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General Description

The NCR 53C400 SCSI host adapter chip is a 68-pin
CMOS integrated circuit designed to interface the
Small Computer Systems Interface (SCSI) bus to an IBM
PC, XT, AT or PS/2 model 25, 30 or 30-286 1/0O channel
bus or compatible. This high performance host
adapter circuit rerains software compatibility with the
NCR 5380/C80 SCSI chip while providing improved
asynchronous SCSI bus performance and data buffering
to match speeds between the SCSF bus and the host bus.
The 53C400 also provides special high-current output
drivers capable of sinking 48 mA at 0.5V, thereby
allowing for direct connection to the SCSI bus. This
chip can significantly reduce the part count of a SCSI
host adapter.

The 53C400 provides an eight-bit interface to the
family of IBM PCs and compatibles. It communicates
with the host microprocessor as a memery-mapped
device. Base memory address is switch selectable
berween eight choices. The interrupt level of the chip
can be programmed for inrerrupt sharing as required
by the PS/2 systems.

Data transfer is accomplished via Programmed Input/
Output (PIO) operation and DMA is thus not required.
Speed matching is accomplished by the 53C400 with
the use of two 128-byte independent data buffers that
can burst data up to the 1/0 channel’s limit. o
facilitate the implementation of an external BIOS ROM,
a 64-byte scratchpad RAM is included on the chip.

The 53C400 is available in a 68-pin Plastic Leaded Chip
Carrier (PLCC) package.
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NCR 53C400
SCSI Host Adapter

SCSI Interface Features

= ANSI X3131-1986 compatible

» On-chip 48 mA drivers

» Up to 2.0 MB/S asynchronous SCSI

= Initiator or target roles

= Parity generation, optional checking
a Direct control of SCSI bus signals

» Basic Winchester disk BIOS available

PC (1/0 Channel) Interface Features

s Memory-mapped PC interface

s [nterrupt/non-interrupt operation

= Switch selecrable base memory address
» Programmable interrupt level

» 8-bit data interface

» Two internal 128-byte rotating buffers
» Internal 64-byte scratchpad RAM

= 12 MB/S burst transfer rate (6 MHz PC/AT
at zero-wait state)
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Pin Configuration
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Functional Block Diagram
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NCR 53C400

Pin Description
SCSI Interface*

Pin Number Type Signal Description

60 B SATN/ SCSI attention

59 B SBSY/ SCST busy

57 B SACK/ SCST acknowledge

56 B SRST/ SCSI reset

55 B SMSG/ SCSI message (phase line)

54 B SSEL/ SCSI select

53 B SC/D/ SCSI control/data (phase line)

51 B SREQ/ SCSI request

50 B S1/0/ SCSI input/output (phase line)

3 B SDBO/ SCSI darta bit 0

2 B SDBO/ SCSI data bit ]

68 B SDBO/ SCSI data bir 2

67 B SDBO/ SCSI data bit 3

66 B SDBO/ SCSI data bit 4

65 B SDBO/ SCSI data bit 5

63 B SDBO/ SCSI data bit 6

62 B SDBO/ SCSI data bit 7 - has highest priority during arbitration phase
61 B SDBO/ SCSI data parity - odd parity is used

* All SCS1 bus signals are active-low.
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PC (1/0 Channel) Interface

NCR 53C400

Pin Number Type Signal Description

26-45 I AD-A19 Active-high address bus which addresses the 53C400% address
space. Can be connected directly to the 1/0 channel.

20-22 D2-DO Active-high data bits 2 through O with internal pull-ups.

14-17,19 D7-D3 Active-high data bits 7 through 3.

25 I AEN Active-high input signal which de-gates the 53C400 from the
[/O channel. When active, the system DMA controller has
control of the I/0 channel to perform memory refresh.

48 I 0w/ Active-low write strobe. The only case where the 53C400
decodes this signal is for a rearm of its interrupt (IRQ) in
interrupt sharing systems. Refer to Interrupt Sharing.

46 I SMEMR/ Active-low memory read strobe. Address must be valid.

47 I SMEMW/ Active-fow memory write strobe. Address must be valid.

24 I RESET Active-high chip reset. This pin has a Schmitt-trigger input.
Can be connected directly to the 170 channel.

4 B IRQ Active-high interrupt request signal. During normal interrupt
mode, this pin has an active pull-up output. In the shared
mnterrupt mode, this pin has an open-drain oupurt and a
Schmitt-trigger input.

