and moves them so that the effective logical
address can fall anywhere in the 64MB address space of the F8680 chip. The
memory mapping mechanism takes the logical address, after any possible shifting by
the bank switching mechanism, and maps it on a block-by-block basis to available
space in physical RAM. Either 32kB or 64kB blocks can be selected,

Bank Switching Logic. Figure 3 illustrates the bank switching logic used in the
system. The logic first decodes address bits A19:16 from the CPU. If the address is
in the BO0OO to FFFEF range, the decoder signals the multiplexer to use the contents
of one of the nine Bank Switch Registers instead of the upper bits of l;he address
from the CPU,

The decoder selects the Bank Switch Register whose contents will substitute the
upper address bits from the CPU according 1o the nine subranges listed in Table 6.
Address bits A15:14 may or may not be substituted by the Bank Switch chxster '
address bits, depending on the size of the subrange decoded. -
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—
Table 6. Bank Switch Register Ranges

Bank Switch Register Corresponding Subrange

BOOOO-B7FFF
B800O-BFFFF
CO000-CFFFF
DO000-D3FFF
D4000-D7FEF
D8000-DBFFF
DCO00-DEFFF
EQQDO-EFFFF
FOOO0O0-FFFEF

00 I Lh AWK O

The multiplexer passes on the substituted address bits only when enabled by the
EMB bit in CREG 0C. The resulting 26-bit address A25:0 is passed on to the
memory mapping logic. Note that bank switching is disabled on power-up.

—
Figure 3. Bank Switching Logic
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Note: A23:0 from the CPU address logic comes zfter Gate A20.
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Memory Mapping Logic. Figure 4 illustrates the logic used to map the logical

addresses from the bank switch mechanism to locations in physical RAM. The

upper address bits A25:15 are decoded to select one of 34 address ranges. The . -
USE64 bit in CREG 0D selects the decoding method. If USE64=0, each of the first

thirty-two 32kB blocks of logical addresses corresponds o a separate mapping

register, with the next two 512kB blocks each corresponding to 2 mapping register.

If USE64=1, each of the first thirty-two 64kB blocks of logical addresses

corresponds (o a separate mapping regisier, with the next two 1MB blocks each _
corresponding to a mapping register. o ——

Unlike the Bank Switch Registers, the Memory Mapping Registers do not contain
replacements for the logical address bits from the CPU. The mapping registers
simply select the physical bank of RAM to which the logical address should be
directed. However, the registers do provide mapping bits. These bits serve to shift
the address up or down in multiples of 128kB within the physical RAM bank,
allowing "lost” RAM (such as RAM whose address would overlap the display
SRAM address range) 1o be utilized elsawhere,

Each Memory Mapping Register selects one of four Bank Select Registers, which in
turn activates the control signals for the selected bank of RAM. If the CPU
generates an address outside the range of the 34 Memory Mapping Registers, the
logic automatically selects a fifth Bank Select Register reserved for this purpose. No
mapping bits are provided for cut-of-range accesses.
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—
Figure 4. Memory Mapping Logic
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How to Approach Memaory Design

The memory controller handles three banks of RAM, providing the bank sclect o
signals CS20, CS21, and CS22 to activate banks 0, 1, and 2, respectively (see Figure B o
4}, Additional banks can be used, but the F3680 chip provides no additional bank

select signals and external decoding logic would be needed.

The memory controller is programmed through CREG locations for cach bank

according to the following parameters: memory cycle type (DRAM, SRAM, XT bus,

or PCMCIA); bank width (one or two bytes); address multiplexing (for DRAM ,,,,
only); and required ROMCS line status (active/inactive) for that bank.

DRAM, SRAM, or PSRAM can be used, and all three can be mixed. Diffeiént
RAM types cannot be mixed within the same bank, but different size devices of the
same type can be. A PC/CHIP Application Note is available that describes an
interesting application where RAM:s of different sizes and widths are used [
optimize performance in a certain addressing range.

Refer to the following sections for basic examples of the connections required to
interface each type of memory to a bank. Then refer to the F8680 PCICHIP
Programmer’s Reference Manual to determine the most effective way to utilize the
RAM for a given hardware design. _ .

Note: 'When the graphics subsystem is enabled, all accesses at segment 0B800 are
considered graphics cycles and are automatically forwarded o the graphics
controller,

DRAM

DRAM provides efficient, high-performance, low-cost memory space. There are
drawbacks, however. For example, DRAM consumes a lot of power when ‘ _ L
compared to SRAM. Special features of the F8680 chip, such as page mode ‘ e
operation, slow refresh, and perform:—mce control, help to lessen the 1mpact of this

Puwii L.uuaumpuuu HU WGVt:I a IIIL‘L Ul unmw., OJ.‘.A.W.I., d.llu. I'LJVJ.\,,L‘"L mcmory
may yield a more efficient design. -
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Signals. Table 7 lists the pin assignments and signals provided for the DRAM
interface. Reler to the “Signal Descriplion” section of this manual for signal
descriptions. i

—— .
Table 7. Pin Assignments - DRAM Interface Signals

Address Bus Data Bus Control Bus
Pin Signal Pin Signal Pin Signal
52 . ADRO 60 RDO 69 CS10*
50 - _ADRI 61 RD1 36 CSil*
47 ADR2 62 RD2 73 CS20*
45 ADR3 63 RD3 . 74 CS521*
43 ADR4 64 RD4 75 cs2z2*
40 ADRS 65 RDS - 70 QEQ*
33 ADRé6 67 RD6 - 87 OE1*
36 ADR7 68 RD7 71 WEQ*
34 ADRS 77 RDB 88 WEI*
32 ADRG 78 RDO
29 ADRI10 7% RDIOD
27 ADRI1 80 RDI11

81 RDI12

83 RDI13

84 RDI4

85 RD1S

Memory Address Multiplexing, The MEM bits and the WID bit of the Bank
Select Registers select the type of address multiplexing that will be performed
during DRAM cycles. Refer to the F8680 PC/CHIP Frogrammer’s Reference
Manual for Bank Select Register programming details.

