® VLSI TECHNOLOGY, INC.

VL82C104
PC/AT-COMPATIBLE DATA BUFFER

FEATURES

« Fully compatible with IBM PC/AT-type
designs

Completely performs data buffer
function in IBM PC/AT-compatible
systems

Replaces several bufters, latches and
other logic devices

Supports up to 12 MHz system clock

Device is available as “cores” for
user-specific designs

Designed in CMOS for low power
consumption

DESCRIPTION

The VL82C104 PC/AT-Compatible Data
Buffer provides a 16-bit CPU data bus
/O as well as 40 buffered drivers. The
buffered drivers consist of 16 bidirec-
tional system data bus drivers, each
capable of sinking 20 mA (50 'LS loads)
of current; eight bidirectional peripheral
bus drivers, each capable of sinking 8
mA (20 ‘LS loads) of current; and 16
memory data bus drivers, each capable
of sinking 8 mA (20 ‘LS loads} of
current. The VL82C104 also generates
the parity error signal for the system.

The device is manufactured with VLSI's
advanced high-performance CMOS
process and is available in a JEDEC-
standard 84-pin plastic leaded chip
carrier (PLCC) package. The
VL82C104 is part of the PC/AT-
compatible chip sets available from
VLS\. Please refer to the Selector
Guide in the front of this manual.
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ORDER INFORMATION

Part

Number Package

VLB2C104-QC Plastic Leaded Chip
Carrier (PLCC)

Note: Operating temperature range is
0°C to +70°C.

4-77




® VLSI TECHNOLOGY, INC.

VL82C104
PIN DIAGRAM
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SIGNAL DESCRIPTIONS

Signal Pin Signal Signal

Name Number Type Description

CNTLOFF 16 | CNTLOFF - This input is used as a-clock to latch the current data on the
low byte of the system data bus. Data is latched on the rising edge of
CNTLOFF and is independent of the status of DT/~R, XAQ, or -DENLO.

DT~R 21 | Data Transmit (high)/Receive (low) - This input is a signal from the
82C288. It establishes the direction of data flow to or from the system data
bus.

-DENLO 17 1 Data Enable Low - An active low input that enables a low byte data transfer
on the CPU data bus low byte transceiver.

XAO0 24 1 Peripheral Address Bus Bit 0 - This is the LSB of the peripheral address

bus. The signal is used throughout the system to indicate low or high byte
data transfers. } is used to enable the low byte memory data transceiver
and to select latched or immediate data out of the CPU low byte bus
transceiver. It is also used to enable low byte parity checking.

-MDBEN 22 I Memory Data Bus Enable - An active low input that is used to set the
direction of the memory data bus transceiver. -MDBEN = 0 indicates a
memory write cycle while \MDBEN = 1 is a memory read cycle.

XDATADIR 30 | Transceiver Data Direction - This input is used to selact the direction of the
peripheral data bus transceiver. XDATADIR = 0 indicates a DMA write to
the system data bus while XDATADIR = 1 is used for a DMA read from the
system data bus.

AEN 31 | Address Enable - An active high input that is used to disable the DMA data
bus transceiver while the DMA controller is using the peripheral data bus
for address information.

DIR245 19 1 Direction 245 - An input control signal used to set the direction of the high/
low system data bus transceiver. This is used for high fo low, or low to
high data byte moves.

GATE245 20 ! Gate 245 - An active low input that enables the highflow system data
transceiver.

-DENHI 18 1 Data Enable High - An active low input that enables a high byte data

transfer on the CPU data bus high byte transceiver.

-XBHE 25 I Transfer Bus High Enable - An active low that indicates a transfer of data
on the upper byte of the memory data bus. It is used to enable the high
byte memory data tranceiver and to enable high byte parity checking.

-XMEMR 15 ! Memory Read Enable - An active low input signal that indicates when a
memory read cycle is occurring. It is used to disable the MDPOUTX
signals during a memory write and to latch in the detected parity error
signal during a memory read.