5 ¢ 0WwS/ Active-low zero wait-state signal. When active, the micro-
processor will not insert extra wait stares. Connecting this pin
in buses operating above 10 MHz is not recommended.

23 I CLK Variable system clock (4.77 MHz 10 12 MHz).

49 [ 0sC System oscillator signal of 14.318 MHz.

Miscellaneous
Pin Number Type Signal Description
10-12 I ASELO- Active-high base address (segment) select pins. Refer to
ASEL2 Functional Description.

8 O SW_SEL/ Active-low external switch register chip select.

9 0O ROM_SEL/ Active-low external ROM chip select.

6 ) RAM SEL/ Active-low external RAM chip select.

7 O DRV SEL/ Active-low external 741.5245 chip select. The 741.§245
transceiver is used to buffer the 170 Channel data bus.

13 - Vi, +5 V power supply

1,18,52, 58, 64 - \Y Ground pins. All ground pins except pin 18 are located for

connection to the SCSI bus.
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Functional Description

The NCR 53C400 is a host adapter chip that along with
an external ROM and an optional static RAM can be a
complete solution for interfacing the family of IBM PC
buses to SCSL

The main functional blocks of the 53C400 are the 53C80
functional core, host bus decode and interrupt logic,
and two 128-byte RAM buffers along with control logic.
Also available is a 64-byte scratchpad RAM.

Programming the 53C400 is a two-fold process; (1) the
53C80 core is programmed for all non-data phase SCSI
transactions, while (2) the internal control logic for the
buffers is programmed for data phase transfers. By
allowing the control logic to manage the data phase
transfers, a significant gain in throughput can be
realized. Refer to the Programming Flow Chart for
detailed steps.

The 53C400 decodes all 20 memory address-bits from
the host system. It provides 8 segment-address selec-
tions and each segment occupies a 16 kB of address
space. The address segment space of the 53C400 host
adapter can be selected by setting switches on the pins
A_SEL2,A_SELland A_SELO.

2 1 0 Segment (hex)
0 0 0 D400

0 0 1 D000

0 1 0 CCO0

0 1 1 800

1 0 0 E400

1 0 1 1:000

1 1 0 DCOO

1 1 1 D800 (default)

The 53C400 address space (16 kB) is mapped as follows:

Block Offset

External ROM (14 kB) 0000 - 37FF
Internal SRAM (64-byte) 3800 - 383F
53C80 registers 3880 - 3887
Host buffer (128-byte) 3000 - 397F
Cantrol/status registers 3080 - 3982
External SRAM (15 kB) 3A00 - 3FFF

External chip-select signals such as ROM_SEL/ (Iixter-
nal Read-Only-Memory Chip Select), RAM _SEL/
(External Static Random-Access-Memory Chip Select),
SW_SEL/ (External Switch Register Chip Select) and
DRV_SEL/ (External 7415245 Output Enable) are
provided for the convenience of an adapter board
implementation. Refer to Appendix B — Host Adapter
Card Layout.

Data Transfer

Data transfer from the SCSI interface to the host sys-
tem is accomplished in the foliowing manner. The
53C80 functional core is programmed rto facilitate non-
block-mode DMA transfer from the SCSI interface to
the SCSI buffer, i.e. a 128-byte RAM buffer. The 53C80
core outputs a DMA Request (DRQ) whenever it is
ready for a byte transfer. The internal control logic
uses this DRQ signal to generate DMA Acknowledge
(DACK/) and an IOW/ or IOR/ pulse to the 53C80 core.
DRQ will be de-asserted after a required minimum
time. This process is repeated for every byte in a
transfer from (to) the SCSI buffer. Programmed Input/
Output (PIO) is used when the host transfers data from
(10) the host buffer, i.e. the second 128-byte RAM buffer.

Simultaneous data transfer i.e. between the SCSI inter-
face and the SCSI buffer and between the host and the
host buffer is allowed. For the durarion of a transfer,
the buffers can be thought of as belonging to their
respective interfaces. When both 128-byte buffers
complete their data transter, the control logic switches
them 1o belong to the other interface. A maximum of
256, 128-byte blocks of data, can be transferred during a
given transfer period. An 8-bit block counter is to be
loaded with the number of blocks initially. This
counter decrements by one every time the RAM
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buffers switch. When the block counter decrements to
zero, an End-Of-Process (EOP/) signal is generated by
the control logic to the 53C80 functional core.

