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FEATURES
« Combines the following PC/AT®-
compatible peripheral chips:
VL16C450 UART - COM1:
Parallel Printer Port - LPT1:
Keyboard/Mouse Ctrl. - KBD

+ Serial ports fully 16C450-compatible
« Bidirectional line printer port

+ CMOS direct drive of Centronics-type
parallel interface

- PC/AT- or PS/2®-compatible key-
board and mouse controller

+ IDE bus control signals include (two
external 7415245 and one 74ALS244
- or equivalent - buffers are required)

- Selectable chip select decodes
+ Resides on SD bus directly

+ Software controlled power-down with
automatic keyboard "wakeup” option

+ Single 100-lead plastic quad flat pack

DESCRIPTION

The VLB82C108 Comba chip replaces
with a single 100-pin chip, several of
the commonly used peripherals found in
PC/AT-compatible computers. This
chip, when used with the VLS| PC/AT-
compatible chip set, allows designers to
implement a very cost effective,
minimum chip count motherboard
containing functions that are common to
virtually all PCs.

The on-chip UART is completely
software compatible with the VL16C450
ACE.

The bidirectional paralle! port provides a
PS/2 software compatible interface
between a Centronics-type printer and
the VL82C108. Direct drive is provided
so that all that is needed to interface to
the line printer port is a resistor/capac-
itor network. The bidirectional feature
{option) is software programmable for
backwards PC/AT-compatibility.

TOPCAT COMBO I/O CHIP

The keyboard/mouse controller is
selectable as PC/AT- or PS/2-
compatible.

Included is the control logic necessary
for the support of the Integrated Drive
Electronics (IDE) hard disk bus inter-
face. Hard disk drives which support
the IDE interface often refer to this
interface as "AT Bus" compatible or
*Embedded AT Bus" compatible.

The Combao /O chip also includes
selectable chip selects for the internal
UART and printer port, and four fixed
chip selects for external floppy and hard
disk controllers.
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SIGNAL DESCRIPTIONS
Signal Pin Signal Signal
Name Number Type Description

COMMUNICATIONS PORT A (10 pins, 3F8H-3FFH or 2F8H-2FFH, IRQC)

-RTS 37 O1 Request to Send

-DTR 38 o1 Data Terminal Ready

SOUT 39 o1 Serial Data Output

-CTS 64 4 Clear to Send

-DSR 63 14 Data Set Ready

-DCD 62 14 Data Carrier Detect

-RI 61 14 Ring Indicator

SIN 60 14 Serial Input

1IRQC 32 06 Interrupt Request

-0uT2 35 o1 OCutput 2

PARALLEL PRINTER PORT (19 pins, 378H-37AH or 3BCH-3BFH or 278H-27FH, IRQP)
PDO 49 105 Printer Data Port, Bit 0

PD1 48 105 Printer Data Port, Bit 1

PD2 a7 105 Printer Data Port, Bit 2

PD3 46 105 Printer Data Port, Bit 3

PD4 44 105 Printer Data Port, Bit 4

PD5 43 105 Printer Data Port, Bit 5

PD6 42 105 Printer Data Port, Bit 6

PD7 41 105 Printer Data Port, Bit 7

—INIT 53 o4 Initialize Printer Signal

—AFD 52 04 Autofeed Printer Signal

-STB 51 04 Data Strobe to Printer

-SLIN 54 04 Select Signal to Printer

-ERR 55 4 Error Signal from Printer

SLCT 56 14 Select Signal from Printer

BUSY 57 4 Busy Signal from Printer

PE 58 4 Paper Error Signal from Printer
—-ACK 59 4 Acknowiedge Signal from Printer
IRQP 33 06 Printer Interrupt Request Output
-IRQE 34 o1 Printer Interrupt Request Enabled Signal
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SIGNAL DESCRIPTIONS (cont.)
Signal Pin Signal AT Signal PS/2 Signal
Name Number Type Mode Description Mode Description
KEYBOARD CONTROLLER PORT (16 pins, IRQK, IRQM)
KCLK 82 104 To/~P26 Keyboard Clock To/—P26 Keyboard Clock
KDAT 83 104 T1/P27 Keyboard Data P10/-P27 Keyboard Data
KCM 72 14 P16 Color Input P16 Input
KKSW 73 4 P17 Key Sw Input P17 Input
KA20 71 o1 P21 A20 Gate Output P21 A20 Gate Output
KRES 70 o1 P20 Reset Command P20 Reset Command
KHSE 81 01/104 P22 High Speed P11/-P22 Mouse Data
KSRE 80 01/104 P23 Shadow RAM T1/-P23 Mouse Clock
IRQK 29 o1 P24 Keyboard Intrp Request P24 Keyboard Intrp Request
IRQM 30 0] P25 Output P25 Mouse Interrupt Request
KRSEL 74 14 P14 RAM Select P14 Input
Kio 79 106 P10 Input MISCOUT1 Output
Kit 78 106 P11 Input MISCOUT2 Output
Ki2 77 14 P12 Input P12 Fuse Input
Ki3 76 14 P13 Input P13 Input
Kis 75 14 P15 Input P15 Input
Signal Pin Signal Signal
Name Number Type Description
IDE BUS /O (6 Pins, IRQ1)
—IDENH 6 O1 IDE Bus Transceiver High Byte Enable
—IDENL 7 o1 IDE Bus Transceiver Low Byte Enable
IDINT 99 14 IDE Bus Interrupt Request Input
IDB7 97 106 IDE Bus Data Bit 7
~HCS1 1 o1 IDE Host Chip Select 1
-IRQ! 28 o6 IDE Interrupt Request Output
COMMON BUS /O (36 Pins)
SDo 94 102 System Bus Data, Bit 0
SD1 93 102 System Bus Data, Bit 1
SD2 90 102 System Bus Data, Bit 2
SD3 89 102 System Bus Data, Bit 3
SD4 88 102 System Bus Data, Bit 4
SD5 87 102 System Bus Data, Bit 5
SDé6 85 102 System Bus Data, Bit 6
sSD7 84 102 System Bus Data, Bit 7
SAQ 18 " System Bus Address, Bit 0
SA1 19 " System Bus Address, Bit 1

4
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SIGNAL DESCRIPTIONS (Cont.)
Signal Pin Signal Signal
Name Number Type Description
SA2 20 b System Bus Address, Bit 2
SA3 21 1 System Bus Address, Bit 3
SA4 22 i System Bus Address, Bit 4
SAS 23 b System Bus Address, Bit 5
SA6 24 b System Bus Address, Bit 6
SA7 25 I System Bus Address, Bit 7
SA8 26 3] System Bus Address, Bit 8
SA9 27 b System Bus Address, Bit 9
XTAL1 67 NA Crystal/Clock Input - 18.432 MHz
XTAL2 68 NA Crystal/Clock Output - 18.432 MHz
-IOR 13 I1 System Bus /O Read
~IOW 14 " System Bus /O Write
RES 2 15 System Reset
AEN 15 B System Bus Address Enable
ALE 16 11 System Bus Address Latch Enable
-lOCS16 95 o8 System Bus /O Chip Select 16
-CS3 9 09 Chip Select 3 - Normally for external floppy disk controller.
-CS4 10 N Chip Select 4 - Normally ~-HCSO for IDE.
~CS5 11 09 Chip Select 5 - Normally for external floppy disk controller.
—-CS6 12 09 Chip Select 6 - Normally for external fioppy disk controller.
-XDRDIN 98 i X Data Bus Direction Control input
—-XDRDOUT 8 o1 S Bus direction generated for CS during a read.
-WAKEUP 36 14 Keyboard Wakeup Input.
-TRI 3 14 Three-state Control Input - For all outputs to isolate chip for board tests.
-ICT 4 14 in Circuit Test Mode Control
RSVD 100 12 VLSI Reserved - DO NOT CONNECT TO VSS OR VDD.
POWER, GROUND, & UNCOMMITTED (13 Pins)
vDD 17, 40, System Power: +5V

66, 92
VSS 5, 31, 45, System Ground

50, 65, 69,

86, 91, 96
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/O LEGEND
mA Type Comment
o1 2 TTL
o4 12 TTL-OD Open drain, weak pull-up, no VDD diode
06 4 TTL-TS Three-State
o8 24 TTL-OD Open drain, fast active pull-up
09 2 TTL-OD Open drain
" - TTL
12 - CMOS
4 - TTL 30k €2 pull-up
I5 - TTL Schmitt-trigger
102 24 TTL-TS Three-State
104 12 TTL-OD Open drain, slow turn-on, Schmitt-trigger
105 12 TTL-TS Three-State
106 24 TTL-TS Three-State, 30k Q pull-up
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FUNCTIONAL DESCRIPTION
Below is a detailed explanation of each
of the major building blocks of the
VL82C108 Combo chip. The following
functional blocks are covered:

+ 16C450 Serial Ports
Parallel Printer Port
Keyboard Controller

« Control and Chip Selects
+ IDE Interface

SERIAL COMMUNICATIONS PORTS
The chip contains a UART based on the
VL16C450 Megacell core. The baud-
rate clock is the XTAL1 input (18.432
MHz) divided by ten. The 18.432 MHz
signal is shared with the keyboard
controller, which divides it by three to
get an approximate 6 MHz reference
clock. Please refer to the VL16C450
data sheet for the register descriptions.

COMA is accessed via internally gener-
ated CS1.

LINE PRINTER PORT

The Line Printer Port contains the
functionality of the port included in the
VL16C451, but offers a software
programmable Extended Mode. These
features are disabled on initial power-
up, but may be turned on by setting the
~-EMODE bit of the Control Register
(YO PORT 102H in PS/2 mode). When
the -EMODE bit is not enabled, the part
functions exactly as a PC/AT-compat-
ible printer port.