MDPOUTO 26 | Memory Data Parity Out 0 - An active high input that is the output of the
stored memory parity data. |t is checked for parity errors with the low byte
of data read from memory.

MDPOUT1 27 | Memory Data Parity Out 1 - An active high input that is the output of the
stored memory parity data. It is checked for parity errors with the high byte
of data read from memory.

MDPINO 28 O Memory Data Parity In O - An active high output that is the parity input to
the system board memory. It is generated from the current low byte data
on the memory data bus.
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VL82C104

SIGNAL DESCRIPTIONS (cont.)

Signal Pin Signal Signal
Name Number Type Description
MDPIN1 29 [¢) Memory Data Parity In 1 - An active high output that is the parity input to
the system board memory. It is generated from the current high byte data
on the memory data bus.
PAREN 32 1 Parity Enable - This active high input is used to enable the parity data latch.
It is used to prevent false parity errors when ROM memery access occur.
-PARERROR 23 (o] Parity Error - An active low output that is used tc indicate that a memory
parity error has occurred. This signal is latched by -XMEMR and is valid
until the next memory access.
MDO-MD15 55-62, 64-71 vo DRAM Memory Data bus bits 0-15 - These are /O signals.
XD0-XD7 73-80 [{e] Peripheral Data Bus Bits 0-7 - {/O's used to control the coprocessor, key-
board, ROM memory and the DMA controllers.
Do-D15 82,842, 4, ro CPU Data Bus Bits 0-15 - This is a bidirectional bus controlled by the
7,9,11,13 DT/-R input.
83,1,3,5,8
10,12,t14
SD0-SD15 42-39, 37-34 [{e} System Data Bus Bits 0-15 - These are |/0 signals.
44-47, 49-52
vDD 43, 54, 81 System Power: 5V
VSS 8, 33, 38,48 System Ground
53,63,72

FUNCTIONAL DESCRIPTION
The VL82C104 is part of a five chip set
which together perform all of the on-
board logic required to construct an IBM
PC/AT-compatible system. The PC/AT-
Compatible Data Buffer replaces
several bus transceivers and a CPU
lower byte data latch located within the
PC/AT-type system.

The primary function of the Data Buffer
is to multiplex the 80286 microproces-
sor data lines D0-D15 to the system
data bus SD0-SD15, the peripheral data
* bus XD-XD17 and the memory data bus
MDO0-MD15. This is accomplished
through six sets of 8-bit wide data
multiplexors. The lower data byte of the
CPU data bus transceiver has a byte
wide register which is clocked by the
rising edge of CNTLOFF. The data is
latched in the direction from the System
Data Bus to the CPU Data bus only.
XAQ is used to control data flow to the

CPU Data Bus. When XAQ =0, real
time data is passed to the CPU data
bus. When XAQ = 1, latched data is
passed to the CPU Data Bus. The six
groups of transceivers can be seen in
the block diagram of the device. The
data parity encoder/decoder logic is
also located within this device. All data
present upon the memory data bus
passes through the parity logic. The
outputs of the parity encoder/decoders,
MDPINO and MDPIN1, are enabled via
PAREN to prevent decoding a ROM
access and are gated with ~XMEMR.
The —PARERROR signal is fed back to
the Memoty Controller chip where it is
gated with other logic to produce the
NMiI signal for the 80286.

The logic controlling the bus transceiv-
ers has been optimized for speed and
as such there are no provisions to
prevent internal bus collisions. In a

