MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

18-Bit Switchable Active
SCSI Bus Terminator (110Q)

Tre MCCS142235™ is a precision 18—bit switchable active SCSI bus
terminator. It is used in conjunction with a 2.85V regulator (MC34268).
Also provided is a Local-Vc ¢ (LVCe) low voltage sense circuit to latch the
enable state when a peripheral is shut down or loses power. When the
device is enabled according to the truth table below, the MCCS142235
provides 110Q precision resistor pull-ups to a 2.85V reference for
termination of 18-bits in a SCSI standard bus system interface. When the
switch is disabled, the device is in a High Impedance State on all 18 bits.

The low voltage sense circuit gives the device the ability to latch the
current output state when power is removed from the LV ¢ pin. As long as
TERMPWR remains, there is no interruption to the SCSI bus when
powaring down a SCSI peripheral, because the proper termination
condition remains.

Ir 8-bit SCSI applications (“A” cable), only one ‘2235 is needed at
eact: end of the SCSI cable in order to terminate the 18 active signal lines.
In 16—bit WIDE SCS! applications (“P" cable), one '2235 and one ‘2234
(or two ‘2235s) would be needed at each end of the SCSI cable in order to
terminate the 27 active signal lines.

For information on “Power Dissipation for Active SCSI Terminators,”
refer to Motorola Application Note AN1408/D. available through the
Motcrola Design—NET Fax System, or through the Motorola Literature
Distribution Center.

¢ Complies With SCSI and SCSI-2 Standards

s 18& Switchable 110Q Terminating Resistors

e Overating Temperature Range: 0°C to 70°C

e Operating Voltage Range: 2.75 to 2.95V

e Reasistor Tolerance +5.0% (Over Temperature and Supply Voltage
Ranges)

e Lccal-Veog (LVee) Low Voltage Sense Circuit
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Figure 1. 24-Lead Pinout (Top View)
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Figure 2. 32-Lead Pinout (Top View)
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Figure 3. MCCS142235 Block Diagram
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*For More Application Information Refer to the MC34268 Datasheet.
Figure 4. Typical SCSI Bus Configuration Using the MCCS142235
MAXIMUM RATINGS*
Symbol Parameter Value Units
VREG DC Regulated Power Voltage (Referenced to GND) —0.5t03.0 \
Vin DC Input Voltage (Referenced to GND) for Test/V i pins -0.5to VREG + 0.5 v
Vin DC Input Voltage (Referenced to GND) for LV c/Enable pins -051t0+6.0 \
Vout DC Output Voltage (Referenced to GND) —-0.5t0 VREG +0.5 v
lin DC Input Current, per pin +20 mA
lout DC Output Current, per pin +35 mA
Icc DC Supply Current, VREG and GND pins +500 mA
Tstg Storage Temperature —65to+ 150 °C
TL Lead Temperature, tmm from case for 10 seconds 260 *C

* Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the
Recommended Operating Conditions.
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RECOMMENDED OPERATING CONDITIONS