The EOP/ signal is not the only way to halt the DMA
transfer. A SCSI bus phase mismatch can also termi-
nate a DMA cycle for the current bus phase.

Since the 128-byte buffers do not switch until they are
full, non-modulo-128-byte transfers should bypass
these buffers and write the data directly to the 53C30
(via PIO).

Zero Wait-State Operation

[f the 53C400 is accessed in the offset range of 3800H
through 39FFH, the 0WS/ signal is asserted, thereby in-
structing the microprocessor not to insert any addi-
tional wait-states. However, for accesses made to off-
set space 0000H through 37FFH (exrernal ROM) and to
3A00H through 3FFFH (external RAM), the 0WS/ signal
is not asserted and therefore wait-states are added to
the read cycle. This feature allows the use of slower
external RAMs and ROMs.

For example, a 6 MHz PC/AT uses 3 clock cycles for a
memory operation, one of which is a wait-state.
Hence, the normal cycle will be 500 nS. By connecting
the OWS/ signal to the 1/0 channel, the cycle can be re-
duced to 2 clock cycles or 333 nS. Thus, this feature
can significantly improve throughput.

Reset Conditions

Software Chip Reset

When bit 7 of the control status register is set, the
53C400 is reset. All internal logic and control registers
are cleared. Thisis a chip reset only and does not cre-
ate a SCSI bus reset condition. Also the switch register
1s not read when this reset occurs.

Hardware Chip Reset

When the signal RESET is active, the 53C400 is reset.
The switch register is read following the leading edge
of this signal. This is a chip reset only and does not
create a SCSI bus reset condition.
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SCSI Bus Reset Received

When this signal is received, an interrupt is generated
and the 53C80 functional core logic and registers are
reset. However, the SCSI SRST/ signal is not latched
and therefore may not be present when the current
SCSI bus control bits register is read.

SCSI Bus Reset Issued

When bit 7 of the initiator command register is set, the
SCSI SRST/ signal (pin 56) goes active and the 53C80
functional core logic and registers are reset. An inter-
rupt is also generated. The SCSI SRST/ will continue to
be active until bit 7 of the 53C80 initiator command
register is not-set or until a hardware reset occurs.

Interrupt Conditions

The 53C400 can operate in a interrupt/non-interrupt
fashion. The interrupts from the 53C80 functional core
and the control logic are maskable by setting the ap-
propriate bits in the control status register.

Setting bit 5 of the control status register will enable
an interrupt to occur when the SCSI buffer is ready.
When writing to the SCSI bus, an interrupt will be gen-
erated when the buffer has transferred its contents to
the SCSI bus and is ready to switch in the other buffer
filled by the host. When reading from the SCSI bus, an
interrupt will be generated when the buffer has been
filled by data from the SCSI bus and is ready to switch
in the other empty buffer. Interrupts generated by this
control logic are cleared by reading the control status
register.

Asserting bit 4 of the control status register will enable
an interrupt to occur when the 53C80 functional core
generates an interrupt. Interrupts generated by the
53C80 functional core are maskable 1o a certain extent
based on the event. The following events will cause
the 53C80 functional core to generate interrupts: selec-
rion/reselection, an occurrence of an EOP/ signal dur-
ing a DMA transfer (maskable), a SCSI bus reset, a par-
ity error {(maskable), an occurrence of a bus phase mis-
match, or a SCSI bus disconnection. Interrupts gener-
ated by the 53C80 core are cleared by reading register 7
of the 53C80 port or by an external chip RESET (pin 24).
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If interrupts are generated by the 53C80 functional
core during the data transfer phase, the 53C80 core is
automatically unlocked, i.e. bit 7 of the control status
register 1s set. Thus the host can determine the cause
of the unexpected interrupt by reading the interrupt
status register. If the interrupt is due to a disconnect, a
recovery scheme is implemented as explained in
Disconnect Operation.

When the control logic issues an EOP/ pulse to the
53C80, i.e. when the block counter decrements to zero,
reading bit 7 of the interrupt status register will con-
firm that the DMA transfer is complete.