The Line Printer Port is accessed via
internally generated programmable chip
select CS2.

Register 0 - Line Printer Port Data
The Line Printer (LPT) Port is either uni-
or bidirectional, depending on the state
of the Extended Mode and Data
Direction Control bits.

Compatibility Mode (-EMODE bit = 1) -
When in compatibility mode, read op-
erations to this register return the last
data that was written to the LPT Port.

Extended Mode (-EMODE bit = 0) -
Read operations return either the data
last written to the LPT Data Register if
the Direction Bit is set to Write (0} or the
data that is present on the pins of the
LPT Port if the direction is set to Read
(1). Write operations latch data into the
output register, but only drive the LPT

Port when the Direction Bit is set to
Write.

In either case, the bits of the LPT Data
Register are defined as follows:

Register 1 - LPT Port Status

Bit Description
0 Data Bit 0 PDO
1 Data Bit 1 PD1

Data Bit 2 PD2
Data Bit 3 PD3
Data Bit 4 PD4
Data Bit5 PD5
Data Bit 6 PD6
Data Bit 7 PD7

N]jola|a|lwln

The LPT Status Register is a read-only
register that contains interrupt status
and real-time status of the LPT connec-
tor pins. The bits are described as
follows:

Bit Description
0 Reserved

1 Reserved

2 —-IRQ

3 —-ERROR

4 SLCT

5 PE

6 —ACK

7 -BUSY

Bits 0 and 1 - Reserved, read as "1's".

Bit 2 - Interrupt Status bit (active low) -
A "0" indicates that the printer
has acknowledged the previous
transfer with an ACK handshake
(bit 4 of the control register must
be set to "1").

Bit 3 - Error Status bit - When reset, "0"
indicates that the printer has had
an error. A "1" indicates normat
operation. This bit follows the
state of the —ERR pin.

Bit 4 - Select Status bit, indicates the
current status of the SLCT
signal from the printer. A "0"
indicates the printer is currently
not selected (off-line). A"1"
means the printer is currently
selected.

Bit 5 - Paper Empty Status bit, a "0"
indicates normal operation. A
"1" indicates that the printer is
currently out of paper. This bit
follows the state of the PE pin.

Bit 6 - Acknowledge Status bit - A "0"
indicates that the printer has
received a character and is
ready to accept another. A"{"
indicates that the last operation
to the printer has not been
completed yet. This bit follows
the state of the ~ACK pin.

Bit 7 - Busy Status bit, a "0 indicates
that the printer is busy and
cannot receive data. A"1"
indicates that the printer is ready
to accept data. This bit follows
the inversion of the state of the
BUSY pin.

Register 2 - LPT Port Control

This port is a read/write port that is
used to contro! the LPT direction as well
as the Printer Control lines driven from
the port. Write operations set or reset
these bits, while read operations return
the status of the last write operation to
this register (except for bit 5 which is
write-only and is always read back as a
(1). The bits in this register are defined
as follows:

Bit Description

0 STROBE

1 AFD

—INIT

SLCT IN

IRQ EN

DIR (Write Only)
Reserved

NN

Reserved
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Bit 0 - Printer Strobe (STROBE)
Control bit - When set (1), the
STROBE signal is asserted on
the LPT interface, causing the
printer to latch the current data.
When reset (0), the signal is
negated.

Bit 1 - Autofeed (AFD) Control bit -
When set (1), the AFD signal will
be asserted on the LPT inter-
face, causing the printer to auto-
matically generate a line feed at
the end of each line. When
reset (0), the signal is negated.

Bit 2 - Initialize Printer (~INIT) Control
bit - When set (1), the signal is
negated. When reset (0), the
INIT signal is asserted to the
printer forcing a reset.

Bit 3 - Select Input (SLCT IN) Control
bit - When set (1), the SLCT IN
signal is asserted causing the
printer to go “on-line”. When
reset (0), the signal is negated.

Bit 4 - Interrupt Request Enable (IRG
EN) Control bit - When set (1),
enables interrupts from the LPT
Port whenever the —ACK signal
is asserted by the printer. When
reset (0}, interrupts are disabled.

Bit 5 - When —EMODE = 0 and the
Direction (DIR) Control bit is set
(1), the output buffers in the LPT
Port are disabled allowing data
driven from external sources to
be read from the LPT Port.
When reset (0), the output
buffers are enabled, forcing the
LPT pins to drive the LPT pins.
The power-on-reset value of this
is cleared (0). This bit is always
read as a "1". When —-EMODE
= 1, this control bit has no effect
on device operation.

Bits 6 and 7 - Reserved, read as "1's".

KEYBOARD CONTROLLER
The Keyboard Coniroller is accessed
via internally decoded Port 060H (read/
write data) and Port 064H (read status/
write command).

PC/AT or PS/2 compatibility is con-
trolled via bit one in the control register
at address 103H.

FUNCTIONAL DESCRIPTION

The Micro Controller Unit (MCU) offers
a subset of the instruction set of the
8042, with 8042-like instructions.
Enhancements have been made to
conditional jumps (jumps may be made
between pages). The on-chip program
ROM is normally loaded with the code
that is required to support the PC/AT
and PS/2 command sets and 128 bytes
of conversion code. A small amount of
scraichpad RAM is provided as an
extension of the MCU register set for
the purpose of keyboard to host
interfacing.

Keyboard serial I/O is handled with
hardware implementations of the
receiver and transmitter. Both functions
depend on an 8-bit timer for time-out
detection. Enhanced status reporting is
provided in hardware to simplify error
handling in software. This logic is
duplicated for the mouse interface.

User RAM support is provided. The
program writes the 5-bit address (32-
byte range in PS/2 Mode) to a register,
and then reads or writes the data
through accesses to another register,
Port 60 DBB.

Parallel Ports 1 and 2 are provided, but
are restricted to inputs only for P1 and
outputs only to P2.

Support for Port 60 DBB (reads and
writes) and Status Register (reads and
writes) is provided in hardware for
interface to the PC host.

Common PC/AT uses for the Paralle!
IO bits are shown as follows:

- P16 - Color/Monochrome Input
- P17 - Key Switch Input

- P20 - Reset CPU Output

- P21 - A20 Gate Output

- P22 - Speed Select Output

KEYBOARD CONTROLLER INTER-
FACE TO PC/AT

The interface to the PC/AT consists of
one register pair (60H/64H) for the
keyboard and mouse. Access to the
registers is determined by the state of
A2 and the chip select. For host control
signals involved, the command, status
and data registers are accessed as
shown below.

The Port 60 DBB read operations
output the contents of the Qutput Buffer
to DO-D7 (host bidirectional, three-
stateable data bus), and clears the
status of the Output Buffer Full (OBF/
Status Register bit 0} bit.

Status read operations output the
contents of the Status Register to DO-
D7. No status is changed as a result of
the read operation.

The Port 60 DBB write operations
cause the Input Buffer DBB to be
changed. The state of the C/D bit is
cleared (Status Register bit 3, "0"
indicates data) and the Input Buffer Full
(IBF/Status Register bit 1) bit is set (1).

Command write operations are the
same as DBB writes, except that the
address is 64H. The C/D bit will be set
(1) when a command has been written
to address 64H.

-CS | -RD | -WR | A2 Register
0 0 1 0 Read - Data DBB Output Buffer
0 0 1 1 Read - Status
0 1 0 0 Write - Data DBB Input Buffer
0 1 0 1 Write - Command
1 X X X Not Valid
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KEYBOARD PORT INTERFACE
PROTOCOL -
Data transmission between the control-
ler, the keyboard, and mouse consists
of a synchronous bit stream over the
data and clock lines. The bits are
defined as follows:

Bit Function
1 Start Bit (Always 0)
2 Data Bit 0 (LSB)
3-8 Data Bits 1-6
9 Data Bit 7 (MSB)
10 Parity Bit (Odd)
11 Stop Bit (Always 1)

FIGURE 1. IMPLEMENTED STATES FOR
RECEIVE OPERATIONS

CONTROLLER RECEIVES FROM KEYBOARD

* CLKI
SAMPLE
BIT 0
CLKI= * CLKI
SAMPLE
BIT1
CLKI=0 V cik
[
SAMPLE
BIT7
* CLKI
SAMPLE
PARITY
* CLKI

SAMPLE
STOP

PC/AT MODE INHIBIT CLOCK
BIT 5=1 AND
GENERATE
INTERRUPT.
CLKO=0

¥
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FIGURE 2. IMPLEMENTED STATES FOR PROGRAMMER INTERFACE
TRANSMIT OPERATIONS The programmer interface to the
keyboard controller is quite simple,
CONTROLLER TRANSMITS TO KEYBOARD consisﬁng of four [egisters_
Register R'W o)
Status R 64H
Command w 64H
Output Buffer R 60H
CLKO=0 Input Buffer w 60H
The behavior of these registers differ
according to the mode of operation (PC/
AT or PS/2). There exists only one
TX START START BIT status register with different bit defini-
CLKI=1 BIT gﬁ;éf tions for PC/AT mode and PS/2 mode.
= The bit definitions for the status register
in each mode follows.
* CLKI
CLKi=1 ‘
: * CLKI
CLKI=1 ‘
* CLKI
STOP BIT
CLKI=1 ‘ DATA=1
* CLKI
DATI=1 ‘
* DATI
DATO=1
CLKO=1

10
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FIGURE 3. PC/AT STATUS REGISTER (READ ONLY - PORT 64H)

7 6 5

0

PERRjRTIM|TTIM |[KBEN

C/D

SYS

IBF

OBF

l—‘ OUTPUT BUFFER FULL

0 = EMPTY

1 =FULL

INPUT BUFFER FULL
0 = EMPTY

1=FULL

SYSTEM FLAG

0 = COLD RESET

1 = HOT RESET

COMMAND/DATA
0 = DATAORIDLE
1 = COMMAND OR BUSY

KEYBOARD ENABLE SWITCH
0 = DISABLED
1 = ENABLED

TRANSMIT TIME-OUT
0 = NORMAL
1 = TIME-OUT OCCURRED

RECEIVE TIME-OUT

0 = NORMAL

1 = TIME-OUT OCCURRED
RECEIVE PARITY ERROR
0 = NORMAL

1 = PARITY ERROR

PC/AT Status Register

BitO -

Bit 1 -

Bit 2 -

Output Buffer Full (OBF) - This
flag is automatically set when
the microcontrolier loads
DBBOUT. ltis cleared on a
read to Port 60H.