standard PC/AT type application using
the full VL82CPCAT chip set this is not
a problem as the control signals which
enable the transceivers are decoded in
such a fashion as to prevent this from
happening. In the case where only the
VL82C104 is used care must be taken
as to ensure that the control signals will
not cause an internal bus collision.
From the block diagram it can be seen
that every bus transceiver has an A and
B I/0 port. The DIR input to the
transceiver controls the direction of data
flow through the transcsiver. A high (1)
input into the DIR pin causes data to
flow from Ato B. Alow (0) causes data
to flow from B to A. All transceiver
enables are low true causing the output
of the particular transceiver to be active.
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VL82C104
AC CHARACTERISTICS: TA =0°Cto +70°C, VDD = 5V 5%, VSS=0 V
DATA BUS VO MODE TIMING
Symbol Parameter Min Max Unit Condition
t SD Bus In to MD Bus Out 40 ns CL = 100 pF
2 SD Bus In to D Bus Out 40 ns CL = 50 pF
13 SD Bus In to XD Bus Out 40 ns CL =100 pF
t4 SD Bus In to MDPINO and MDPIN1 Out 55 ns CL = 50 pF
t5 D Bus in to MD Bus Out 30 ns CL = 100 pF
6 D Bus Into SD Bus Out 35 ns CL = 200 pF
t7 D Bus In to XD Bus Out 30 ns CL = 100 pF
t8 D Bus In tc MDPINO and MDPIN1 Out 55 ns CL =50 pF
t9 MD Bus In to D Bus Out 19 ns CL = 50 pF
t10 MD Bus In to SD Bus Out 35 ns CL = 200 pF
t11 MD Bus In to XD Bus Out 30 ns CL = 100 pF
112 XD Bus In to D Bus Cut 50 ns CL = 50 pF
113 XD Bus In to SD Bus Out 50 ns ClL = 200 pF
t14 XD Bus in to MD Bus Out 50 ns CL = 100 pF
t15 XD Bus in to MDPINO, MDPIN?Y Out 45 ns CL = 50 pF, Note

Note: This function is not available in a standard PC/AT system. I is specified here because the system can be configured to
accommodate this function, although it is not tested for.

DATA BUS 1/O MODE TIMING WAVEFORMS
System Data Bus Timing Waveform

SD BUS 3<

< t
MD BUS

= 2
D BUS

< t3
XD BUS

< t4
MDPINO
MDPINt
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DATA BUS /0 MODE TIMING WAVEFORMS (Cont.)
CPU Data Bus Input Timing Waveform
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> 15
MD BUS

¢ 16
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Memory Data Bus Input Timing Waveform
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& 19

DBUS

< 110
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VL82C104

DATA BUS I/O MODE TIMING WAVEFORMS (Cont.)
Peripheral Data Bus Input Timing Waveform

XD BUS D(
- 112
D BUS
¢ 113
SD BUS
@ 114
MD BUS
" tis5
MDPINO, NOTE
MDPIN1 .

Note: This function is not available in a standard PC/AT system. It is specified here because the system can be configured to

accommodate this function, although it is not tested for.

LOW BYTE TO HIGH BYTE CONVERSION MODE TIMING

Symbol Parameter Min Max Unit Condition
116 SD Low to SD High Data Out 55 ns CL = 200 pF
17 SD Low to D Bus High Data Out 45 ns CL =50 pF
118 SD Low to MD Bus High Data Out 45 ns CL = 100 pF

LOW BYTE TO HIGH BYTE CONVERSION TIMING WAVEFORM

SD BUS \
LOW ,<

w3 116
SD BUS
HIGH

l— t17
D BUS

—— 118
MD BUS
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XA0 BUS MODE TIMING
Symbol Parameter Min Max Unit Condition
119 XAO0 to D Bus Data Out 30 ns CL =50 pF
120 XAO to MD Bus Low Byte Out to High Z 35 ns
t21 XAO0 to MD Bus Low Byte Out from High Z 35 ns
XA0 BUS TIMING WAVEFORM
XAQ ;L

< 119
D BUS LOW BYTE

» 120
MD BUS
LOW BYTE 4 HIGH Z
XAQ \

N

< 121 DI
MD BUS S 7

HIGH
LOW BYTE “ AN
MEMORY READ MODE TIMING
Symbol Parameter Min Max Unit Condition
t22 -XMEMR High to -PARERROR Out 25 ns CL=50pF
tSu23 Setup PAREN to —-XMEMR High 15 ns
MEMORY READ MODE TIMING WAVEFORM
4
-XMEMR A
’ < t22
—-PARERROR
PAREN
1SU23 .'