Interrupt Sharing

In systems utilizing shared interrupts (as in the PS/2
model 30), interrupts are cleared by writing to the 1/0
address 02Fx, where x is the interrupt level set in bits
2-0 of the switch register. (Refer to Szitch Register for
setting descriptions.) This is the only instance where
the IOW/ input is used by the 53(C400.

Initialization

Inirialization of the 53C400 involves setting the pins
ASEL2 - 0 to the correct segment address. Upon reset-
ting the 53C400, the 53C400 will strobe in the contents
of an optional switch register, thereby determining
which interrupt level is to be used.

Initialization of the 53C80 functional core is deter-
mined by the firmware and is up to user discretion.
Bits in the control status register will have to be ser as
desired.

As part of the system initialization, the 53C400 BIOS
should query the number and types of SCSI 1Ds and
L.UNs connected to the host adapter. A device table is
usually established that the operating system can rec-
ognize. Allowances for device spin-up and unit ready
status must be made,

SCSI Disconnect Operation

The 53C400 allows the disconnection and reconnection
by SCSI devices transferring data to or from it. A target
will disconnect by 1ssuing an optional save data point-
ers message and a mandatory disconnect message 1o
the 53C400. The target will then de-assert BSY/,
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thereby placing the SCSI bus in a bus free state. To
allow reselection by the target, the 53C400 should be
set up to enable selection by writing its SCSI ID to the
select enable register. Also parity checking is recom-
mended to eliminate false selections.

If it is necessary to transfer control back to the oper-
ating system during the time lapse between disconnect
and reconnect, the hardware interrupt should be en-
abled via the control status register. Thus, the 53C400
will generate an interrupt during the selection and an
interrupt service routine can reestablish the logical
thread.

In the evenrt of a disconnect by the target during the
dara transfer phase, if the same logical unir reconnects
to the 53C400, then data transfer can be resumed from
the point of disconnect. This is done by performing a
dummy write to the switch register after the correct
SCSI dara phase has been reestablished.

Register Set

53C80 Registers

The NCR 53C80 core appears as a set of eight registers
to the controlling microprocessor. By reading and
writing the appropriate registers, the microprocessor
may tnitiate SCSI protocol acrivity or may sample and
assert any signal on the SCSI bus. These registers must
be read/written only when the 53C80 register access
bit (bit 7) of the control status register is true.

Bits in registers which correspond to active-low SCSI
signals appear as set (logic 1) when the SCSI signal is
asserted (logic 0).

Refer to Appendix B - Register Summar-y.

Current SCSI Data Register Read
Address 3880H

The current SCSI data register is a read-only register
which allows the microprocessor to monitor the active
SCSI data bus. If parity checking is enabled, the SCSI
bus parity is checked at the beginning of the read
cycle. This register is used during arbitration to check
for higher priority arbirraring devices. 1Parity is not
guaranteed valid during arbitration.

NCR SCST P’roducts




Output Data Register Write Address 3880H

The output data register is a write-only register that
sends data to the SCSI bus. This register is also used to
assert the proper ID bits to drive the SCSI bus during
the arbitration and selection phases.

Initiator Command Register Read/Write
Address 3881H

The initiator command register is a read/write register
which asserts certain SCSI bus signals, monitors those
signals, and monitors the progress of SCSI bus arbitra-
tion.

Bit 7 (Assert RST/ - read/write)

When set, the SRST/ signal is asserted on the SCSI bus.
The SRST/ signal will remain asserted until this bit is
reset or until RESET/ (pin 24) is asserted. After this bit
1s set, IRQ goes active and all SCSI signals are removed
except for SRST/. Registers 3880H - 3887H are resel.
This bit must be reset by the host to de-assert the
SRST/ signal.

Bit 6 (Arbitration in progress - read only)

This bit 1s used to determine if arbitration is in prog-
ress. For this bit to be active, the arbitrate bit (register
3882H, bit 0) must have previously been set. The arbi-
tration in progress bit indicates that a bus-free condi-
tion has been detected and thar the chip has asserted
$BSY/ and the contents of the output dara register onto
the SCSI bus. Arbitration in progress will remain set
until the abritrare bit is reset.

Bit 6 (Test mode - write only)
This bit may be set in a test environment ro disable all
output drivers of the 53C400.