MCCS142235

Symbol Parameter Min Max Units
VREG DC Regulated Power Voltage (Referenced to GND) 2.75 2.95 \Y
Vin: Vout DC Input Voltage (Test/Vyef Inputs) 0 VREG v
Vin DC Input Voltage (Enable, LV Inputs) 0 55 V
TA Operating Temperature 0 70 'C
tr, tf Input Rise and Fall Time (All inputs but LVC() 0 500 ns
i, tf Input Rise and Fall Time (LVCC) 0 no limit ns
DC CHARACTERISTICS
VREG 25°C 0°Cto +70°C
Symbol Parameters V) Min Max Min Max Unit Condition
YIH Min High—Level input Voltage 2.85 2.0 2.0 \ Per Truth Table
VIL Max Low-Level Input Voltage 285 0.8 0.8 \ Per Truth Table
lin Max Input Leakage Current 285 +0.10 +1.0 nA Vin = GND
(Enable Input)
Max Input Leakage Current 2.85 +0.10 1.0 HA Vin=GND
(Test Input)
Max Input Leakage Current 2.85 +0.10 1.0 HA Vin = GND
(LVce Input) Vref = GND
2.85 +100 +200 HA Vin=5.5V
Vief = GND
Max Input Leakage Current 2.85 +0.10 +1.0 uA Vin = VREG
(Vref Input) Ve = VREG
‘02 Max Output Leakage Current 2.85 +0.50 +5.0 A Per Truth Table
Vout = GND or VREG
Max Quiescent Supply Current 2.85 1.0 10 HA Vief/LVee = VREG
CcC Enable/Test = GND
Max Quiescent Supply Current 2.85 100 200 uA Enable/Vgf/Test = GND
(Comparator Active) Ve =5.0v
Max Quiescent Supply Current 2.85 800 1000 pA Test/Vief = GND
(Comparator Active/ Enable/LVc G = 5.0V
Termination Active) lout = OHA
TERMINATION RESISTOR CHARACTERISTICS
VREG (V) 35°C 0°C to + 70°C
Symbol Parameters Min Max Min Max Min Max Unit Condition
R1-0 Output Termination impedance 2.75 2.95 108.9 111.1 104.5 115.5 Q Per Truth Table
(Note 1.) {Note 1.) | (Note 1.)

1. See Figure 5, Termination resistance versus regulated supply voltage and temperature. 1102 Resistor Target Is at 35°C. Temperature
ccefficient of resistance T¢ = 0.135Q/°C typical.
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MCCS142235
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Figure 5. Termination Resistance R110 (Q2) versus Regulated Supply Voltage VREG (V) and Temperature (°C)
(Model Adj R—Sq = 0.9995)

DC CHARACTERISTICS

VREG
Symbol Parameter V) Typical @ +25°C Unit Condition
V- Latch Voltage (LVcc Input) 2.85 3.70 \ Per Truth Table
Cout Output Capacitance High Impedance 2.85 8.0 pF Per Truth Table, Output = OV

45Q Terminated
VREG 650Q X
_O— " \W—C0 Output
i High impedance
T
Figure 6. Output impedance Model
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MCCS142235

AC CHARACTERISTICS (VREG = 2.85, C|_ = 50 pF. t; = t{ = 6 ns)

Symbol Parameters

0°C to + 70°C

Unit Condition

Max Propagation Delay, 100
High Impedance to Termination,
Enable to Outputs

t(Enable)

us Per Truth Table

Max Propagation Delay, 1.0
Termination to High Impedance,
Enable to Outputs

YCisable)

us Per Truth Table

TIMING REQUIREMENTS (VREG = 2.85, C{ =50 pF, ty = tf= 6 ns)

Symbol Parameters 25°C 0°Cto +70°C Unit Condition
tsetup Min Setup Time, LV to Enable 200 500 ns (See Figure 7)
tholg Min Hold Time. LV to Enable 50 100 ns (See Figure 7)
Z \S—"-—"—“—"'——"——VCCV
Weo 3.7V ‘ 3.7V
47 _— — — 0.0V
tsetup 3 - < thold Vem v
, enabled cC
Enable 50% 50% /
disabled Y 0OV

* If LV Enable is grounded then the LV feature is disabled.

Figure 7. Timing Requirements

MCCS142235 Applications Information

Proper Use of the LVcc Feature

The Motorola Active SCSI Terminator chip incorporates
features not available in competitor designs. A primary
feature, known as “Local V¢ sensing”, facilitates future
migration to reliable software control of the termination state
(either terminated or high impedance). When the Enable pin is
driven by internal logic within the SCSI peripheral, it is
essantial that the peripheral be powered up. Otherwise the
enable signal to the termination chip may be invalid causing
sys‘em bus failure due to improper termination. Imagine a
SCSI system with a disk drive at one end of the bus which is
providing termination to the bus via the MCCS142235 device.
A “smart” drive will be providing an enable signal to the
termination chip through internal logic circuitry to ensure
termination is present. In the event this same disk drive is

powered down by a user while the bus is active, whatbecomes
of the termination located within that drive? Does it remain
terminated? Does it change state causing the system to
crash? Or does it go into an undetermined state?