Input Buffer Full (IBF) - This flag
is set on a write to Port 60H or
64H. It is cleared when the
microcontroller reads the DBBIN
contents into the accumulator.

System Flag (SYS) - When set
(1), indicates that the CPU has
changed from virtual to real
mode.

Bit 3 - Command/Data (C/D) - When set

(1), indicates that a command
has been placed into the Input

Data Bufter of the controller. A

Bit 6 - Receive Time-out (RTIM) - When

"0" indicates data. The controller
uses this bit to determine if the
byte written is a command to be
executed. This bit is updated
when the next byte is written to
the input Data Bufter.

Bit 4 - Keyboard Enable (KBEN)

indicates the state of the
keyboard inhibit' switch input
(KKSW). "0" indicates the
keyboard is inhibited.

Bit 5 - Transmit Time-out (TTIM) -

When set (1), indicates that a
transmission to the keyboard
was not completed before the
controller’s internal timer timed-
out.

set (1), indicates that a transmis-
sion from the keyboard was not
completed before the controller’s
internal timer timed-out.

Bit 7 - Parity Error (PERR) - When set

(1), indicates that a parity error
(even parity = error) occurred
during the last transmission
(received scan code) from the
keyboard. When a parity error is
detected, the output buffer is
loaded with FFH, the OBF Status
bit is set and the KIRQ pin is set
(17 if the EKI bit/Mode Register
bit 0 is set (1)].

1
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FIGURE 4. PS/2 STATUS REGISTER (READ ONLY - PORT 64H)

7 6 5

4

3

2

1

PERR] TERR| ODS

KBEN

C/D

SYS

IBF

OBF

OUTPUT BUFFER FULL

0 = EMPTY

1=FULL

INPUT BUFFER FULL

0 = EMPTY

1=FULL

SYSTEM FLAG

0 = HOT RESET HAS NOT OCCURRED
1 = HOT RESET HAS OCCURRED

COMMAND/DATA
0 =DATA ORIDLE
1= COMMAND OR ACTIVE

KEYBOARD ENABLE
0 = DISABLED
1 =ENABLED

OUTPUT BUFFER SOURCE
0= KEYBOARD
1 =MOUSE

GENERAL TIME-OUT
0=NORMAL
1 = TIME-OUT OCCURRED

RECEIVE PARITY ERROR
0 = NORMAL
1 =PARITY ERROR

PS/2 Status Register

Bit 0 - Output Buffer Full (OBF) - When
set (1), indicates that data is
available in the controller Data
Bus Buffer, and that the CPU
has not read the data yet. The
CPU reads to PORT 60H reset
the state of this bit.

Bit 1 - Input Buffer Full (IBF) - When set
(1), indicates that data has been
written to PORT 60H or 64H, and
the controller has not read the
data.

Bit 2 - System Flag (SYS) - When set
(1), indicates that the CPU has
changed from virtual to real
mode.

Bit 3 - Command/Data (C/D) - When set
(1), indicates that a command
has been placed into the Input

Data Buffer of the controlier.

The controller uses this bit to de-
termine if the byte written is a
command to be executed. This
bit is not reset until the command
has completed its operation.

Bit 4 - Keyboard Enable (KBEN)
indicates the state of the "key-
board inhibit" switch input
(KKSW). "0" indicates the
keyboard is inhibited.

Bit 5 - Output Buffer Data Source
(ODS) - When set (1), indicates
that the data in the output buffer
is mouse data. When reset, it
indicates the data is from the
keyboard.

Bit 6 - Time-out Error (TERR) - When
set (1), indicates that a transmis-
sion was started and that it did

not complete within the normal
time taken (approximately 11
KCKIN cycles). If the transmis-
sion originated from the contral-
ler, a FEH is placed in the output
buffer. If the transmission
originated from the keyboard, a
FFH is placed in the output
buffer.

Bit 7 - Parity Error (PERR) - When set
(1), indicates that a parity error
(even parity = error) occurred
during the Jast transmission from
the keyboard. When a parity
error is detected, the output
buffer is loaded with FFH, the
OBF Status bit is set and the
KIRQ pin is set [*1” if the EKI bit/
Mode Register bit 0 is set (1)}.

12
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FIGURE 5. PC/AT MODE REGISTER (READ PORT 60H AFTER WRITE COMMAND 20H TO PORT 64H)

7 6 5 4 3 2

1

0

0 KCC | KBD DKB INH SYS

0

EKI

l—— ENABLE KBD INTERRUPT

0 = INT DISABLED
1 = INT ENABLED

RESERVED, SETTO0

SYSTEM FLAG
0 = SETS STATUS REG (2) =0
1 = SETS STATUS REG (2) = 1

KEY LOCK INHIBIT OVERRIDE
0 = ENABLE KEY LOCK FUNCTION
1 = DISABLE KEY LOCK FUNCTION

DISABLE KEYBOARD
0 = ENABLED
1 = DISABLED

KEYBOARD TYPE
0 = AT STYLE KEYBOARD
1 = PC STYLE KEYBOARD

KEYCODE CONVERSION
0 = NO CONVERSION OF KEYCODES
1 = CONVERSION ENABLED

RESERVED, SETTO 0

PC/AT MODE REGISTER

Bit 0 - Enable Keyboard Interrupt (EKI) -
When set (1,) allows the control-
ler to generate a keyboard
interrupt whenever data (key-
board or controller) is written into
the output buffer.

Bit 1 - Reserved, should be written as
llo)!.
Bit 2 - System Flag (SYS) - When set

(1), writes the System Flag bit of
the Status Register to “1”. This

bit is used to indicate a switch
from virtual to real mode when
set.

Bit 3 - Inhibit Override (INH) - When set
(1), disables the keyboard inhibit
function (P17 Switch).

Bit 4 - Disable Keyboard (DKB) - When
set (1), disables the keyboard by
holding the ~-KCKOUT line low.

Bit 5 - Keyboard Type (KBD) - When
set (1), allows for compatibility

with PC-style keyboards. In this
mode, parity is not checked and
scan codes are not converted.

Bit 6 - Keycode Conversion (KCC) -
When set (1), causes the
controller to convert the scan
codes to PC format. When
reset, the codes (AT keyboard)
are passed along unconverted.

Bit 7 - Reserved, should be written as
lloﬂ.
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FIGURE 6. PS/2 MODE REGISTER (READ PORT 60H AFTER WRITE COMMAND 20H TO PORT 64H)

0 KCC | DMS | DKB 0 8YS EMI EKI

——— ENABLE KBD INTERRUPT
0 = INT DISABLED
1 = INT ENABLED

ENABLE MOUSE INTERRUPT
0 = INT DISABLED
1 = INT ENABLED

SYSTEM FLAG
0=SETS STATUSREG (2) =0
1 = SETS STATUS REG (2) =1

RESERVED =0

DISABLE KEYBOARD
0 = ENABLED
1 = DISABLED

DISABLE MOUSE
0 = ENABLED
1 = DISABLED

KEYCODE CONVERSION
0 = NO CONVERSION OF KEYCODES
1 = CONVERSION ENABLED

RESERVED, SETTO 0

PS/2 MODE REGISTER Bit 2 - System Flag (SYS) - When set Bit 5 - Disable Mouse (DMS) - When
Bit 0 - Enable Keyboard Interrupt (EKI) - (1), writes the System Flag bit of set (1), disables the mouse by
When set (1), allows the control- the Status Register to “1”. This holding the -MCKOUT high.
ler to generate a keyboard bit is used to indicate a switch . . )
interrupt whenever data (key- from virtual to real mode when Bit 6 - Keycode Conversion (KCC)
. ) . When set (1), causes the
board or command) is written into set. " h
the output buffer _ . controller to convert the scan
: Bit 3 - Reserved, “0". codes to PC format. When
Bit 1 - Enable Mouse lrlmterrupt (EMD) -| Bit 4 - Disable Keyboard (DKB) - When reset, the codes (AT keyboard)
:Nhen set (1), allows the .contro - set (1), disables the keyboard by are passed along unconverted.
er to generate a mouse interrupt holding the ~KCKOUT high. Bit 7 - Reserved, “0".

when mouse data is available in
the output buffer.