Bit 5 (Lost arbitration - read only)

When set, this bit indicates that the chip has detected
a bus-free condition, arbitrated for use of the bus by
asserting SBSY/ and its ID on the SCSI bus and lost arb-
itration due to SSEL/ being asserted by another bus
device. Tor this bit to be set, the arbitrate bit (regisier
3882H, bit 0) must be set.

Bit 4 (Assert ACK/ - read/write)

This bit 1s used by the initiator 1o assert SACK/ onto
the SCSI bus. In order to assert SACK/, the target mode
bit (register 3882H, bit 6) must not be set. Writing a
zero to this bit de-asserts SACK/ on the SCSI bus. Read-
ing this register simply reflects the status of this bit.
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Bit 3 (Assert BSY/ - read/write)

When set, this bit asserts SBSY/ onto the SCSI bus.
When reset, this bir de-asserts the SBSY/ signal. Assert-
ing SBSY/ indicates a successful selection or reselection
and resetting this bit creates a bus-disconnect cond-
ition. Reading this register simply reflects the status
of this bit.

Bit 2 (Assert SEL/ - read/write)

When set, this bit asserts SSEL/ onto the SCSI bus. SSEL/
is normally asserted after arbitration has been success-
fully completed. When reset, this bit de-asserts the
SSEL/ signal. Reading this register simply reflects the
status of this bit.

Bit 1 (Assert ATN/ - read/write)

When set, this bit asserts SATN/ onto the SCSi bus if the
target mode bit (register 3882H, bit 6) is not set. SATN/
1s normally asserted by the initiator to request a mes-
sage out phase. When reset, this bit de-asserts the
SATN/ signal. Reading this register simply reflects the
status of this bit.

Bit 0 (Assert data bus - read/write)

When set, this bit allows the contents of the output
data register to be enabled as chip outputs on SCSI
signals SDBO/ to SDB7/. Parity is also generated and
asserted on SDBP/. When connected as an initiator, the
outputs are only enabled if the target mode bit (re-
gister 2, bit 6) is not set, and the phase signals SC/D/,
SI/0/, and SMSG/ match the contents of the assert C/D/,
assert 170/, and assert MSG/ in the target command
register. The assert data bus bit should also be set
during DMA operations.

Mode Register Read/Write Address 3882H

The mode register is used to control the operation of
the 53C80 block of the chip. This register determines
whether the chip operates as an initiator or target,
whether parity is checked, and whether interrupts are
generated on various external conditions.

Bit 7 (Block mode DMA)

Block mode DMA is not allowed in the 53C400 and
hence this bit must never be asserted. If this bir is mis-
takenly set, the internal DMA logic between the 53C80
and the SCSI buffer will not operate correctly.

Bit 6 (Target mode - read/write)
Asserting this bit places the 53C400 in a target mode.
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Bit 5 (Enable parity checking - read/write)
This bit derermines whether parity errors will be
ignored or saved in the parity error latch. When set,
parity errors are saved. When reset, parity errors are
ignored.

Bit 4 (Enable parity interrupt - read/write)

When set, this bit causes the 53C80 IRQ signal to be
asserted if a parity error is detected. A parity interrupt
will only be generated if the enable parity checking
bit (bit 5) is also set. This 53C80 IRQ signal is passed on
to the IRQ pin (pin 4) only if bit 4 of the 53C400
control status register is set.

Bit 3 (Enable EOP interrupt - read/write)
When set, this bit causes the 53C80 IRQ signal to be
asserted when an End-Of-Process (EOP/) signal is
recelved from the internal DMA logic.

Bit 2 (Monitor busy - read/write)

When set, this bit causes the 53C80 IRQ signal to be
asserted when BSY/ unexpectedly changes {rom active
to inactive. When the interrupt is generated, the Jower
six bits of the initiator command register are reset and
all signals are de-asserted on the SCSI bus. The busy
error bit (register 3885H, bit 2) will also be set when
this condition occurs.

Bit 1 (DMA mode - read/write)

The DMA mode bit allows a DMA transfer to occur and
must be set prior to writing registers 3885H to 3887H.
These registers are used to start DMA transfers. The
rarget mode bit (register 3882H, bit 6) must be set for a
write to register 3886H and reset for a write 1o register
3887H. The assert data bus bit (register 3881H, bir 0)
must be set for all DMA send operations. In the DMA
mode, SREQ/ and SACK/ are automatically controlled.