Connect one-byte-wide RAM to the address bus starting with bit 0, and
two-bytes-wide RAM starting with bit 1. The address bits are multiplexed according
to Table 8. Address bits above bit 11 are not changed during a DRAM cycle. These
bits can be decoded with external chip select decode logic if it is necéssary to
support more than three banks of memory and no more CS2x lines are available.,
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— )
Table 8. Address Multiplexing

Pariod MEM Bits WID Bit ADR2S5:0 bit
11 |10 |8 ] 7 6 5 4 3 2 1 [+]
¢ T1/RAS 00 0 20 (19 {18 17 §16 |15 |14 {13 112 JI1 |10 |9
258kx1
&t [+] X 19 18 (17 (16 |15 (14 |13 (12 {11 (10 (13
TMx1
10 0 x |19 (18 |17 {16 |15 |14 I3 |12 [11 |20 (21
4Mx1
0o 1 X X 18 |17 (16 115 14 13 j12 |11 (10 |x
266kx2
01 1 x |19 |18 |17 |16 |15 |14 |13 |12 |11 X
TMx2
10 1 20 (19 (1B |17 j16 |15 |14 |13 |12 (21 x
4Mx2
THCAS | = - —_ i1 (10 |9 {& |7 |6 |5 |4 |3 |2 {1 4

Refresh. The F8680 chip generates the periodic refresh necessary to keep DRAM

contente aliva, The refrach timing ic cat by nrasrammine timar channal 1 inct ac it
W RSLARWALLAS LA T A AAYWF AW A A WATAS AAR .Allb LY Y UJ ‘Jlu&ﬂ-“ l‘lllihl& Ambbditwd WlMAAMIMWA A Jul-'lll Gy i

would be for the XT. The banks to receive refresh are programmed through CREG
16h; this CREG also provides a setting for 512k x 8 DRAM refresh on the CE0-1*
lines. Refer to "Refresh™ in Chapter 5 of the F8680 PC/CHIP Frogrammer's
Reference Manual for detzils on refresh.

The memory controller provides a CAS before RAS type of refresh: the controtler
activates the CS1x line (CAS) first, and follows this by activating the CS2x (RAS)
line. This method reduces the power required to perform refresh when compared to
a RAS-only refresh.

Chips and Technolegies, Inc. Ravision 1.1a ' N 27
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Interface to AU Common Types. Figures 5 through 7 illustrate the connections

necessary to interface each type of DRAM to the F8680 chip.

JLAL e ok AIRIAS FT AP AhEne WATAEERww LA

RO R e R A S L

Fignrp 5 showe the connections to a2 bank of DRAM made up of 4-hit dovices

{256k x 4 or IM x 4 DRAM).

L]
Figure 5. Interface to 4-bit DRAM

F8588 DRAM
RD15:8 < > 115:12
‘ S| p1i:8
0Elx Jo My —-0Of 0Ex
WEl= Jo Ay —-Of R/Ux
Cs2x Jo———"W——9— —-Cf RASX
CSllx* jo————~AdA— —m—-Of CASx —
ADDRI11:1 A - >§ Rl10:0
>l 07:4
. >} 03:8
' > al18:0
- O RAS%
cslex Jo L AAS -Of CASx —
DEBx O Ay O] OE%
WEB* Jo——WV b—ol R/Wx

Notes:

1. Use imiting msislors. in connections to DR.A.M 33 ohm resistors are recommended.
2. The polarity of the CS2x lines is programmable.

28 Revision 1.12
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Figure 6 shows the connections to a bank of DRAM made up of 8-bit devices
(512k x 8 DRAM). ' o L

—
Figure 6. [Interface 1o 8-bit DRAM . _ _

F8688 DRAM
WElx Jo— ANy »-Of R/Wx
£S2x jJo—Wre =) RASH
C511% fo—MWA -0 CASx

rD15:8 [ > D15:8
|
ADRIL:1 AW ___ > Ale:e
DRAM
' > p7:0
|
>| a19:0
Ol RASK
cslex o Ay —e-Ofl CASH*
WEBx* o My —-Of R/Wx

Al vm s
AN .

1. Use limiting resistors in connections 1o DRAM; 33 ohm resistors are recommended.

2. The polarity of the C$2x lines it programmable.

Chips and Technologies, Inc.

Revision 1.1a
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Figure 7 shows the connections (o a bank of DRAM made up of 1-bit devices
(256k x 1, 1M x 1, or 4M x 1 DRAM).

Figure 7. [Interface to I-bit DRAM

F8688

RD15:8
WE1x
£S2x

CSilx

ADR1l:1

CS1p=
WEB*

ANA

>
—

Lo s e ()

UL

DRAW

Di15:8

R/W«

RAS«

CAS#

fl9:8 T
DRAM

Y
A AR

-0

Notas:

yy

0

07:8

Ale:a

RAS#*
CAS=
R/ W=

1. Use limiting resistors in connections 1o DRAM; 33 ohm resistors are recommended.
2. The polarity of the CS2x lines is programmable.
3. Connect ane each of data bus lines RD15:10 to each 1-bit DRAM.

Revision 1.12
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SRAM/PSRAM
Table 9 lists the pin assignments and signals provided for the SRAM interface.
Refer to the “Signal Description™ section of this manual for signal descriptions.

I .
Table 9. Pin Assignments - SRAM Interface Signals

Addrass Bus Data Bus Contral Bus

Pin Signal Pin Signal Pin Signal
52 ADRO 60 RDO 73 - CS20%
50 ADRI 61 RD1 74 CS521*
47 ADR2 62 RD2 15 C522+
45 ADR3 63 RD3 70 OEQ*
43 ADR4 64 R4 87 OE1*
40 ADRS &6 RD5 .. 76 REFRESH*
3 ADR6 67 RD6 S n WEQ*
35 ' ADRTY 68 RD7 88 WE1*
34 ADRS 7 RD3

32 ADR9 78 RD9

29 ADRIC 79 RD10

27 ADRII 80 ‘R

25 ADR12 81 RD12

23 ADRI13 83 RDI13

21 ADR14 84 RD14

i8 ADRIS B5 RDi5

16 ADRi6

14 ADR17

11 ADRI18

Refresh for PSRAM. PSRAM provides its own internal refresh logic, allowing the
PSRAM to maintain its contents when the system stops sending REFRESH* pulses.
The memory controller provides a refresh signal REFRESH* that is compatible with
the internal refresh logic of the PSRAM. CREG 16h bit ERPSR enables PSRAM
refresh on the REFRESH* line.