14
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FIGURE 7. PC/AT KEYBOARD SCAN CODE TRANSLATION TO PC/XT SCAN CODE
KEYBOARD SYSTEM KEYBOARD SYSTEM KEYBOARD SYSTEM
SCAN CODE |SCAN CODE SCAN CODE |SCAN CODE SCAN CODE |SCAN CODE
00 ff 30 69 60 55
01 43 31 31 61 56
02 41 32 30 62 77
03 3f 33 23 63 78
04 3d 34 22 64 79
05 3b 35 15 65 " Ta
06 3c 36 07 66 oe
07 58 37 Se 67 7b
08 64 38 6a 68 7c
09 44 39 72 69 4f
0a 42 3a 32 6a 7d
Ob 40 3b 24 6b 4b
Oc 3e 3c 16 6¢ 47
od of 3d 08 6d 7e
Oe 29 3e 09 6e 71
of 59 3t 5f 6f 6f
10 65 40 6b 70 52
11 38 41 33 " 53
12 2a 42 25 72 50
13 70 43 17 73 4c
—_ 14 1d 44 18 74 4d
15 10 45 Ob 75 48
16 02 46 Oa 76 01
17 5a 47 60 77 45
18 66 48 6¢c 78 57
19 71 49 34 79 4e
ia 2c 4a 35 7a 51
ib 1t 4b 26 7b 4a
ic 1e 4c 27 7c 37
1d 11 4d 19 7d 49
1e 03 de Oc 7e 46
1f 5b af 61 7t 54
20 67 50 6d .
21 26 51 73 The following scan codes are converted
22 2d 50 o8 by inline code:
23 20 53 74
24 12 54 1a
o5 05 55 od KEYBOARD SYSTEM
26 04 56 62 SCAN CODE | SCAN CODE
27 5¢ 57 Be
| 28 68 58 3a o o
| 29 39 59 36
| 2a 2f 5a 1c
| 2b 21 5b 1b Note: All other PC/AT scan codes
% 2c 14 5¢ 75 are passed to the system
; 2d 13 5d 2b untranslated.
| 2e 06 5e 63
- 2f 5d 5f 76
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COMMAND SET

The command set supported by the
keyboard controller supports two modes
of operation and a set of extensions to
the AT command set for the PS/2. In
both modes, the command is imple-
mented by writing the command byte to
PORT 64H. Any subsequent data is
read from PORT 60H (see description
of command 20) or written to PORT
60H (see description of command
PORT 60H). The commands for each
mode are shown in the table below:

Added PS/2 Commands:

PC/AT Mode:

Comm. | Description

20 Read Mode Register

60 Write Mode Register

AA Self Test

AB KBD Interface Test

AC Diagnostic Dump

AD Disable Keyboard

AE Enable Keyboard

co Read Input Port (P10-P17)
Do Read Output Port (P20-P27)
D1 Write Output Port (P20-P27)
EO Read Test Inputs (TO, T1)
FO-FF Pulse Output Port (P20-P27)

Comm. | Description
21.3F Read Keyboard Controller
RAM (Byte 1-31) A5
61-7F Write Keyboard Controller
RAM (Byte 1-31)
A4 Test Password
AS Load Password
A6 Enable Password
A7 Disable Mouse
A8 Enable Mouse
A9 Mouse Interface Test
c Poll in Port Low
(P10-P13 -> S4-S7) A6
c2 Poll in Port High
(P14-P17 -> 84-87)
D2 Write Keyboard Output Buffer
D3 Write Mouse Output Buffer
D4 Write to Mouse

The following is a description of each
command: A7

20 Read the keyboard controller's
Mode Register (PC/AT and PS/
2) - The keyboard controller
sends its current mode byte to
the output buffer (accessed by a A8
read of Port 60H).

21-3F Read the keyboard controller's
RAM (PSr2) - Bits D4-DO
specify the address. A9

60 Write the keyboard controller's
Mode Register (PC/AT and PS/
2) - The next byte of data
written to the keyboard data port
(Port 60H) is placed in the con-
troller’'s mode register.

61-7F Write the keyboard controller's
RAM (PS/2) - This command

KIRQ is asserted (if the EKI bit
is set). Test result - FAH means
that the password is installed,
and F1H means that it is not.

Load Password (PS/2 only) -
This command initiates the
password load procedure.
Following this command, the
controiler will take data from the
input bufter port (Port 60H) until
a 00H is detected or a full eight
byte password including a
delimiter (e.g. <cr>) is loaded
into the password latches. Note:
this means that during password
validation, the password can be
a maximum of seven bytes with
a delimiter such as <cr>.

Enable Password (PS/2 only) -
This command enables the
security feature. The command
is valid only when a password
pattern is written into the
controller (see A5 command).
Nec other commands will be
“honored” until the security
sequence is completed and
command A6 is cleared.

Disable Mouse (PS/2 only) -
This command sets bit 5 of the
Mode Register which disables
the mouse by driving the
—MCKOUT line high.

Enable Mouse (PS/2 only) - This
command resets bit 5 of the
Mode Register, thus enabling
the mouse again.

Mouse Interface Test (PS/2
only) - This command causes
the controller to test the mouse
clock and data lines. The
results are placed in the output
buffer (the OBF bit is set) and
the KIRQ line is asserted (if the
EKI bit is set). The results are
as follows:

writes to the internal keyboard Data | Meaning
controller RAM with the address
specified in bits D4-DO. 00 No Error

A4 Test Password Installed (PS/2 01 Mouse Clock Line Stuck Low
only) - This command checks if - )
there is currently a password 02 Mouse Clock Line Stuck High
installed in the controfler. The 03 Mouse Data Line Stuck Low
test result is placed in the output - -
buffer (the OBF bit is set) and 04 Mouse Data Line Stuck High
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AA  Self Test Command (PC/AT and C1 Poll Input Port low {PS/2 only) -
PS/2) - This commands the P1 bits 0-3 are written into
controller to perform internal Status Register bits 4-7. The
diagnostic tests. A 55H is bits are restored to their original
placed in the output buffer if no status upon a write to Port 64H.
errors were detected. The OBF :

P ) Cc2 Poll Input Port high (PS/2 only) -
b.it E SE'K?M.’ }.(IRQ is asserted P1 bits 4-7 are written into
(if the bitis set). Status Register bits 4-7. The

AB Keyboard Interface Test (PC/AT bits are restored to their original
and PS/ 2) - This command status upon a write to Port 64H.
causes the controller to test the

) Do Read Output Port (PC/AT and
keyboard CIoTtk. ancli da;a.lmﬁs. PS/2) - This command causes
The tesgurﬁsu I|'|s %aé:: b}n_t e the controller to read the P2
ouLput: KISE)(tI' et itis je:f) output port and place the data in
and the MHline li_:ssertel ( its output buffer. The definitions
the EKIbit is set). The results of the bits are as follows:
are as follows:

PC/AT PS/2

Data Meaning Bit | Pin Mode Mode

00 No Error o0lpP20!| -RC —RC
01 Keyboard Clock Line Stuck Low 1 1 P21 | A20 Gate A20 Gate
02 Keyboard Clock Line Stuck High 2 | P22 | Speed Sel -MDOUT
03 d Data Line Stuck L
Keyboard Data Line Stuck Low 3 | P23 g:zg‘oew —MCKOUT
04 Keyboard Data Line Stuck High
4 |p2a | Pl | KRQ

AC  Diagnostic Dump (PC/AT only,

Reserved on PS/2) - Sends 16 51 P25 MIRQ
bytes of the controller's RAM, the

current state of the input pon, P26 | —KCKOUT —KCkouT
and current state of the output 7 | P27 | KDOUT —KDOUT
port to the system.

AD Keyboard Disable (PC/AT and Note: P?Z (bit 2) is the speed control
PS/2) - This command sets bit 4 pin used by Award BIOS, and
Of the Mode Register toa“1”. thls iS diﬂerent from What iS
This disables the keyboard by used by Phoenix and AMI.
driving the clock line (-KCKOUT) However, the use of this bit is
high. Data will not be received. transparent to the 82C042.

The keyboard will be enabled D1 Write Output Port (PC/AT and
after the system sends data to PS/2) - The next byte of data
be transmitted to the keyboard. written to the keyboard data port

AE  Keyboard Enable (PC/AT and (Port 60H) will be written to the
PS/2) - This command resets bit controller’s output port. The
4 of the mode byte to a “0”. This deﬁnitions of the bits are as
enables the keyboard again by defined above. In PC/AT mode,
a”ow"\g the keyboard clock to P26 and P27 WI" not be altered.
free-run. In PS/2 mode, P22, P23, P26

and P27 cannot be altered.

co Read P1 Input Port {PC/AT and

D2 Write Keyboard Output Buffer

PS/2) - This command reads the
keyboard input port and places it
in the output buffer. This
command overwrites the data in
the buffer.

(PS/2 only) - The next byte
written to the data buffer (Port
B0H) is written to the output
buffer (60H) as if initiated by the
keyboard [the OBF bit is set (1)

D3

D4

EO

and KIRQ will be set if the EKI
bit is set (1)).

Write Mouse Output Buffer (PS/
2 only) - The next byte written to
the data buffer (Port 60H) is
written to the output buffer as if
initiated by the mouse [the OBF
bit is set (1) and MIRQ will be
set if the EMI bit is set (1)].

Write to Mouse (PS/2 only) -
The next byte written to the data
buffer (Port 60H) is transmitted
to the mouse.

Note: If data is written to the
data buffer (Port 60H) and the
command preceding it did not
expect data from Port 60H, the
data will be transmitted to the
keyboard.