Bit 0 (Arbitrate - read/write)

When set, this bit starts the arbitration process when a
bus-free condition has been detected. Prior to setting
this bit the output dara register should contain the
proper SCSI device ID value. One SCSI ID bit should be
active for SCSI bus arbitration. The chip will wait for a
bus-free condition before entering the arbitration
phase. The status of the arbitration phase may be de-
termined by reading the lost arbitration and arbitra-
tion in progress bits (register 3881H, bits 5 and 6 respec-
tively).

10

Target Command Register Read/Write
Address 3883H

The target command register, when connected as a
target device, allows the microprocessor to control the
SCSI bus information transfer phase.

Bit 7 (Last byte sent - read only)

This bit indicates that the last byte of the DMA opera-
tion has been sent on the SCSI bus. This flag is neces-
sary since the end of DMA transfer bit (register 3885H,
bit 7) only reflects when the last byte was received
from the DMA controller, This bit is cleared if the
DMA mode bit (register 3882H, bit 1) is reset.

Bit 6 (Reserved; must be written to zero.)
Bit 5 (Reserved; must be written to zero.)
Bit 4 (Reserved; must be written to zero.)

Bit 3 (Assert REQ/ - read/write)
When this bit is set and the 53C80 is configured as a
target, the SCSI REQ/ will be active.

Bit 2 (Assert MSG/ - read/write)

When this bit is set, the SCSI MSG/ will be active. This
bit must be set to match the expected SCSI phase (de-
termined by the target) if a phase mismatch interrupt
is required.

Bit 1 (Assert C/D/ - read/write)

When this bit is set, the SCSI C/D/ will be active. This
bit must be set to match the expected SCSI phase (de-

termined by the target} if a phase mismatch interrupt
1s required.

Bit 0 (Assert I/0/ - read/write)

When this bit is set, the SCSI 1I/0/ will be active. This
bit must be set to match the expected SCSI phase (de-
termined by the target) if a phase mismatch interrupt
is required.

Current SCSI Control Bits Register Read
Address 3884H

The current SCSI control bits register is a read-only
register which monitors seven SCSI bus control signals
plus the SCSI data bus parity bit. These bits are not
latched.
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When a bit 1s set, it represents an asserted signal on
the SCSI bus.

Bit 7 (SRST/)
Bit 6 (SBSY/)
Bit 5 (SREQ/)
Bit 4 (SMSG/)
Bit 3 (SC/D/)
Bit 2 (S1/0/)

Bit 1 (SSEL/)

Bit 0 (SDBP/)

Select Enable Register Write Address 3884H

The select enable register is a write-only register
which masks all but a single ID bit during a selection
attempt. The SCSI ID to be monitored is written as a
one (1) in the register. For example, if SCSTID 7 1s to be
selected, then bit 7 must be set for the 53C80 interrupt
to be generated after a successful selection. The
simultaneous occurrence of the correct SCSI ID, SBSY/
inactive, and SSEL/ active will cause an interrupt. This
interrupt can be disabled by resetting all bits in this
register. If the enable parity checking bit (register 2,
bit 5) is active, parity will be checked during selection.

Interrupt Status Register Read Address 3885H
The interrupt status register is a read-only register
which monitors six (6) status bits and the 1two SCSI con-
trol signals (SATN/ and SACK/ which are not found in
the current SCSI control bits register (register 3884H).

Bit 7 (End of DMA transfer)

This bit 1s set 1f the 53C80 EOP/, DACK/, and IOR/ or
JOW/ are simultaneously active for at least 100 nS. The
EOP/ signal is generated by the logic external to the
53C80 core at the end of the complete transfer. The last
byte sent bit (register 3883H, bit 7) must be monitored
to ensure that the last byte sent to the outpurt data reg-
ister (register 3880H) has been transferred to the SCSI
bus. This bit is reset when the DMA mode bit (register
3882H, bit 1) is reset.
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Bit 6 (DMA request)

This bit allows the microprocessor to sample the 53C80
DRQ signal. DRQ can be cleared by asserting the
DACK/ signal or by resetting the DMA mode bit (regis-
ter 3882H, bit 1). The DRQ signal does not reser when a
53C80 phase mismatch interrupt occurs. DRQ 1S
cleared by control logic external to the 53C80 core, dur-
ing block transfers.