CREG 0B can select the appropriate signal pulse to initiate the internal standby
refresh of the PSRAM. In this mode, just before the F8680 chip goes into suspend
mode it emits a final REFRESH* pulse of minimum 8yls duration to enable the
intemal refresh logic of the PSRAM. The PSRAM contents cannot be accessed, but
they are maintained. As soon as the F8680 chip leaves suspend mode and begins to
send regular REFRESH* pulses, the PSRAM goes active and disables its internal
refresh logic. B

Chips and Technologies, Inc. . . . __ Revision 1.1a A ’ R
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Interface to All Common Types. Figure § illusirates the connections necessaty 1o
interface a word-wide bank of SRAM to the F8680 chip. The interface accomodates
32k x 8, 128k x 8, and 512k x 8 devices with the same connections. Only the

- s

number of address lines connected varies, as shown i Table 10. To interface a
byte-wide bank of SRAM, connect the system address lines ADR18:0 directly to the

SRAM address lines A18:0.

— X
Table 10. Address Bus Connections for Various SRAM Device Capacities

Systom Address SRAM Addross
2kx8 128k x 8 512k x 8
ADRI15:1 Ald:0 Al4:0 Al4:0
ADRIT:16 nfc AlsG:15 Al6:15
ADR19:18 nfc nlc Al8:17
Revision 1.12 Chips and Technologies, Inc.
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—
Figure 8. [Interface to SRAM

F85880 SRAM
Ver —] Cs
cs2x jo—e g0} CEx
0EL Jo 0] OEx
uEl o 1 R/We
REFRESH* o —T 0] RFSH#
RD15:@ < D15:8
[ i
ADR18:1 817:6
|_ SRAM
07:0
a17:0
-0 RFSHx
VCL -3 CS
O CEx
0EB= & Of OE#
Weex Jo —Of R/Wx

Notes: T A . -
1. No limiting resistors are needed in connections to SRAM.
2. The polarity of the CS2x lines is programmable. '

Chips and Technologies, Inc, - .. 77 PBevisioni.ia
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ROM
The memory controller supports ROM as a device on the XT bus. For this reason,

only slow 8-bit accesses can be made to ROM. ~ ~

BIOS ROM. The most common use of ROM is to provide the system BIOS. After
reset the F8680 chip sets its ROMCS* line active and begins executing from bank 0
(BS0), which points to the XT bus by default. Therefore, the BIOS ROM bank will
be 8-bits wide. The BIOS ROM contents are usually copied from ROM to system
RAM at boot time, a process known as shadowing ROM in RAM. Running the
BIOS from RAM is much faster, not only because 8-bit ROM devices are usually
slow but also because RAM is often configured in a 16-bit bank.

Shadowing ROM in RAM is a decision made in software; it does not impact
hardware design, However, the SuperState R code portion of the BIOS must always
be RAM-resident. Refer to Chapter 5 of the F8680 PCICHIP Programmer's
Reference Manual for more information on shadowing the BIOS in RAM.

Applications in ROM. A sysiem design might provide application programs in
ROM. Generally these programs will be copied as needed from ROM to RAM for
execution, then deleted from RAM when their execuotion is complete. Ruaning
applications from ROM is not recommended, as performance is poor.

However, if applications are {o be run from ROM, the ROM devices should be
arranged as word-wide memory and accessed with PCMCIA cycles, which can be
adjusted to meet the timing requirements of the ROM device.

Signals, Table 11 lists the F8680 chip signals provided by the ROM/PROM
interface to 8-bit devices. Refer to the “Signal Description™ section of this manual
for signal descriptions. If connection of the ROM using the PCMCIA interface is
desired, refer to the related section in this chapter on the appropriate interface for
more signal information. T

Revision 1.12 Chips and Technologies, Inc.
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Table 11. Pin Assignments - ROMIPROM Interface Signals

Addrass Bus Dala Bus Control Bus

Pin Signa! Pin Signal Pin Signal
52 ADRO 60 RDO 48 ROMCS*
50 ADR1 61 RD1 8 MEMW»
47 ADR2 62 RD2 10 MEMR*
45 ADR3 63 RD3

43 ADR4 64 RD4

40 ADRS 66 . .RD5

ag ADR6 67 - RD6

36 ADR7 68 RD7

34 ADRS

32 ADRS

29 ADR1O

27 ADRI11

25 ADRI2

23 ADRI13

21 ADR14

18 ADRI1S

16 ADRI6

14 ADRI7

11 ADRI18

b

ATYD 1O

faieseix

Interface to 8-bit ROM Banks. Figure 9 illustrates the connections necessary to
interface a byte-wide bank of ROM.

Figure 3. Interface to 8-bit ROM

ROMCSx®
MEMR =

RD?:0

fiDR17:8

ROM

Chips and Technclogies, Inc.

Revision 1,12

CE=
0Ex*

07:0

Al17:8
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PCMCIA-Standard Interface

The PC Memory Card International Association (PCMCIA) Release 1.0 standard
defines a mass-storage memory card in terms of its physical, electrical, and
programming interfaces. All RAM cards, ROM cards, flash-type EPROM cards,
and silicon disks that adhere to this standard can use the same physical and eiectrical
interfaces. Separate software drivers are usually required for each storage card type.

A description of the full PCMCIA standard is provided in the PC Card Standard
document available from PCMCIA. Refer to this document for more complete and
useful information about the PCMCIA standard.

Signals. The F8680 chip provides control and status lines that conform to PCMCIA
guidelines. The PCMCIA signals and their cqmvalem signal names on the F8680
chip are listed in Tabie 1Z.