—-XMEMR AL
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VL82C104

AC TESTING - INPUT, OUTPUT WAVEFORM

INPUT —— ouTPUT

v v
35V

02V

———AC TEST POINTS———»

AC TESTING - LOAD CIRCUIT

DEVICE UNDER TEST

*Includes scope and jig capacitance. e

AC TESTING - LOAD VALUES

Test Pin CL (pF)
34-37, 39-42, 44-47, 49-52 200
55-62, 64-71, 73-80 100
1-5, 7-14, 23, 28-29 50
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VL82C104

ABSOLUTE MAXIMUM RATINGS

Ambient Operating

Temperature 0°C to +70°C
Storage Temperature —65°C to +150°C
Supply Voltage to

Ground Potential -05Vio+7.0V
Applied Input

Voltage -05Vto+7.0V
Power Dissipation 500 mW

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

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

DC CHARACTERISTICS: TA =0°Cto +70°C, VDD =5.0 V5%, V§S =0V

Symbol Parameter Min Max Unit Condition

VOH Output High Voltage 24 \ IOH =-3.3 mA

voL1 Output Low Voltage 0.45 \ IOL =8 mA, Notes 1 & 3
voL2 Output Low Voltage 0.45 v IOL =20 mA, Notes 2 & 3
VIH Input High Voltage 2.0 VDD + 0.5 Vv

VIL Input Low Voltage -0.5 0.8 v

VIHC Input High Voitage 3.8 VDD + 0.5 \ CNTLOFF

VILC Input Low Voltage -0.5 0.6 v CNTLOFF

co Output Capacitance 8 pF

Cl Input Capacitance 8 pF

ClO Input/Output Capacitance 16 pF

ILOL Three-state Leakage Current -100 100 HA

ILI Input Leakage Current -10 10 nA

IcC Power Supply Current 100 mA

Notes: 1. Pins 55-62, 64-71, and 73-80.

2. Pins 34-37, 39-42, 44-47, and 49-52.
3. Output low current on all other outputs not mentioned in Note 1 or 2 have IOL (max) = 2 mA.
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T290-20
PACKAGE OUTLINES

PACKAGE OUTLINES:
28-PIN PLASTIC DUAL IN-LINE

R N 0 L 0 el

D

(YA TAVATRVAVEVEVE LR LY LY L)

1,300 {32.020)
185 (4.191) Rer
35 (3.429)
1.470 (37.330)
MAX

100(2.540) 023 (0.584)
T ~015 (0:381)

NOTES: UNLESS OTHERWISE SPECIFIED.

560114.224)
520{13.208)

1620 (15.748)
015(0.389) MAX *I

MIN
i - “ _ii{- gf:'rr‘lge l;m.: \ 015 (0.381)
20050800 || 90° 008 (0.203)
__l‘ L.oso (1.524)J 140 (3.659) L ‘l . '
B ) 120 (3.048) .65Q (16.510)
-~ P

1. LEAD FINISH: MATTE TIN PLATE OR LEAD/TIN SOLDER.

2. LEAD MATERIAL: ALLOY 42 OR COPPER.
3, PACKAGE LENGTH DOES NOT INCLUDE END FLASH

BURR WHICH IS .010 {0.254) MAX. AT EACH END.

4. TOLERANCE TO BE *.003 (0.127) UNLESS OTHERWISE NOTED.

§, ALL METRIC DIMENSIONS ARE IN PARENTHESES.
8. PIN 1 INDEX MARK MAY VARY IN SIZE AND SHAPE.