Read Test Inputs (PC/AT and
PS/2) - This command causes
the controller to read the TO and
T1 input bits. The data is placed
in the output buffer with the
following meanings:

Bit

PC/AT Mode PS/2 Mode

0

Keyboard Data | Keyboard Clock

1

Keyboard Clock | Mouse Clock

3-7

Read as O's Read as 0's

FO-FF Pulse Output Port (PG/AT and

PS/2) - Bits 0-3 of the control-
ler's output port may be pulsed
low for approximately 6 pus. Bits
0-3 of the command specify
which bit will be pulsed. A “0”
indicates that the bit should be
pulsed; a “1” indicates that the
bit should not be modified. FF is
treated as a special case (Pulse
Null Port). In PS/2 mode, bits
P22 and P23 are not pulsed.
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IDE Bus Interface Control

Integrated Drive Electronics bus
interface control signals are provided by
the VL82C108 Combo chip. The timing
and drive for these lines are consistent
with the Conner Peripherals CP342
integrated Hard Disk Manual.

A set of signals are used for this
interface when the VL82C108 Combo
chip is configured to support the IDE
interface via IDE_EN, bit 5 of Control
Register 1.

The Combo chip monitors bit 1 of the
I/O address 03F6H and uses this bit to
enable the interrupts received on IRQI
when IDE_EN=1.

Input Signals:

IDINT This signal indicates an
interrupt request to the
system from the IDE. ltis

used to generate IRQI.
Output Signals:

-CS3 Chip Select 3. This signal
is used as the floppy disk
chip select. The default
decode is 03F4H-03F5H.
The IDE_EN control bit of
Control Register 1 has no
effect on this signal.

Chip Select 4. This signal
is used as the -HOST CS0
of the IDE bus. The default
decode is 01FOH-01F7H.
The IDE_EN control bit of
Control Register 1 has no
effect on this signal.

-CS4

—-HCS1 This signal is active {low)
for address 03F6H-03F7H if
IDE_EN=1 and is used as

—HOST CS1 of the IDE bus.

This signal is used to drive
the —OE pin of an external
74L.5245 buffering bits 8-15
of the IDE data bus to the
SD bus. It is active (low)
when:

—CS4 is active AND SA2-
SAO = 000 AND IDE_EN=1.

This signal is used to drive
the —OE pin of an external
741.5245 buffering bits 0-6
of the IDE data bus. ltis
active (low) when:

—IDENH

—IDENL

IDE_EN=1 AND —CS4 is
active OR SA0-SA9 = 3F6H
OR 3F7H.

This allows a simple im-
plementation for an IDE bus
that includes both the hard
disk controller and the
floppy disk controller.

IRQYI This is the three-state
interrupt request to the
CPU. ltis normally tied
directly to the IRQ14 signal
of the system. When
enabled it reflects the state
of the IDINT input. It is
enabled by writing bit 1 of
IO 3F6H with a zero (0)
and setting IDE_EN=1.
When disabled, it is three-
stated.

-IOCS16 This output signal is used to
indicate to the system that
the peripheral being ac-
cessed is a 16-bit device. It
is set active (low) when the
address of 1FOH is decoded
and IDE_EN is settoa"".
This signal becomes active
on the leading edge of ALE
and inactive on the trailing
edge of —IOW or —IOR.

Bidirectional Signals:

IDB7 The control for the trans-
ceiver between IDB7 and

SD7 is as follows:
IDB7 — SD7 when:

-IOR is active AND (—-CS4
is active OR SA0-SA9 =
3F#6) is active AND
IDE_EN=1.

SD7 is three-stated when:

—-IOR is active AND
IDE_EN=1 AND SA0-
SA9=3F7H.

SD7 — IDB7 at all other
times when IDE_EN=1,
three-stated (with internal
pull-up) if IDE_EN=0.

Combo Chip Control Ports
Contained in the VL82C108 are two
registers used for programming
peripheral chip select base addresses
and enabling options.

Default Chip Selects

The VL82C108 Combo chip also has
several hard-wired default chip selects
for the serial port, line printer port,
fioppy disk chip selects and hard disk
chip select. The chip selects are:

Select/
Device

COMA

Address

3F8H-3FFH

(Bit 3 of Port 102H) (Default)
2FBH-2FFH

(Bit 3 of Port 102H =0)

LPT 03BCH-03BFH

[Bit 5, 6 of Port 102H = 0, 0
(Detault)}

0378H-037BH

(Bit 5, 6 of Port 102H = 1, 0)

0278H-027BH

(Bit 5, 6 of Port 102H = 0, 1)

-CS3 03F4H-03F5H
—CS84 01FCH-01F7H
-CSs5 03F2H AND FDCS EN =1
-CSs8 03F7H AND FDCS EN =1

Control Register 0 (/O PORT 102H)
Bits

This register contains bits that enable or
disable functionality of the internal
components of the Combo chip. The
bits of this register are defined to be
consistent with definitions used in the
PS/2-50 family. This explains the
unusual utilization of bits and control
states.

The contents of the register are detailed
below:

Value After
Bit | Usage Reset (-RES)
0 SYS BD EN Enabled (1)
FDCS EN
1
(CS3) Enabled (1)
COMA EN
2 (CS1) Enabled (1)
3 COMA DEF COM1 (1)
4 LPTEN(CS2){ Enabled (1)
Parallel
5 LPTDEFO Port Add. (0)
Parallel
6 LPT DEF 1 Port Add. (0)
Compat.
7 -EMODE Mode (1)
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Bit 0 - System Board Enable (SYS BD

Bit 1 -

Bit2 -

Bit3-

Bit 4 -

Bit5 &

EN) Control bit - When set (1),
allows bits 1, 2, and 4 to enable
and disable their respective
devices. When reset (0), the
floppy disk chip select (CS3),
COMA (CS1), and the LPT port
(CS2) are disabled regardless of
the contents of bits 1, 2, and 4.

Floppy Disk CS Enable (FDCS
EN) Control bit - When set (1),
allows the FD CS signal (CS3,
CS4 and CS5) to be asserted to
an external floppy disk controller
chip. When reset (0), prevents
the assertion of this chip select.

Communications Port Enable
(COMA EN) Control bit - When
set (1), allows the internal
COMA (CS1) port to be ac-
cessed. When reset (0}, COMA
is disabled.

Communications Port Default
Address (COMA DEF) Control
bit when set (1), forces the
hard-wired default base
address to COMA to corre-
spond to (3F8H-3FBH). Reset
(0) forces the COMA hard-wired
address to (2F8H-2FBH).

Line Printer Port Enable (LPT
EN) Control bit, when set (1)
enables the LPT port (CS2).
Reset (0) disables the LPT port.

6 - Line Printer Default bits 0
and 1 (LPT DEF 0 and 1)
Control bits, set the Line Printer
Base hard-wired address
defaults as shown below:

Bit
5 Address Range

0 03BCH-03BFH

oc|lola¥W

1 0378H-037BH

0 0278H-027BH

1 Reserved

Bit 7 -

Setting bit 3 of /0 Port 102H
changes the base address to
that set in the program address
registers for LPT (CS3).

Line Printer Extended Mode
(LPT —-EMODE) Controt bit -
When set (1), disables the
Extended Mode and forces PC/

AT compatibility. When reset
(0), the Extended Mode is
enabled allowing the printer port
direction to be controlled and
the interrupt status to be
latched.

Value After
Bit | Usage Reset
0 | POWERDOWN| Disabled (0)
1 | AT/PS2_KBD | AT (1)
2 | PRIV_EN Enabled (1)
3 | KB_RST Enabled (0)
4 | HDCS_EN Enabled 4))
5 | IDE_EN Enabled (1)
6 | MISCOUT1 PS/2 Mode Only (1)
7 | MmiscouT2 PS/2 Mode Only (1)

Control Register 1 (IO Port 103H)

Bits

This register is used to control periph-
eral chip selects that are not included in
Control Register 0. The bits in this
register are defined as follows:

Bit 0 -

Bit 1 -

Bit 2 -

Power Down Enable. A "1" will
stop the oscillator until this bit
either resets (0), or a talling
edge occurs on the -WAKEUP
input pin.

AT or PS/2-Compatible Key-
board. A “1” selects PC/AT
type keyboard controller
functions, while a “0” places the
keyboard controller in PS/2
mode.

Private Controls Enable. When
in AT mode (AT/PS2_KBD = 1),
this bit is used to latch the
values of the keyboard
controller's output signals
KHSE, KSRE, and IRQM to the
VL82C108 output pins. When
“17, these outputs follow the
keyboard controller’s outputs.
When “0”, these outputs are
held at that value regardless of
the keyboard controller's
outputs.

When in PS/2 mode (AT/
PS2_KBD = 0), this bit has no
effect on the KHSE, KSRE, and
IRQM output pins. The Combo
chip outputs follow the key-
board controller's outputs.

Bit 3 -

Bit4-

Bit5 -

Bit 6 -

Bit 7 -

KB_RST. This bitis used to
reset the keyboard controller.
Setting this bit places the
keyboard controller into a reset
mode which is identical to the
mode during power-on reset.
Clearing this bit enables the
keyboard controller.

Hard Disk Chip Select Enable.
A “1” enables the Hard Disk
Chip Select signal (-CS4),
while a “0” disables the chip
select.

Integrated Drive Electronics
Enable. A*“1” enables the IDE
functions of outputs —IDENH,
—IDENL, IRQI, -I0OCS16, and
IDB7 as described in IDE Bus
Interface Control section.

Miscellaneous Output 1. This
bit is directed to pin 79 (KI0)
when the AT/PS2_KBD (bit 2)
of this register is set to a "0"
(PS/2 mode). Setting MIS-
COUT1 to a "1" while in the
PS/2 mode, will cause pin 79 to
be set high. Setting this bit to a
"0" will cause pin 79 to be set to
a low level. When the AT/
PS2_KBD bit is setto a "1" (AT
mode), setting MISCOUT1 to a
"1" or a "0" has no effect.