—
Table 12. PCMCIA Signal Name Equivalents

Signat Description PCMCIA Nama F8680 Namo
Address Bus A25:0 ADR24:0'2
Data Bus D15:0 RD15:0

Card Enable (even bytes) CEl MCCE1

Card Enable {odd bytes) CE2 MCCE2
Attribute Memory Select REG ADR23 or PS pin*
Qutput Enable OE OE0

Write Enable/Program WE/FPGM WED
Ready/Busy _ RDY/BSY MCRDY

Write Protect WP PS pin (input)
Program Voltage Vpp PS pin (sutpur)’
Refresh RFSH REFRESH
Card Detect CcD1-2 MCCD1-2
Battery Voltage Detect BVDI-2 MCBATI-2
Card B Sclect - - - - CARDB

1Sev.-. "Chip Suppart for PCMCIA" section for suggested use of signals.
“PCMCIA 2ddress line A25 is not used.
e PS pin would gate 2 power control device to pravide programming voltage.
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Table 13 lists the pin assignments of the PCMCIA interface signals. Refer to the
“Signal Description” section of this manual for signal descriptions,

Table 13.  Pin Assignments - PCMCIA Interface Signals

Address Bus Data Bus Control Bus

Pin Slignal Pin Signal Pin Signal
52 ADRQO 60 RDO 70 OED

50 ADRI1 61 RD1 71 WEQ*

47 ADR2 62 * RD2 76 " REFRESH*
45 ADR3 63 RD3 90 MCCE2*
43 ADR4 64 RD4 91 MCCE1>*
40 ADRS 66 RDS 92 MCRDY
38 ADRG6 67 RD6 93 MCCD1*
36 ADR7Y 68 RD7 04 MCCD2*
34 ADRS 77 RDS8 95 MCBAT1
32 ADRS 78 RD9 96 " MCBAT2
29 ADRIO 70 RDID 97 CARDR
27 ADR11 80 RDI1 152 PS2

25 ADRI2 81 RDi12 153 . - P83

23 ADR}I3 83 RDI3

21 ADR14 84 RDi4

18 ADRI15 85 RDI15

16 ADRI6

14 ADRI7

11 ADR18

9 ADRIS

58 ADR20

57 ADR21

56 ADR22

55 ADR23

54 ADR24

53 ADR2S

Chip Support for PCMCIA. The F8680 chip manages a 64MB address space, of
which the upper 32MB is reserved for memory card access. Memory ¢ycles in this
range are always 8-bit PCMCIA cycles. Low memory can also be used for memory

rard arcsce The Ranl Qalart RDamictare nravida far calantiman Aaf DASMOTA Avnlac in
LIS Dalin Sviavior Svgiouels pIUVILG IUT SUINLAUTE UL Doiviuan TYCIES i

any bank of low memory. This method might be used to implement a system with
no on-board RAM. In this case, the user would have to insert a PCMCIA card
containing RAM before using the system. The Bank Select Registers der.ermme
whether access will be 8-bit or 16-bit in the low memory range.

PR LV - )
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Note:

The F8680 chip accommaodates its 64MB address range through a 26-bit address
bus. A25=1 indicates that the address is in the upper 32MB of system mermory, the
area reserved for memory cards. Bit A24 is often used for conwolling the memory
card interface instead of for addressing. An F8680 PC/CHIP Application Note is
available that describes typical design and system configuration for PCMCIA
applications.

1f execution directly from a memory card will occue, the system design should
include some form of mechanical interlock to prevent accidental removal of the
card during execution,

Medium Types. The PCMCIA standard provides for MaskROM, OTPROM,
EPROM, EEPROM, Flash-EPROM, and SRAM as supported memoery media.
These are all defined in versions with 250ns, 200ns, and 150ns access times, 100ns
support is also provided, but for SRAM only.

The PCMCIA software driver must initially assume that the slowest card is being
used and program the F8680 chip for the longest access time {through CREG13h).
The card attribute register space often provides information on the true access speed
of the card. Only after reading this information can the access time be shortened. If
two card slots are provided, the access speed of the slow card is used.

PCMCIA cards come in a variety of speeds and sizes. When running memory cards
in the system, ilie polarity and timing of signals must be configured according o the
card type in use. CREG 13h is used to make these PCMCIA control signal line
settings. The memory controller assumes that both cards in a two-card system are

the same speed.

Revision 1.1a ) Chips and Technologies, Inc.
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Functional Description

CGA-Compatible Graphics Controller

The graphics controller supports both CRT and LCD panel displays with a fully
CGA-compatible register set. It supports 80 x 25 and 40 x 25 text modes, as well as
640 pixel 2-color and 320 pixel 4-color graphics modes, at 200 lines of resolution,

When driving a CRT or a color LCD panel, the CGA-compatible graphics controlier
displays colors. For monochrome panels the processing of the attributes is identical,
but the resulting colors are translated to gray levels. Up 10 16 levels of gray can be
translated.

The Visual Map feature overcomes a problem that arises when monochrome LCD
panels are used with text mode applications written for a color display. Many
controllers map colors to shades of gray, but colors that are close in intensity are
barely distinguishable on a monochrome display. When text mode foreground and
background colors are mapped to the same shade of gray, the text disappears.

The Visual Map feature programs each possible foreground and background color
combination into a table as a specific coribination of shades of gray. Each
combination provides contrast that is closer to that of a color display than simple
mapping techniques can achieve.

The Visual Map feature works with any application that dlsp]ays in text mode. No
application-specific tables are required.

The F8680 display controller options allows interfacing directly to an LCD panel or
CRT. Alternatively, the internal display controller can be disabled and an external
high-resolution display subsystem connected instead. ’
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where:

SRAM Interface

FB8680 PC/CHIP

To us¢ the internal display controller, a 32k x 8 SRAM rated for 120ns or better
access time is required. The connection is straightforward and is ustrated in

Figure 10.
——
Figure 10. Connection of Display SRAM
F8688 32k x B SRAM
GRACS* Jor O] CE#
GRAGE* Jo --OF OF -
GRAWE* JO O WE
GRD7: 9 < B7:0
I GRAl4:8 Al4:a

GRA14:0
GRACS*
GRAQE¥*
GRAWE*
GRD7:0

Graphics Address (O) - address bus to graphics SRAM.
Graphics Chip Select (O} - chip select to graphics SRAM.
Graphics Cutput Enable (O} - ontput enable to graphics SRAM.
Graphics Write Enable (O) - write enable to graphics SRAM.
Graphics Data (O) - data bus to graphics SRAM.

Revision 1.1a Chips and Technologies, Inc.
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LCD Panel Interface
The display controller circuit of the F8680 chip provides the signals shown in Figure

11 for connection to a 640 pixel x 200 line LCD panel.” These signals operate as '
indicated only when the F8680 chip is programmed for LCD mode (through CREG

11h).

a—
Figure 11. Display Controller Signals to the LCD Panel

Fegaa

LCD Papel

DOTCLOCK

-
Dot Clock

Y

FLM/VS

LP/HS

First Line Marker

Latch Pulse

0073:8 |

Y

Display Oata
—— > |, |

where: DOT3:0 -
DOTCLOCK
HS @LP)

V8 (FLM)

- -Display Data (O) - pixel output to LCD panels.