28-PIN PLASTIC LEADED CHIP CARRIER

] je—.085{1.143)
Iminfelinlinle] ‘
'3
0 N
1 h
[ 1
460 {11.684;
i o|oh “Cac?
s 1]
jn i
3 1]
O UOroroooT |
495 (12.579)
MAX -
4° ALL SIDES 028(0.711)
/" r\ —jf— 049 (1.249)
015 s 09 i
020 ('503) —-‘ L»- 03200812 -18504659)
MIN .050 (1.270) MAX
Typ il 021 (.539)
013 {.330)
NOTES: UNLESS OTHERWISE SPECIFIED.
1. TOLERANCE TO BE + 005 (0.127).
2. LEADFRAME MATERIAL: COPPER.
3 LEAD FINSH: MATTE TR PLATE OR Sn Pb SOLDER OF°.
1, SPACWG TO BE MAINTAWED BETWEEN FORMED LEAD AND MOLDED PLASTIC ALONG

FULL LENGTH OF LEAD.

5, MOLDED PLASTIC DIENSION DOES NOT INCLUDE SIDE FLASH BURR, WHICH IS 010

(0.254) MAX ON FOUR SIOES.
ALL METRIC DIMENSIONS ARE IN PARENTHESES.
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PACKAGE OUTLINES

PACKAGE OUTLINES (cont.):
40- PIN PLASTIC DUAL IN-LINE

T-90-20

NOTES: UNLESS OT|

HERWISE SPECIFIED,
2 TOLERANCE TO BE + .005 (0.427).
2. LEADFRAME MATERIAL:
560 (14.224) 3. LEAD FINISH: MATTE TN PLATE OR SOLDER DI
520(13.208) 4 SPACWNG TO BE MAINTAINED BETWEEN FORMED LEAD AND MOLDED PLASTIC ALONG
FULL LENGTH OF LEAD.
5. MOLDED PLASTIC DWENSION DOES NOT INCLUDE SIDE FLASH BURR, WHICH IS .010
U T T O O T Lo ﬁf‘oi“)mxo“msmisnswp
L——————1.9oo (48.280) nas———l
165 (4.191)
135(3.429)
1620 (15.748)
2,080 (§2.832) MAX: 0150381 MAX
=) MIN
T gf:ﬂg“ l ;105- " ! 015 (0.381)
200 (5. ‘ i 0650 20° 1008 (0.203)
MAX BLuAticia) s -
J osg 965“),,} L,lz_o (3.048) L_.m ('9'5“”.]
100 (2.540) 023(0.588) 1090 (2.286) TP
e 015(0.381) MAX
028(0.711)
-] — 049 (1.244)
075(1905) rT- ALL SIDES \
MAX —
™ 3
020 (0.762 032(0 +185(4.699)
s 1050 (1.270) JL 032(0812) MAX
e 025 (0.635)
015(0.381)
44-PIN PLASTIC LEADED CHIP CARRIER
— 045 (1.143)
mialoioiniafslale el ‘
i 1] I
g 0
0 i
0 [1
a [} 660 (16.764)
g © 400 max
g i]
h PIN1INDEX |
g MAY.VARY N | [
SIZE AND
g Location | O
[ [l
HILOOULITOOOU LT O
695 (17,653] .
D I\SAX )
e 028 (0.711) oa0 1244
TS 1.908) r?- ALL SIDES
MAX N
I
£20 J).nz) A“:mz 0812 18503699
MAX 1050 (1.270) MAX
e 1025 (0.835)
015 (0.381)

NOTES: UNLESS OTHERWISE SPECIFIED.

. TOLERANCE TO BE 3 .005 (0.127).

. LEADFRAME MATERIAL: COPPER.

LEAD FINISH: MATTE TN PLATE OR SOLDER DiP.,

SPACING TO BE MAINTARED BETWEEN FORMED LEAD AND MOLOED PLASTIC ALONG
FULL LENGTH OF LEAD.

. MOLDED PLASTIC DIMENSION DOES NOT INCLUDE SIDE FLASH BURR, WHICH IS .010
(0.254) MAX ON FOUR SIDES.

1
2
3,
4.
5.
6. ALL METRIC DIMENSIONS ARE IN PARENTHESES.
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w VLSI TECHNOLOGY, INC.