Miscellaneous Output 2. This
bit is directed to pin 78 (KI1)
when the AT/PS2_KBD (bit 1)
of this register is set to a "0"
(PS/2 mode). Setting MIS-
COUT2 to a "1" while in the PS/
2 mode, wili cause pin 78 to be
setto a low level. When the
AT/PS2_KBD bitissettoa "1"
(AT mode), setting MISCOUT2
to a "1" or a "0" has no effect.

Miscellaneous Control Signals

~XDRDIN

This input signal is active
(low) when data is
transferred from the XD
bus to the SD bus, i.e.,
interrupt acknowledge
cycles and 1/O read
accesses to addresses
000H-OFFH.

—XDRDOUT This output signal is to

control the direction pin of
a transceiver between the
XD bus and the SD bus.
This signal is set inactive
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~WAKEUP

XTAL1

XTAL2

-TRI

-ICT

(high) when the Combo's
keyboard controller chip
select is active or when the
~XDRDIN input is high.

This input is used to turn
the on-chip oscillator on
after it has been shut down
under software control. A
high to low transition on
this input restarts the
oscillator. This pin may be
tied to the keyboard clock
line for automatic wakeup
on any keystroke.

This pin is the input to the
on-board 18.432 MHz
crystal oscillator. This pin
may also be driven by an
external CMOS clock
signal at 18.432 MHz.

This pin is the output pin of
the internal crystal
oscillator and should be
left open and unloaded if
an external clock signal is
applied to the XTAL1 pin.
This pin is capable of
driving one CMOS external
load other than the crystai.

This pin is used for in-
circuit testing. When low,
all outputs and I/O pins are
placed in the high imped-
ance state.

This pin, when strobed
low, places the VL82C108
into test mode determined
by the data on the SDO
through SD3 pins. The
chip will remain in this
mode until RES is as-
serted. Test mode may be
changed by strobing this
pin low again with different
data on the SD0-SD3 pins.

Test Modes

Test modes are to be defined by
design. They should include boundary
scan or |1/0 mapping for in-circuit test
mode and allow the muxing of the
megacells and other circuit logic to
package pins.

SD3 | sb2 | SD1 SDO | Test Mode
0 1 0 1 COMA
0 1 0 0 Reserved
1 1 0 0 LPT
1 0 1 0 Keyboard Controller
0 1 1 1 Chip Select Logic
0 0 1 1 Bypass Dividers on Clocks
0 1 1 0 ICT Mux
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COMBO ICT MUX CONNECTIONS

Output Pins to Input Pins
Name Number{ Name Number
PDO 49 PE 58
PD1 48 BUSY 57
PD2 47 SLCT 56
PD3 46 -ERR 55
PD4 44 -CTS 64
PDs 43 SA9 27
PD6 42 SA4 22
PD7 41 SA3 21
SDO 94 KIO 79
SD1 93 K1 78
SD2 90 Ki2 77
SD3 89 KI3 76
SD4 88 KI5 75
SDs 87 KRSEL 74
SDé6 85 KKSW 73
SD7 84 IDB7 97
-STB 51 ~ACK 59
KCLK 82 -DSR 63
SOuUT 39 -DSR 63
KSRE 80 -ERR 55
—CS3 9 -IOR 13
- —CS4 10 -low 14
~RTS 37 -RI 61
KA20 71 -RI 61
-DTR 38 -DCD 62
-SLIN 54 -WAKEUP 36
-lI0CS16 95 ~XDRDIN o8
—CS5 11 AEN 15
-CS6 12 ALE 16
-HCS1 1 BUSY 57
IRQ1 28 IDINT 99
KDAT 83 KCM 72
-IDENL 7 Ki2 77
—IDENH 6 KI3 76
—INIT 53 KI5 75
-XDRDOUT 8 SA0 18
IRQK 29 SA1 19
IROM 30 SA2 20
IRQC 32 SA5 23
IRQP 33 SA6 24
-IRQE 34 SA7 25
\ —OUT2 35 SA9 26
| -AFD 52 SIN 60
‘ KRES 70 SIN 60
KHSE 81 SLCT 56
} XTAL2 68 XTAL1 67
|
|
|
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AC CHARACTERISTICS: TA=0°Cto +70°C, VDD =5V 5%, VSS=0V
Symbol Parameter Min Max Unit Conditions
I/0 Read/Write Figures 8, 9
tSU1 Address Setup Time 55 ns
tH2 Address Hold Time 20 ns
tSU3 AEN Setup Time 55 ns
tH4 AEN Hold Time 20 ns
15 Command Pulse Width 125 ns
1SUB Write Data Setup 60 ns
tH7 Write Data Hold 20 ns
tD8 Read Data Delay 0 130 ns CL=200 pF
tH9 Read Data Hold 5 60 ns CL=50 pF
Chip Select Timing Figures 10, 11
tD11 Chip Select Delay from Address 35 ns CL=50 pF
tD12 —CS5, —CS6 Delay from ~-IOW 30 ns CL=50 pF
tD13 —lI0CS16 Active from Address 60 ns CL=200 pF
—10CS16 Timing Figure 11
tD17 —-I0CS16 Inactive from Command 55 ns CL=200 pF
21 ALE Pulse Width High 40 ns
IDE Interface Timing Figure 12
tD18 IRQI Delay from IDINT 40 ns CL=100pF
tD19 —IDENH/~IDENL Delay from Address 60 ns CL=50 pF
tD20 IDB7 Delay from SD7 Input 40 ns CL=200 pF
tD21 SD7 Delay from IDB7 Input 40 ns CL=200 pF
tD23 SD7 Delay from —IOR During IDE Access 0 85 ns CL=200 pF
tH24 SD7 Hold from —IOR Inactive 5 60 ns CL=50 pF
tD25 IDB7 Delay from —-IOR Inactive 0 85 ns CL=200 oF
tH26 IDB7 Hold from ~IOR Active 5 60 ns CL=50 pF
XDATA Control Timing Figure 13
tD27 —XDRDOUT Delay from —XDRDIN 30 ns CL=50 pF
tD28 —XDRDOUT Delay from —IOR 30 ns CL=50 pF
Note: -lOCS16 is an open-drain output with an active pull-up for approximately 10 ns. These parameters are measured at

VOH = 1.5 V with a 300 ohm pull-up. Actual performance will vary depending on system configuration.
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AC CHARACTERISTICS (Cont.): TA=0°Cto +70°C,VDD =5V +5%,VSS=0V

Symbol Parameter : Min Max Units Conditions
SERIAL PRINTER
Transmitter Figure 15
Delay from Rising Edge of —-IOW
tHR1 (WR THR) To Reset Interrupt 175 ns 100 pF Load
. CLK
tIRS Delay from THRE Reset to Transmit Start 16 Cycles Note1
S| Delay from Write to THRE 8 24 CLK | Note 1
Cycles
1STI Delay from Stop to Interrupt (THRE) 8 CLK | Note 1
Cycles
Delay from —IOR (RD IIR}
tiR to Reset Interrupt (THRE) 250 ns 100 pF Load
Modem Control Figure 16
Delay from —IOW
tSiM Delay to Set Interrupt from MODEM Input 250 ns 100 pF Load
Delay to Reset Interrupt from
tRIM ~IOR (RS MSR) 250 ns 100 pF Load
Recelver Figure 14
tSINT Delay from Stop to Set Interrupt 1 CLK Note 1
Cycles
Delay from —-IOR
tRINT (RD RBR/RDLSR) to Reset Interrupt 1 us | 100 pF Load
Parallel Port Figure 17
tDT Data Time 1 us Software Controller
tSB Strobe Time 1 500 us Software Controller
tAD Acknowledge Delay (Busy Start to Acknowledge) us Defined by Printer
tAKD Acknowledge Delay (Busy End to Acknowledge) us Defined by Printer
tAK Acknowledge Duration Time us Defined by Printer
tBSY Busy Duration Time us Defined by Printer
tBSD Busy Delay Time us Defined by Printer

Note: 1. CLK cycle refers to external 18.432 MHz clock divided by 10, e.g. 1.8432 MHz.
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FIGURE 8. BUS INTERFACE TIMING WRITE CYCLE

tSU1T ]

SA SA VALID ><

tH2

~IOW \

tH7

tSU6 —

) SD VALID >

<

tSU3 — - tH4
AEN

FIGURE 9. BUS INTERFACE TIMING READ CYCLE

SA SA VALID ><

tSU1l ot 45 —

-IOR \

-« 108 ] tH9

- tH2

SD SD VALID|

tSU3 —p] - tH4
AEN

FIGURE 10. CHIP SELECT TIMING

SA SA VALID )(T

tD11..1 —»] D11 |e—
—HCS1/ /
-CSX
~IOW \

—] D12 (g O la— tD12
—css, \ /
-CS6
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FIGURE 11. 10CS16 TIMING

ALE S\
SA X SA VALID
—IOW/-IOR \ /
(COMMAND)

-CSX \
-] |<- D13 ->| |<- D17

-10CS16 \ J_——

25



® VLSI TECHNOLOGY, INC.