Dot Clock (O) - cutput to LCD panels.

Horizontal Sync / Latch Pulse {Q) - latch pulse signal when in’
LCD mode.

Vertical Sync / First Line Marker (O) - first line indicator signal
when in LCD mode.

For panels that require special consideration, the F8680 programmable pins provide
two display-related functions: alternative dot clock input and AC drive clock output.

Chips and Technolegies, Inc.
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Alternative Dot Clock Input on PS4. An LCD panel that requires a non-standard
dot clock mate can be used by providing the appropriate clock input to pin PS4, Note
that there is a relationship between the dot clock supplied and the speed of the
display SRAM selected: the SRAM access time must be less than twice the period of
the dot clock provided, or

Tace € {2 x Tper) ~ margin

For the standard 14.31818MHz input, Ty is 70ns; with a recommended margin of
20ns, Tyee becomes 120ns. If a 20MHz dot clock were chosen, using the same safety
margin as above would require 80ns or better SRAM.

The alternative dot clock function is available only on P34, and is enabled through
code similar to the following:

LFEAT BCh,0 ; disable P53 for cutput through CREG 8B
LFEAT 11,11601000b : enable dot clock as P54, set LCD mode in CREG 11
Ngota that the byte written to CREG 11h must be adinsted aceording to the other

features that are also set throngh that CREG.

ACDCLK Qutput Option on P52. LCD panels use an AC drive clock ("M" clock)
signal to control the bias polarity of cells in the panel such that none of the pixel
cells is subjected to a non-zero average DC bias. Such a bias would cause vertical
lines to appear on the display, and could possibly damage the panel. While many
1.CD panels provide their own on-board circuitry for generating the panel AC drive
clock signal, panels without this circuitry can be accommodated through pin PS2.

The AC drive clock function ACDCLK is available only on PS2 and is programmed
through CREG 84h and CRT Controller register index 05 (only when in LCD
mode). Code similar to the following can be used to set up ACDCLK operation;

LFEAT 11,10C01000b ; set LCD mode in CREG 11 .

LFEAT £4,01011110b 7 enable ACDCLK output on P52 through CREG 84

MOV DX, 03B4h ; write {RT controller index

MOV AL,05 . . index 05 cocunts LPs per ACDCLK

OUT AL,DX

MOV DX, 03D5h ; write CAT centreller data

MOV AL, value ; how many LPs per ACDCLK? -
OUT AL.DX

The value written depends on the frequency desired at PS2 for use as ACDCLK.
The value indicates the number of latch pulses (LP) to count before toggling PS2,
and should be an odd value because the panel uses an even number of lines. An
appropriate value can be determined by experimentation for the specific panel in
use. The AC drive clock signal produced will always have a 50 percent duty cycle.
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As an alternative to using the ACDCLK function, a 256Hz frequency output can be
programmed on PS2 and externally latched with the Latch Pulse signal HS(LP) to
provide the AC drive clock signal. ' '

Register Programming. Setting up LCD panel operation requires that CREG (E
and CREG 11h be programmed. CREG 0E handles the hardware conﬁgurauon as
follows:

N — ——

« EDC, DCPH, and DCP enable the dot clock signal out of the F8680 chip on the
DOTCLOCK pin, and select signal phase and polarity.

» CP selects the signal polarity of the DOT3:0 pixel lines (to determine whether a
positive or a negative image is displayed).

2 OIIC nem A MUYC aalant tha aianal nalarihe af T atnl Dy
Tl aliG v JCRAL LG Jlgiidl plalily Ul 1.4i010 &

First Line Marker signal FLM (pin VS/FLM).
« EGOUT enables all display controller output pins, or forces them to ground.

« GENB enables the graphics subsystem, or disables it so that an extemnal display
controller can respond instead.

T
se

CREG 11h handles system software operational details, so they need not be
considered in the hardware design. However, riote that CREG 11h holds the DCSEL
bit that chooses the source of the dot clock, either the internally generated clock or
the optional external dot clock input on PS3. CREG 11h also holds the LCD bit.
which must be set before LCD panel operation is possible.

The remaining registers, the CRT Controller reg:sters are ; all CGA-compatible in
their operation.

Chips and Technologies, Inc. Revision 1.1a T 43
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where:

CRT Interface

F8680 PC/CHIP

The display controller defaults to operation in CRT mode. Figure 12 shows the
signals available for driving a CRT.

Figure 12. Display Controller Signals to the CRT

Fa620 ERT
4 i
- ™
FLM/VS p————————— Vartical Sync
LP/HS F—— Horizontal Sync
D0T3:8 Display Bat
> % isplay Data y
. .
DOT3(I) Display Data (O) - used as output to CRTS.
DOT2(R) '
- DOTUG)
DOTOB)
HS Horizontal Sync {O) - horizontal synchronization signal to CRT
when programmed for CRT mode.
VS Vertical Sync (O} - vertical synchronization signal to CRT when

programmed for CRT mode.
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DC Electrical Characteristics

The F8680 microchip operates in the 5V +£10% range. Table 14 shows voltage
levels and ambient temperature for 5V operation. ’

Em—— o
Tabie 14. Uperanng Conatiions

Symboal Parametar M,  Max  Unit
Vee Sepply Voltage 4.5 55 v
Ta Ambient Temperature 0 F0 *C

Table 15 shows input, output, and I/O capacitance values for 5V operation.

S
Table 15. Capacitance

Symbal Paramatar Max, Unlt Note

Cin " Input Capacitance 3 oF © Ves=5V

Cone Ontput Capacitance 8 pF Vee=5V

Cia T I/O Capacitance B 8 pF- Vee =35V .
T: Output Transition Time ’ See Figures 13,14

Figures 13 and 14 show the typical and minimum transition times vs load
capacitance with Vce=5.5V.

Chips and Technologies, Inc. Revision 1.1a 45
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Figure 13. Typical Output Transition Time vs Load Capacitance

Teansition Time, Tr (ns}

<8 I i i |
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Figure 14. Minimum Output Transition Time vs Load Capacitance
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Table 16 and Figures 15 and 16 summarize the DC characteristics for 5V operation.