PACKAGE OUTLINES

PACKAGE OUTLINES (cont.):
68-PIN PLASTIC LEADED CHIP CARRIER

048 {1.219)
<042 (1.066)

falmialalalalininixlclalaliminliatiwlis]

T

PIN 1 INDEX
MAY VARY IN
SIZE AND
LOCATION

1960 (24.384)
i

=
g g gy g e g = g g - )

i
i
[y
i
i
q
[y
i
i
]
[i
s
g
i
i
(o geepmmgunpus yae g e ) e g e g g e e ) SOOI ET
‘ .895 (25,27
. 995 (25,279),

4° ALL SIDES .032(.813)

<1 026(660) | [ 049 (;.244,

,075 (1.905)

s N\
_ u
i J

.020(.508) —»] L—.oaz(.nz) 185 (4.699)

MAX 050 (1.270) o21sa9y || as
013 (:330)

T-90-20
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w VLSI TECHNOLOGY, INC.
PACKAGE OUTLINES

PACKAGE OUTLINES (cont.): 7-90-20
84-PIN PLASTIC LEADED CHIP CARRIER

| 1,000 (25.40) REF |
048 (1.219)
042 (1.067)
nﬁﬁﬂnnnhﬂnhhﬁhﬂhnﬂﬂhh
i 1 I -
i 1
q ]
i Y
q , h
E PIN 1 INDEX ;
MAY VARY IN,
s SIZE AND p
l[: LOCATION Y
1.158(29.41)
E Ol0B {Fso(eazy)
0
f
f
1
1
g
g
1
0
l—ll—ll—ll—ll—l\-‘u‘—ll—l‘-"—l\—lu'—ll—ll—‘u‘—ll—l!—l‘—l
1195 (30.35) 010 (0.254)
1.185(30.10) DETAIL A HBP2H)
. —_—] |—
4°ALL SIDES 032(0.813)
N [y 1026 (0.660)
] e 049 (1.244) 008.(0.203) A
l l / (0.203) RAD

Lo
7 075 (1.905) MAX. 005 (0.127)
AFTER

+
1 l 1032 (0.812) —» || [|-— 020 (0.50%) MIN N LEAD FINISH
130 (3.30) y ) N 2200 (5.09)
0 (2.29) 050(1.27) 021(0.533) A65(4.19) \
TP 013 (0.330)
1.130 {28.70) SEE DETAILA .035 (0.889) RAD
1.000 (27.69)

044 (1.117)

NOTES: UNLESS OTHERWISE SPECIFIED.

1. TOLERANCE TO BE +/- .005 (0.127).

2, LEADFRAME MATERIAL: COPPER.

3. LEAD FINISH: MATTE TIN PLATE OR SOLDER DIP.

4.SPACING TO BE MAINTAINED BETWEEN FORMED LEAD AND MOLDED PLASTIC ALONG FULL LENGTH OF LEAD.
5. MOLDED PLASTIC DIMENSION DOES NOT INCLUDE SIDE FLASH BURR, WHICH IS .010 {0.254) MAX ON FOUR SIDES.
6. CONTROLLING DIMENSIONS ARE METRIC, ALL METRIC DIMENSIONS ARE IN PARENTHESES.
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PACKAGE OUTLINES

PACKAGE OUTLINES (cont.):

100-PIN PLASTIC FLATPACK
| .715 (18.15)
685 (17.40)
.555 (14.10)
PIN 100 547 (13.90)

T-90-20

.023 (.58) TYP

.033 (.83) TYP

/— DETAIL —A—

-,

f—- SEATING PLANE

.

\\\ -
______

el 00 (07|

QUTmRHuTTaunuegnLiGaonne

.791 (20.10)
783 (19.90)

951 (24.15)
921 (23.40)

3

5
| 124 (3.15)
110 (2.80)

.084 (2125
.86% 21.65) ]

1.

101 (2.57) | < .004
A 41 I A N A
T _T“_T'
014 (,36) 0210
.002 (.05) 037 §
026 (.85) 026
Tye 016 (.40)
008 (.20)
[e[oos (.15) TYP®]
DETAIL —A-
NOTES:

CONTROLLING DIMENSION IS MM.

.1131(2.87) f l \ .008 203)

10)

5
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