PRELIMINARY
VL82C108

FIGURE 12. IDE INTERRFACE TIMING

IDINT

IRQI

SA

—IDENH,
—IDENL

-lOR
SD7

(INPUT)

1DB7
(OUTPUT)

IDB7
(INPUT)

sD7
(OUTPUT)

—IOR

N\
+| |ew18
\
>( SA VALID ><

tD19

tD19

)

tD25 -—| e

tD20 tH26
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tD21 {_A

——( IDB7
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___(—b-! tD23
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T
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FIGURE 13. XDATA CONTROL TIMING

~XDRDIN —_\| |/
D27 *l l‘ -—I 1D27

~XDRDOUT N

-CSX \

~IOR \l
tD28 *‘ “- *| [ D28
—XDRDOUT /|

FIGURE 14. RECEIVER TIMING

SIN ¢
(RECEIVER START DATABITS (5-8) PARITY 4 STOP

INPUT 33

L

DATA)

SAMPLE
CLK I |

Y Y R O O O

—»| SINT [
INTERRUPT
(DATA READY OR

RCVR ERR)

<@ tRINT-

-IOR ACTIVE

FIGURE 15. TRANSMITTER TIMING

START START
SERIAL / DATA (5-8) /
OUT (SOUT) STOP (1-2)
RS PARITY
—»  |je—1sTI
INTERRUPT \ \
(THRE) tHR1 -
—low
(WR THR) | \_f
1S1 —»| .
—IOR
(RD IIR)
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FIGURE 16. MODEM TIMING
-low
(WR MCR) \ 7Z

— tMDO tMDO —»
-RTS, -DTR

—CTS,-DSR,-DCD 7(- \

—INTERRUPT ]
< 1SIM > tRIM-——>| «— L — tSIM —»|

-IOR
(RD MSR) \_jr \__/

- \ T

FIGURE 17. PARALLEL PORT TIMING

DATA
—»| IDT j@—»| DT
-STB
—»| tSB
-ACK

»[4—1AK —p

BUSY 1AKD |—
) //
€-tBSD > 4—1BSY
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FIGURE 18. KEYBOARD CONTROLLER INTERFACE TIMING
RECEIVE
* (KSRE - In PS/2 Mode )
1 r y l ) KCLK
7 \ * (KHSE - In PS/2 Mode)
>\ /( KDAT
. tHOLD = 52 Periods of XTAL1 Input
(2.8 pus @ XTAL1 = 18.432 MHz)
R
tSU=0ns
TRANSMIT
* (KSRE - PS/2)
| i KCLK
A4 * (KHSE - PS/2)
A KDAT
1 ™ tPD = 18 Periods of XTAL1 Input

(976 ns @ XTAL1 = 18.432 MHz) Min.

- 52 Periods of XTAL1 Input Max.
(2.8 us @ XTAL1 = 18.432 MHz)

* Note: Specifications are identical for KHSE with respect to KSRE in PS/2 Mode.

FIGURE 19. CRYSTAL OSCILLATOR CONFIGURATIONS

l IN
CINT T
- g § Rp
CcouT | ouT
18.432 MHz
CIN =10pF
CCOUT =30 pF

RECOMMENDED CRYSTAL PARAMETERS

Rs<50Q
Co<7pF
Ci<20pF
Parallel Resonance
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ABSOLUTE MAXIMUM RATING

-10°C to +70°C
—65°C to 150°C

Ambient Temperature
Storage Temperature

Supply Voltage to

Stresses above those listed may cause
permanent damage to the device.
These are stress ratings only. Func-
tional operation of this device at these

indicated in this data sheet is not
implied. Exposure to absolute maxi-
mum rating conditions for extended
periods may affect device reliability.

Ground Potential —0.5 Vto VDD +0.3 V  or any other conditions above those

Applied Output

Voltage -0.5Vto VDD +0.3V
Applied Input
Voltage ~0.5Vto+7.0V

Power Dissipation 500 mW

DC CHARACTERISTICS: TA =0°Cto +70°C, VDD =5 V +5%, VSS =0 V

Symbol Parameter Min Max Units Conditions
Input Low Voltage
Vil Input Types (All except 12) -05 0.8 v
Input Type I2 -0.5 vDD+0.2 \
Input High Voltage
VIH Input Types 11, 13, 14, 102, 104, 05, 108 2.0 VDD+0.5 v
Input Type (2 vDD+0.7| VDD+0.5 v
Input Type I5 24 VvDD+0.5 \
Output Low Voltage
Output Type 01 0.4 Vv IOL = 2.0 mA
VOL Output Type 06 0.4 \ IOL=40mA
Output Type 04, 104, 105 04 A IOL =12.0 mA
Output Type 02, 07, 08, 102, 106 0.4 \ IOL = 24.0 mA
Output High Voltage
Output Type 01,06 2.4 \ IOH = -0.8 mA
VOH Output Type 105 24 v IOH = -2.0 mA
Output Type 02, 102, 106 24 \ IOH = -2.4 mA
IIH Input High Current
Input Types I1, I3, 14, IS 10 HA VIN = VDD
Input Low Current
L Input Types I1, 15 -10 pA VIN = VSS + 0.2
Input Types 14, 106 -500 =50 pA VIN = 0.8 V All other pins floating.
Three-State Leakage Current
ILoL IO Qutput Types 06, 07, -50 pA VSS + 0.2
102, 104, 105 50 pA VDD
|0DL Open-Drain Off Current
1/0 Output Type 04 ~5.0 -1.0 mA V=08V
co Output Capacitance 8 pF
cl Input 8 pF
Clo Input/Output Capacitance 16 pF
IDD Operating Supply Current 40 mA

Note: For pin types, refer to the Legend and Pin Descriptions on pages 4-7 of this data sheet.
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PACKAGE OUTLINE
100-LEAD PLASTIC QUAD FLAT PACK
.715 (18.15)
685 (17.40) )
L 555 (14.10) —
PIN 100 [ 547 (13.90)
PIN 1 ]
= S0 50
— i — |
| Slo <[m
‘ Jdio S
% — M |-
) oo N
| SN o
023 (.58) TYP ‘ 124 (3.15)
1 110 (2.80)

.033 (.83) TYP

084 (2.125) -
.065 (1.65)
113 (2.87) {( .008 5203)
101 (2.57) 004 (.10)
DETAIL —A ! : L
o Fi WA
T / 014 (.36) 0=10°
e .002 (.05) e .037 (.95)
026 (.65) 026 (:69)
'. TYP 016 (.40)
\ ! —1".008 (.20)
~~ /
“£—- SEATING PLANE [elooe (15) TvP®)]
DETAIL —A—

| NOTES:
* 1. CONTROLLING DIMENSION IS MM.

|
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VLS!I CORPORATE OFFICES
CORPORATE HEADQUARTERS - ASIC AND MEMORY PRODUCTS - VLSI Technology, Inc. » 1109 McKay Drive « San Jose, CA 95131 » 408-434-3100
LOGIC AND GOVERNMENT PRODUCTS - VL SI Technology, Inc. » 8375 South River Parkway » Tempe, AZ 85284 - 602-752-8574

VLSI SALES
OFFICES AND
TECH CENTERS

ARIZONA

B375 South River Parkway
Tempe, AZ B5284
602-752-6450

FAX 602-752-6001

CALIFORNIA
2235 Qume Dr

San Jose, CA 95131
408-922-5200

FAX 408-943-9792
TELEX 278807
MAIL

1109 McKay Drive
San Jose, CA 95131

6345 Balboa Blvd., Ste. 100
Encino, CA 91316
818-609-9981

FAX 818-609-0535

30 Corporate Park,
Stes. 100-102
Irvine, CA 92714
714-250-4900
FAX 714-250-9041

FLORIDA

2200 Park Central N., Ste. 600
Pompano Beach, FL 33064
305-971-0404

FAX 305-971-2086

GEORGIA

2400 Pleasant Hill Rd., Ste 200
Duluth, GA 30136
404-476-8574

FAX 404-497-0150

ILLINOIS

3100 Higgins Rd., Ste. 155
Hoffman Estates, IL 60195
708-884-0500

FAX 708-884-9394

MARYLAND

124 Maryland Rte 3 N.
Miltersville, MD 21108
301-987-8777

FAX 301-987-4489

MASSACHUSETTS
261 Ballardvale St.
Wilmington, MA 01887
508-658-9501

FAX 508-657-6420

NEW JERSEY
311C Enterprise Dr.
Piainsboro, NJ 08536
609-799-5700

FAX 609-799-5720

TEXAS

850 E. Arapaho Rd., Ste. 270
Richardson, TX 75081
214-231-6716

FAX 214-669-1413

WASHINGTON

405 114th Ave. SE, Ste. 300
Bellevue, WA 98004
206-453-5414

FAX 206-453-5229

FRANCE

2, Alige des Garays
F-81124 Palaiseau Cedex
France

1-69 93 26 00

TELEX visifr 600 758 F
FAX 1-64 47 04 80

GERMANY
Rosenkavalierplatz 10
D-8000 Muenchen 81
West Germany
89-92795-0

TELEX 521 4279 visid
FAX 89-92795-145

HONG KONG

Shui On Centre 2812-14
8 Harbour Road

Hang Kong
011-852-865-3755

FAX 011-852-865-3159

{TALY

Filiale Italiana

Centro Direzionale Colleoni
Palazzo Cassiopea, 3
1-20041 Agrate Brianza (MI}
38-6056791

FAX 39-6056808

JAPAN

Shuwa-Kioicho-Park Bidg., #503
3-6 Kioicho, Chiyoda-Ku

Tokyo, Japan 102
81-3-262-0850

FAX 81-3-262-0881

TAIWAN

Unit 7, 7th Floor, Lotus Bldg.
136 Jen-Ai Rd., Section 3
Taipei, Taiwan, R.0.C.
886-2-325-4422