I
Table 16. DC Characteristics at 5V

Symbol  Parameter Min. Typ. ) Max, Unlt Note

Vi Iaput Low Voltage -0.3 -- 1.0 v

Vip Input High Voltage Vee-1.0 - - - VeesQ3V _ o

Vol Qutput Low Voliage - R 0.4 ¥V .. All outputs except

RD7:0, lol=8mA

Vot OQutput Low Voltage - -- 04 v RD7:0 cutputs only,
' Iol=16mA

Vo Ouiput High Voitage Z.4 . - v lon=Bma.

Lon Output Source Current oo o T T o " SeeFigure 15

N Ourput Sink Current T T See Figure 16

a Input Leakage Current - - +10 BA Vis=Vec to OV

Loz Output Leakage Carrent - - +10 HA Veu=Vcc to OV

Lo Ve Supply Current - 40 -- mA @EMHz

Leest Standby Pwr. Supply Cumrent - 50 - HA  32kHzclock only

Tocdc Quiescent Carrent -- 10 - wA No clocks running

Figure 15. Output Source Current vs Qutput Voliage (@Vee=4.5V)

33 T ] ] T

Output Source Current, IOH (mA)

Qutput Voltage (V)
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Fessn PC/CHIP

P
Figurs 16. Quiput Sink Current vs Output Voltage (@ Vee=4.5V)

B All Outputs Except RO7:@

! ! ]
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AC Specifications

The AC specificaiions for the F8680 consisi of 12 parameiers defining input setup
time, input hold time, and output valid delay time. All system timings are a function
of these parameters and the input frequency being used to clock the CPU.

The 12 timing parameters are defined in reference to an internal signal known as
LatchCLK. The LatchCLK sigral is brought out of the chip through the CLK pin
{pin 28) when the XT bus is programmed for a bus clock speed of ore clock cycle
per state (CREG (1 bits 1:0=11).

The functional timing diagrams can be used to determine on which LaichCLK edge
the various signals are generated or sampled. This information, along with the input
setup time, input hold time, and output delay time data, can be vsed to perform a
systems-level worst-case timing analysis. } - .

Tables 17 through 29 and Figures 17 through 42 summarize the AC characteristics
of the F8680 microchip. All tinings are in nafiéseconds (ns) unless otherwise noted.

b ]
Table 17. Timing Symbols Associated with Signal Types

Symbol Slgnals
Output  ti01,t102  ADR25:0 _ -
T 11031104 IOW=, MEMW*, CS10-11%, CS20-22*, WED-1%. ROMCS*, GRACS®,
GRAWE* MCCE1-2* o
1105,1106  AEN, ALE, DACK0-3%, IOR*, MEMR*, TC, OE(-1%, REFRESH*
t107.1108  RD15:0 ,
input 1109,t110  DRQi-3, IOCHCK*, IOCHRDY, IRQ2-7. MCBATI-2, MCCD1-2*,
signal MCRDY
Types

111, ¢112 RDI15:0 o ] e
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Table 18, Cominerical Part Timing Purameters (Vee=3Ve10%, Ta=010 +70 C)

Symbol  Parameter 14MHz 8 MHz
Min. Max. Min, Max.

1101 Address valid from LatchCLK — - +18 —_ +20
1102 Address invalid from LatchCLK — 418 — +Ig
t103 CSxx*/WEx* active from LatchCLK -0 +10 -I0 +I12
1104 CSxx*/WEx* inactive from LatchCLK -10 +6 =10 +5
t105 . Output valid from LawchCLE ~10 +10 -10 +12
1106 Qutput invalid delay from LatchCLK —~10 +& -10 +6
1107 Write data valid frem LaichCLK — 427 — 430
1108 Write data invalid from LatchCLK -1z — -2 —
t109 Input setup to LatchCLK +34 —_ +36 —_
1110 Input hold from LatchCLEK -6 —_- -5 —_
tiil Read data setop to LatchCLK +34 — +36 -—
t112 Read data hold from LatchCLK -6 — -6 —_

Note: Parameters t107 and 1108 track with 1103 as follows: 1107 —t103 < 25; 1103 —-t108 < 13.

—
Table 19. Industrial Part Timing Parameters (Vee=5V+10%, Ta=—401t0 +85 C)

Symbel Parametar 14MHz 8 MHz
Min. Max, Min. Max.

1101 Address valid from LawchCLK — +18 — +20
t102 Address invalid from LatehCLK — +18 — +18
103 . CSxx*/WEzx* active from LatchCLK =10 +10 —10 +12
t104 CSxx*/WEx* inactive from LatchCLK -10  +6 -10  +6
t105 . Output valid from LatchCLK -10 +10 =10 +12
1106 Output invalid delay from LatchCLK -10 +5 -10 +6
1107 Write data valid from LatchCLK _ +27 — +30
t108 Write data invalid from LatchCLK -12 — «12 —_
t109 Input setup to LatchCLK +34 — - +36 —_
1110 Input hold from LatchCLEK -5 —_ -5 —
tlll Read data setup to LatchCLK +34 — +36 —_
t112 Read data hold from LatchCLK -5 — -5 _

Note: Parameters t107 and t108 track with 1103 as follows: t107 — 1103 < 25; 1103 — t108 < 13.

Revision 1.1a
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mse—
Figure 17. Output Delay Parameters—General Case

latehCLK — — \ [/~ [T

t101 I——-] 1 02L|
ADR25:0 X8 ADDRESS VALID )
t103— 104
CSxocWEX } - T DB csocwiex vaLiD '
ti0b —'-1' tige
X OUTPUTS VALID
t107 1 oaL[
RD15:0 WRITE DATA VALID
—