Bit 5 (Parity error)

This bit is set if a parity error occurs when receiving
data or during a device selection. It can only be set if
the enable parity checking bit (register 3882H, bit 5) is
set. This bit may be cleared by reading the reset par-
1ty/interrupt register (register 3887H).

Bit 4 (Interrupt request active)

This bit is set by the 53C80 when an interrupt condi-
tion has been detected. It reflects the current state of
the 53C80 IRQ signal and can be cleared by reading the
reset parity/interrupt register (register 3887H). Refer
to Interrupt Conditions.

Bit 3 (Phase match)

‘T'he SCST SMSG/, SC/D/, and SI/0/ signals represent the
current information transfer phase. The phase match
bit indicates whether the current SCSI bus phase
matches the lower three (3) bits of the rarget command
register {register 3883H). The phase match bit is con-
tinuously latched and updated and is only significant
when operating as a bus initiator. A phase match 1s
required for data transfer to occur on the SCSI bus.

Bit 2 (Busy error)

"This bit is active if an unexpected change of the SBSY/
signal has occurred. This level-sensitive latch is set
whenever the monitor busy bit (register 3882H, bit 2) 1s
set and SBSY/ is detected inactive. The busy error bit
will disable any SCSI outputs and will reset the DMA
mode bit (register 3882H, bit 1),

Bit 1 (ATN/)

This bit reflects the condition of the SCSI SATN/ signal.
When this bit is set, SATN/ is active. This signal is nor-
mally monitored by the target device.

Bit 0 (ACK/)

"I'his bit reflects the condition of the SCSI bus control
signal SACK/. When this bit is set, SACK/ is active.
This signal is normally monitored by the target device.

1
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Start DMA Send Register Write Address 3885H

The Start DMA send register is a write-only register
that produces a strobe which starts a DMA send from
the chip to the SCSI bus. To initiate a DMA send opera-
tion, the DMA mode bit (register 3882H, bit 1) must be
set. Any value written to this register will start the
DMA send operation. The DMA send operation can be
initiated in either the initiator or the target mode.

Input Data Register Read Address 3886H

The input data register is a read-only register that is
used to receive data from the SCSI bus during DMA
transfers. In the initiator mode, data is latched in on
the falling edge of SREQ/, whereas in the target mode,
data i1s latched in on the falling edge of SACK/. The
contents of this register represent the complement of
the active low SCSI data bus.

Start DMA Target Receive Register Write
Address 3886H

The start DMA target receive register is written to ini-
tiate a DMA receive from the SCSI bus to the chip for
target operation only. The DMA mode bit and the tar-
get mode bit (register 3882H, bits 1 and 6) must be set
prior to writing this register. Any value written to this
register will start the DMA send operation.

Reset Interrupt Register Read Address 3887H
‘The reset parity/interrupt register is a read-only regis-
ter which, when read, resets the parity error bit, the
interrupt request bit, and the busy error bit in the
interrupt status register (register 3835H). Reading this
register will de-assert the 53C80 IRQ signal.

Start DMA Initiator Receive Register Write
Address 3887H

The start DMA initiator receive register is a write-only
register which, when written to, initiates a DMA re-
ceive from the SCSI bus to the chip for initiator opera-
tion only. To initiate a DMA initiator receive opera-
tion, the DMA mode bit (register 3882H, bit 1) must be
set and the target mode bit (register 3882H, bit 6) must
not be set. Any value written 1o this register will start
the DMA initiator receive operation.

Control Status Register Read/Write
Address 3980H

Bit 7 (Reset - write only)
Asserting this bit will reset the 53C400.

Bit 7 (53C80 Register access - read only)

When this bit is set by the 53C400 logic, the 53C80
registers can be accessed. This bit will be set to zero
when data is being rransferred between the 53C80 and
the SCSI buffer by the 53C400 fogic. Following a data
transfer, this bit should be polled before trying to
access a 53C80 register.

Bit 6 (Data transfer direction)

0 = write data, | =read data. Setting this bit will
initiate data transfer from the SCSI port to the host,
while not-setting this bit will initiate dara transfer
from the host to the SCSI port.

Bit 5 (Enable SCSI buffer interrupt)

Asserting this bit will enable an interrupt (IRQ) to
occur when the SCSI buffer is ready to transfer, i.e. bit |
of this register 1s asserted.