FAX 886-2-325-4411

UNITED KINGDOM

486-4B8 Midsummer Blvd.
Saxan Gate West, Central Miton
Keynes, MKS 2£Q

United Kingdom

09 08/66 75 95

TELEX visiuk 825 135

FAX 08 08/67 00 27

VLS| SALES
OFFICES

ALABAMA

2614 Artie St., Ste. 36
Huntsville, AL 35805
205-539-5513

FAX 205-536-8622

CONNECTICUT

850 North Main St., Bidg. 1, 2C
Wallingfard, GT 06492
203-265-6698

FAX 203-265-3653

FLORIDA

5955 T. G. Lee Blvd., Ste. 170
Orlando, FL 32822
407-240-9604

FAX 407-855-2585

MINNESOTA

5831 Cedar Lake Rd.

St. Louis Park, MN 55416
612-545-1490

FAX 612-545-3489

NEW YORK

820 Cross Keys Office Park
Fairport, NY 14450
716-223-0590

FAX 716-425-1112

NORTH CAROLINA

1000 Park Forty Plaza, Ste. 300
Durham, NC 27713
919-544-1891/92

FAX 919-544-6667

OHIO

4 Commerce Park Square
23200 Chagrin Blvd., Ste.608
Cleveland, OH 44122
216-292-8235

FAX 216-464-7609

OREGON

10300 S.W. Greenburg Rd., Ste.
365

Portland, OR 97223
503-244-9882

FAX 503-245-0375

TEXAS

9600 Great Hills Trail,
Ste. 150W

Austin, TX 78759
512-343-8191

FAX 512-343-2759

VLS| AUTHORIZED
DESIGN CENTERS

COLORADO
§1$ MICROELECTRONICS, INC.
Longmont, 303-776-1667

MAINE
QUADIC SYSTEMS, INC.
South Portland, 207-871-8244

PENNSYLVANIA
INTEGRATED CIRCUIT
SYSTEMS, INC.

King of Prussia, 215-265-8690

EIRE AND U.K.
PA TECHNOLOGY
Herts, 76-3-61222

SYMBIONICS
Cambridge, 223-421025

FRANCE
CETIA
Toulon Cedex, 9-42-12005

SOREP
Chateaubiourg, 99-623955

JAPAN

ADC CORPORATION

Tokya, 03-492-1251

LS) SYSTEMS, INC.

Kanagawa, 0462-29-3220
NIPPON STEEL CORPORATION
Tokyo, 03-5566-2141
NORWAY

NORKRETS AS
Oslo, 47-2360677/8

VLSI SALES
REPRESENTATIVES

ARIZONA

LUSCOMBE ENGINEERING
Scottsdale, 602-949-9333
CALIFORNIA

CENTAUR CORP.

irvine, 714-261-2123
CENTAUR CORP.
Calabasas, 818-704-1655
CENTAUR CORP.

San Diego, 619-278-4950
EMERGING TECHNOLOGY
San Jose, 408-263-9366
EMERGING TECHNOLOGY
Cameron Park, 916-676-4387

COLORADO
LUSCOMBE ENGINEERING
Longmont, 303-772-3342

{DAHO

INTERMOUNTAIN TECHNICAL
MKTG

Meridian, 208-888-6071

IOWA
SELTEC SALES
Gedar Rapids, 319-364-7660

KANSAS
ELECTRI-REP
Overland Park, 913-6493-2168

MARYLAND
DELTAIN
Columbia, 301-730-4700

MISSOURI
ELECTRI-REP
St. Louis, 314-893-4421

NEW MEXICO
LUSCOMBE ENGINEERING
Albuguerque, 505-888-0333

NEW YORK
bbd ELECTRONICS
Rachester, 716-425-4101

OREGON

ELECTRA TECHNICAL SALES,
INC.

Beaverton, 503-643-5074

UTAH
LUSCOMBE ENGINEERING
Salt Lake City, 801-565-9885

WASHINGTON

ELECTRA TECHNICAL SALES,
INC.

Kirkland, 206-821-7442
AUSTRALIA

GEORGE BROWN GROUP
Adelaide, 61-8-352-2222
Brisbane, 61-7-252-3876
Metbourne, 61-3-878-8111
Newcastle, 61-49-69-6399
Perth, 61-9-362-1044
Sydney, 61-2-638-1888

CANADA

TECH-REP ELECTRONICS
British Columbia, 604-432-1788
Montreal, 514-337-6046
Ottawa, 613-225-9186

Toronto, 416-890-2903

HONG KONG
LESTINA INTERNATIONAL, LTD
Tsimshatsui, 852-7351736

ISRAEL
RDT ELECTRDNICS ENG. LTD
Tel-Aviv, 23-483211¢

KOREA
ANAM VLS| DESIGN CENTER
Seout, 82-2-553-2106

SINGAPORE

DYNAMIC SYSTEMS PTE, LTD
Singapore, 65-742-1986
TAIWAN

PRINCETON TECH CORP.
Taipei, 886-2-717-1439
THAILAND

TRON ELECTRONICS CO LTD
Bangkok, 66-2589863

VLSI
DISTRIBUTORS

United States represented by
SCHWEBER ELECTRONICS
except where noted

ALABAMA
Huntsvilie, 205-895-0480

ARIZONA
Tempe, 602-431-0030

CALIFORNIA

Calabasas, 818-880-9686
trvine, 714-863-0200
Sacramento, 916-364-0222
San Diego, 619-495-0015
San Jose, 408-432-7171

COLORADO
Englewood, 303-799-0258

CONNECTICUT
Oxford, 203-264-4700

FLORIDA
Oriando/Tampa, 407-331-7555
Pompane Beach, 305-977-7511

GEORGIA
Norcross, 404-449-9170

ILLINOIS
Elk Grove Village, 708-330-2888

INDIANA
indianapolis, 317-843-1050

IOWA
Cedar Rapids, 319-373-1417

KANSAS
Overland Park, 913-492-2921

MARYLAND
Columbia, 301-596-7800

MASSACHUSETTS
Bedford, 6§17-275-5100

MICHIGAN
Livonia, 313-525-8100

MINNESOTA
Eden Prairie, 612-941-5280

MISSOURI
Earth City, 314-739-0526

NEW HAMPSHIRE
Manchester, 603-625-2250

NEW JERSEY
Mt. Laurel, 201-273-7900

NEW YORK
Rochester, 716-424-2222
Westbury, 516-334-7474

NORTH CAROLINA
Raleigh, 919-876-0000

QHIO
Beachwood, 216-464-2970
Dayton, 513-433-1800

OKLAHOMA
Tulsa, 918-622-8003

OREGON
ALMAC ELECTRONICS CORP.
Beaverton, 503-629-8090

PENNSYLVANIA
Horsham, 215-441-0600
Pittsburgh, 412-963-6804

TEXAS

Austin, 512-339-0088
Dallas. 214-247-6300
Houston, 713-784-3600

WASHINGTON

ALMAG ELECTRON!CS CORP.
Bellevue, 206-643-9992
Spokane, 509-924-9500

WISCONSIN
New Berlin, 414-784-9020

AUSTRIA
THOMAS NEUROTH
Wien, 222-825645

BELGIUM/LUXEMBURG
MIGROTRON
Mechelen, 215-212223

CANADA

SEMAD

Calgary, 403-252-5664
Markham, 416-475-8500
Montreal, 514-694-0860
Ottawa, 613-727-8325
Vancouver, 604-420-9889

DENMARK
DELCO
Allerod, 4-277733

ENGLAND

HAWKE COMPONENTS
Sunbury-on-Thames,
1-979779%
KUDOS-THAME LTD
Berks, 734-351010

QUARNDON ELECTRONICS
Derby, 332-32651

FINLAND
COMDAX
Helsinki, 80-670277

FRANCE

ASAP s.a.
Montigny-le-Bretonneux,
1-30438233

GERMANY
DATA MODUL GmbH
Muenchen, 89-560170

BIT-ELECTRONIC AG
Muenchen, 89-4180070

ITALY
INTER-REP S.P.A.
Torino, 11-2165901

JAPAN

ASAH| GLASS CO. LTD
Tokyo, 81-3-218-5854
TOKYO ELECTRON, LTD
Tokyo. 81-423-33-8414

NETHERLANDS
T™ME

Aa Heeswijk-Dinther,
4139-8895

SWEDEN
TRACO AB
Farsta, 8-930000

SOUTH AMERICA -
BRAZIL
INTERNATIONAL TRADE
DEVELOPMENT

Palo Alto, 415-856-6686

SPAIN AND PORTUGAL
SEMICONDUCTORES s.2
Barcelona. 3-21723 40

SWITZERLAND
DECTRO SWISS AG
Zuerich, 1-3868686

2Q90

The information contained in this document has been
carefully checked and is believed to be reliable. However,
VLSI Technalogy, Inc., (VLSI) makes no guarantee or
warranty conceening the accuracy of said information and
shall not be responsible for any loss or damage of whatever
nature resulting from the use of, or reliance upon, it. VLSI
does not guarantee that the use of any inlormation contained
herein will not infringe upon the patent, trademark, copyright,

mask work right or other rights of third parties, and no
patent or other license is implied hereby.

This document does not in any way extend VLSI's warranty
on any product beyond that set forth in its standard terms
and conditiens of sale. VLSt Technology, Inc., reserves the
right to make changes in the praducts or specifications, or
both, presented in this publication at any time and without

notice.

LIFE SUPPORT APPLICATIONS

VLSt's products are not intended for use as critical
components in life support appliances, devices, or systems
in which the failure of a VLSI product to perform could be
expected to resul in personal injury.

Please contact VLS| for the latest information concerning

this product.

© 1990 VLSI Technology, Inc. Printed in U.S.A,

8350-195108-001 15M
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