" Figure 18.  Input Setup and Hold Parameters—General Case

LatchCLK m

| 109 l 1110
INPUT VALID

RD1t15:Q
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Table 20. AC Characteristics - System Clock Timings (all 50% duty cycle)
Symhol  Parameter Typlcal Flgura No. B
1 CPUCLK petiod 125 19
12 CPUCLK high time 62.5 19
t3 CPUCLK low time 62.5 19
t4 CPUCLK dse time 10 19
5 CPUCLK fall time 10 19
t6 CLK 14 period 609.8 19
t7 CLK 14 high time 349 19
i8 CLKI4 Iow time 340 19
t9 CLK14 rise time 5 19
t10 CLK14 fall time 5 1%
121 CLK32K period 30518 19
L2 CLK32K high time 15259 19
t13 CLK32K Tow time 15259 19
tl4 CLK32K rise time 25 19
11§ CLE32K fall time 25 19
t18 UARTCLK period 5425 19
t17 UARTCLK high time 271.3 19
tig UARTCLK Tow time 2713 19
t19 UARTCLK rise time 25 .18
220 UARTCLK fall time 25. 19

|
Figure 19. Timing for System Clocks
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LatchCLK
Cs20-22¢
C510-11~

ADR11:0

Table 21. AC Characteristics - DRAM Signa! Timings

A

¢ Specifications W

Syn;bol Paramaoter ) ' _ﬁguru No,
1108 Write data valid hold delay from LatchCLK Co20,21
et Read data valid setup to LatchCLE, 20,21
etz Read data valid hold from LatchCLK 20,21
] h
Figure 20. Timing for Non-page-mode DRAM Cycies .
READ WRITE
F—T1 +—T2——T3 Ti—e—T2—|—T3
200 Y A U SR VY A VU A U 2 W A VY A U
3 I o U A
/
Y row X COLUMN. ]
t1 osLol
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—
Figure 21. Timing for Page-mode DRAM Cycles

READ READ WRITE
—T 1 T2——T3 T1——T2 T1——T2
latchCLK _/\ /[ / ./ ‘. _/ J S
Csz2o-22 T © \ ‘.
CS10-11* \  _ v/
ADR11:0 rowW X COLUMN X COLUMN X COLUMN =
OE0-1* \ —\ )
WEO-1* \__
ft111——t112— 1 11——t112+] :1osL-| _
RD1&:0 —{  DATAIN F——{ DATAIN —{ DATAOUT ——
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Table 22, AC Characteristics - SRAM Signal Timings

Symbol Parameter Flgure No.

t108 Write data valid hold delay from LatchCLK 22 - o F}:‘ ,
1111 Read data valid setup to LatchCLK 22 : C el -
tii2 Read data valid hold from LatchCLK 22 ’
e

Figure 22. Timing for SRAM Access

| WRITE
f T1 1 T2 T1 ! T2

TSN e U s VI e W e U e W

ADR25:0
cszao-227
CEO-1-
WEO-1*

RD15:0

T

—ti11——t112— t108H,
{ DATA IN ——{ DATA OUT —_—
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Table 23, AC Characteristics - PSRAM Signal Timings

F8680 PC/CHIP

Symbol Parametar Flgure No.

¢108 Write data valid hold delay from LatchCLK 23 -
till Read data valid setup to LatchCLK 23

t112 Read data valid hold from LatchCLK 23

e

Figure 23. Timing for Pseudo-SRAM Access

DATA OUT P

1 READ WRITE
T1 of T2 11 | T2
LatchCLK
ADRZ5:0
cs20-22¢
OEQ-1*
weo-t* Y o
p—t111——1112— t108|—-[
RD15:0 —{  pataN___ —{
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S——
Figure 24. Functionial Timing for DRAM Suspend Mode Refresh

32KHz \ 7 -
cs202r T .
csto-11* - — \———/
|

Figure 25. Functional Timing for PSRAM Active Mode Refresh

LatehCLK — [\ [\ [/ \

csz022t T -

REFRESH* — . \ /. [ ..

£ S
OEQ-1* CREG 16H bit5 = 0 ! \ / B

CREG 16H bit5=1

—
Figure 26. Functiona! Timing for PSRAM Suspend Mode Refresh

> Bus

OE0-1" active if CREG 16H bit5=1
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Table24. AC Characteristics - DMA Signal Timings
Symbol _ Paramater Flgure No.” ™
1108 Write data valid hold delay from LatchCLK 27
o9 - Ioput valid setup to LatchCLK 27,28
t110 Input valid hold from LatchCLK 27,28
ti1l Read data valid setep to LatchCLK 27
1112 Read data valid hold from LatchCLEK. 27
T
Figure 27. Timing for DMA Read Cycles
P VvV aVaVaVaVaVaVaVaVaVavaVaVaVaVaVaVavavAvAVAvAY
—T1 —T2——T3 TW——T4—]
oK _ [\ N\ S S N NN
ADR19:0 —{ Addrass Bus invalid during 1O pprtion of DMA B — —
DRQ1-3 Y\
AEN / \ -
DACKD-3* \ '
1o0wW* (MEMW™) \ ' [
k—t109——t110— ‘
IOCHRDY \ -/ L
108—]
AD7:0 { DATA OUT —
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. Figure28. Timing for DMA Write Cycles

atehoLk ANANNNANNNVNNNNVNANNNNNNY

—T i=e—T2—o—T 3—o—T W—s}—T4—|
CK /M 1\ U VW VW U U U
ADR18:0 - —{ Address Bus invalid during I/O pdrtion of DMA }
DRQ1-3 ' \
AEN [ . . , )
DACKO-3* — 1\ : /
IOR* (MEMR") \ o '
}—t109——t110—
IOCHRDY —\ e
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Table 25, AC Characteristics - XT Bus /O Cycle Signal Timings

Symbol " Parametar T Flgure No.
1108 Write data valid hold delay from LatchCLK 30

1109 - Input valid setup to LatchCLK 29,30
tiio Input valid hold from LatchCLK 29,30
tlll] Read data valid setup 10 LatchCLK 29

12 Read data valid hold from LatchCLK. 29
T

Figure 25. Timing for /O Read (BUSCLK programmed 1o 3 cycles per state)

ADR19:0
folzy \ e 4

be—t109—-1—11 10—

IOCHRDY \ /

—t111——t112—
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—
Figure 30, Timing for I/Q Write (BUSCLK programmed to 3 cycles per state)

LatchCLK

CLK
ALE .