The termination power supply is always present on an
operating SCSI bus through the dedicated TERMPWR line.
But the “Local Vo™ power supply within each peripheral may
be powered down at any time while the SCSI bus is in
operation. It is this local supply which powers the peripheral's
logic chips and provides the enable signal to the SCSI
terminator chip. Therefore, it is essential to maintain the
proper enable signal to the switchable terminator even during
peripheral power down.

SCSI TERMINATORS
BR-486

MOTOROLA



MCCS142235

To avoid rendering the system inoperable while powering
down a terminating peripheral, Motorola has an exclusive
“Local Vg sensing” circuit on the MCCS142235 which
latches the enable state of the termination permanently during
peripheral power loss. A comparator within the MCCS5142235
can be connected to the local power supply via the LV input.
The LV levelis monitored againstaninternal reference, and
the current enable state is latched should LV drop below a
predetermined value (=3.70V). This comparator threshold is
set sufficiently high to ensure that a valid logic state still exists
on the TTL-level Enable pin prior to latching. Upon return of
the local power supply, the enable path automatically
becomes transparent, and the termination state returns to
system control!

The Local V¢ sensing feature has been designed to draw
as little DC current as possible. Flexibility has been designed
into the MCCS142235 to allow the Local V¢ sensing feature
to be disabled when notrequired. In this disabled state, the DC
bias current is completely removed and the enable latch
remains transparent at all times.

Figure 8 shows the recommended connection scheme to
utilize the LVgg latch feature. Figure 9 shows the
recommended connection scheme for applications in which
the LV feature is not required —the LV and Vet pins are
shorted to VREG and the enable path remains permanently
transparent.

_,:—E Vref VREG E—> Connect to 2.85V Regulated Supply.
Enable Signal Driven by Logic Chip = 2 | Enable LV 23 c :
<——l cc l——> onnect to Vo Supplying Board-Level
Output. Logic. DO NOT Connect to TERMPWR.
[3]o o1 [22]
WhenLVe g 2=3.7V, the Termination State WillBe De-
E 02 o7 E termined by the Enable Signal (Per Truth Table). When
LV £=3.7V, the Enable Signal Will Be Latched. Ter-
[5___ 03 016 E mination Will Remain in the Proper State as Long as
VREG (ie TERMPWR,) Is Present.
[6] 04 015 [19]
[7]os 014 [ 18]
[8] os 013[17]
[o] o7 012 16]
[10] 08 on E
[11] os oto [ 14]
_E_E GND Test Ej
Figure 8. Recommended Connection Scheme to Utilize LV Feature
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MCCS142235
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Figure 9. Recommended Connection Scheme to Disable LVcc Feature

Enable Input Application Result

A. No Connection to Enable Enable input will be pulied “LOW” internally. Termination will be disabled causing
all outputs to be high impedance.

B. Single Pole Switch to Supply Enable input will be pulled “LOW” internally when the switch is open. Enable input
will be held “HIGH" when the switch is closed. The supply source in this case could
be TERMPWR, VREG or V.-

C. Double Pole Switch Between This is a more expensive way to accomplish application B. above. It is more eco~
Supply and GND nomical to allow the internal pulidown to provide the “LOW” input level. The Supply
Source in this case could be TERMPWR, VREG or VgC.
D. Hardwired “Low” The MCCS 142235 will be permanently disabled causing all outputs to be high
impedance.
E. Hardwired “High” The MCCS142235 will be permanently enabled providing 110Q nominal

impedance to each bus line.

F. External Logic Driven With LV input connected to the local power supply and Vgf connected tc GND,
the Local-V ¢ sensing and Enabie latching feature will be active. If this feature is
not desired, tie LV and Vet to VREG (per Figure 9), and the Enable state will
follow the Truth Table.
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