ADR19:0

oW \ ' 7
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Table 26. AC Characteristics - XT Bus Memory Signal Timings

Symbol  Patameter Fligura No.
t108 Write date valid hoid delay from LatchCLEK 32

1109 Input valid setup to EatchCLK, 31,32
1110 Input valid hold fram LatchCLK 31.32
11l Read data valid setup to LatchCLK o - T
t112 Read data valid hold from LatchCLK 31
I

Figure 31. Timing for XT Bus Memory Read
(BUSCLK programmed to 3 cycles per state)

AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAS

—T1——T2——T3———TW—t—T4—
ALE - A
ADR1{9:0
MEMR™ i \ - ¥
f—109—L—t110—]
IOCHRDY AR : -
f—ti 1 1——t112—]
RD7:0 : —— { DATA IN —
ROMCS* \ 7 ] f
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W— .
Figure 32.  Timing for XT Bus Memory Write
(BUSCLK programmed to 3 cycles per siaie)

LatchCLK

fe—t108——1110—| | .
IOCHRDY ' R ‘ —
—4108—+
RD7:0 {_ . DATAOUT D
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Table 27. AC Characteristics - PCMCIA Interface Signal Timings

Symbao! Parameter Flgura No.
t108 Write data valid hold delay from LatchCLK 35,36
il Read data valid setup to LatehCLK 33,34
1i12 Read data valid hold from LawchCLK 33,34

| ]

Figure 33. Timing for PCMCIA Memory Read (1 Cycle Per State)

T1 of T2 —+} T3 o

-
LatchCLK e VY  \ [\ —

ADR25:0
MCCET-2* \ M
OEQ-1* i e
WED-1*
f—t111——41 12—
RD15:0 {___ DATAIN 2 - —
I
Figure 34, Timing for PCMCIA Memory Read (2 Cycles Per State)
LatchCLK
ADR25:0
MCCE1-2* T\ - f
OED-1* \ - ]
WEOD-1* o
p—t111——t112—]
RD15:0 - e DATAIN }
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I
Figure 35. Timing for PCMCIA Memory Write (I Cycle Per State)

, T1 ! T2 : T3 {
latehClk /[ [/ T\ [ \__
ADR25:0 ' —
MCCE1-2* : \ /
OE0-1* T
WEQ-1* \ /
|——11 08—+
RD15:0 { DATA OUT + —
|
Figure 3. Timing for PCMCIA Memory Write (2 Cycles Per State)
i T1 : T2 o —T3————T4— ,
LatchCLK __ /[~ \ [ \__ [/ [\
ADR25:0 — )
MCCE1-2* —\ , R |
OE0-1* - =
WED-1* T Y =
) 1108 |
RD15:0 { DATA OUT - — —
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Table 28. AC Characteristics - Graphics Controller Signal Timings

Symbol Parameter Flgura No.
t108 Write data valid hold delay from GRAWE* 37

tl1] Read data valid setup 10 GRAQE* 37

tl12 Read data valid hold from GRAOE* 37
R

Figure 37. Timing for Graphics SRAM

olktapss T\ T\ T\ L

I'r ‘\
- )
\ [
k—t111— 2112 ' ’—u 08—
GRD7:0 {_DATAIN __ y}——{_ _ DATAOUT S
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The following two figures illustrate signal synchronization characteristics for the
CRT signal interface. They are functional examples oaly; the CRT controlier

ragisters must be set appropriately in order to achieve this ope

ration

RALERSLA,

I
Figure 38, Functional Horizontal Syrnc Timing for CRT
7.2us ——] 45us——————— - e -
R-G-B-I / SINGLE VIDIO LINE \ - B}
63us
4.2usl—~ B.5us—
HSYNC 7\ ' I\
—
Figure 35, Funciionai Verticai Sync Timing for CRT
2.15ms . —12.6ms— - — )
R-G-B-| ! SINGLE VIDEQ PAGE _ .
16.52ms
01 9ms‘-* 1.58ms
VSYNC A e YA
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F8es0 PC/CHIP

Figure 40. Functional Timing for LCD Panel Signals

_J.___ High Data Fiest Row

A__LowDataSecondBow Y

7 .
/
[~ shitted FLM/CREG 0BH bit0 = 1 I , o
Extendad Timing Relationships
M fa\ f;\_ Ld 193\ Jao\ S\ Sa2\
_—.—‘ -. — — a -_" - "‘, -
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Table29. AC Characieristics - RESET Signal Timing

Symbol Parametor ) L .!'E?LT_!‘_'_'“.==Q9_”’° No.
1210 RESET active setupto CLK32K 7 o 5. 4l

211 RESET active hold from CLK32K ] 75 4l -
1212 FLOAT™ inactive setup to RESET active I 41

213 FLOAT®* inactive hold from RESETmacuve 10 41 )
|

Figure 41. Timing for RESET

32KHz

RESET

FLOAT"
The following figure illustrates functional UART timing relationships. The modem
contro] signal timing is not shown, because these signal states depend on control blt.s
in the standard UART registers and in the CREG configuration registers. "™
Figureé 42. Timing for UART o ’ -
"~ \tstarremw [/ _ SADATABITS ' Vo1 PARITY é;T Ji1s2sTOPBITS
Rx \istaeTeIr /[ caoamABms }( o1 PARITY BT / > S2.5TOP BT
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Mechanical Specifications

The FR630 microchip is packaged in a 160-pin plastic quad flat pacK. The
dimensions are shown in Figure 45.
— ) i
Figure 45, 160-Pin Plastic Flat Pack
Top View Side View
Lead Pitch —— e 4 + Lead Length
B.65 (8.6255} Y === [oee noke 23
+ N EEE M sy WEEEN II.II@
SRR YN SE IF RineTwmSesRs
Le;d Width o
8.30 +0.10 - o
(8.812 +6.004)= o ,‘_EEEi
¥ 522
160-Pin s Sav
Plastic Flat Pack < l"”‘“
Pin 1 O [
&
I |
R R . = G a%0- o-00n)
. (gee note 1) ] ~s=|  0.560 (6.824)
Lead Length - o ’ ’ I—Seating Plane
(see note 2) -t - Footprint - Marimum Height
31.8 (1.244) 4.2 (8.165)

12.4 (1.276)

8.380R Inwide
form Radius

(both places] - ’
N
AN

Detail

Dimencions: mm [in) 3.790 4 M—
Hote: 1. Package Body Sire = 28 20,2 {1.162 20.808) =130 Y 4
2. Lead Length = @,8 =8.2 [0.83] =@.008) i 4 sq

Hag imum — 3
-182 Lead Haxisum
Co=planarity
1.678
2,188
1.678
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