Bit 4 (Enable 53C80 interrupt)

Asserting this bit will enable an interrupt (IRQ) to
occur when the 53C80 function block asserts its IRQ
signal, i.e. bit O of this register is asserted.

Bit 3 (Shared interrupt)

Asserting this bit allows multiple adapters to share
an interrupt level as implemented in the IBM P$/2
model 30.

Bit 2 (Host buffer not ready - read only)

When set, this bit indicates that the host buffer is
either not ready to accept data when writing from the
host to the SCSI bus, or not ready to supply data when
being read by the host.

Bit 1 (SCSI buffer ready - read only)

When set, this bit indicates that the current SCSI buffer
is empty and ready to switch in the next full buffer
when writing from the host to the SCSI bus; or the cur-
rent SCSI buffer is full and ready to switch in an empty
buffer when being read by the host. This bit is latched
and cleared when this register is read.

NCR SCSI Products




Bit 0 (Gated 53C80 IRQ - read only)

This bit reflects rhe state of the 53C80 core IR signal.
When in an initiator read mode, this signal is delayed
until the last block has been rransferred to the host
memory.

Block Counter Register Read/Write
Address 3981H

This 8-bir read/write register should be loaded with

the number of 128-byte blocks of data to be transferred.

An hexadecimal value of 00 indicates 256 blocks to be
transferred. Loading this register will also iniriate
data transfer from (to) the SCSI bus to (from) the SCSI
buffer in the 53C400.

Switch Register Read Address 3982H

This 8-bit read/write register is used for two purposes.
At initialization the 53C400 can be configured through
optional external hardware switches for bits 7 through
0. The values of the switches are strobed in following
a reset.

Bits 7 through 3 are user-defined by setting the appro-
priate hardware switches. For example, the chip’s SCSI
ID can be set with these switches. Bits 2 through 0 are
reserved in the interrupt-sharing systems to indicate
the interrupt level of the host adapter as follows:

2 1 0 Interrupt level
0 0 0 N/A

0 0 1 N/A

0 1 0 2

0 1 1 3

1 0 0 4

1 0 1 5

1 1 0 6

1 1 1 7 (default)

Resume Transfer Register Write
Address 3982H

T"he purpose for this register is to resume data transfer
in the case of an occurrence of a SCSI disconnect/re-
connect during the data transfer phase. A dummy
write to this register restarts the data transfer from the
point of disconnect.

NCR SCSI Products
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External BIOS ROM Read
Address 0000H - 37FFH

A 14 kB external basic I/0 System (BIOS) ROM module
can be implemented by the designer to contain rou-
tines needed to perform SCSI operations such as arbi-
tration and selecrion, commands, data transfer, mes-
sage and status. The 53C400 provides a chip-select sig-
nal, ROM_SEL/, to enable this ROM.

The host system will recognize this module and estab-
lish its interrupt vectors once Power On Self Test
{POST) has begun. To be valid, the ROM will have to be
defined as follows:

Byte 0
55 hex

Byte 1
AA hex

Byte 2
A length indicator representing the number of 512-byte
blocks in the ROM

Byte 3
Executable code

When POST identifies a valid ROM, it does a far call to
byte 3 of the ROM and the executable code at this ad-
dress should perform its power-on initialization tasks.
Refer to Initialization. The ROM should then return
control to the system BIOS routines by executing a far
return. Please refer to the IBM Technical Reference
Manuals for further information.

Host Buffer Port R/W Address
3900H - 397FH

This internal 128-byte buffer contains data received
from the SCSI bus during a read by the host and this
buffer should be written by the host during a write to
the $CSI bus. Although the host buffer is mapped into
memory from offset address 3900H to 397FH (128-byte),
this buffer in actuality emulates a stack. If desired the
host can transfer the entire 128 bytes to a single ad-
dress within this address mapping. The primary
reason for mapping this buffer to 128 bytes ts to
accommodate the memory move block instructions.

13




NCR 53C400

An internal up-down counter will keep count of how
many bytes have been transferred. When it reaches
128, it will rotate this buffer with the SCSI buffer.

Because of the stack nature of this buffer and rotation
with the SCSI buffer when full, data written to the
buffer cannot be read back.

Internal Scratchpad RAM R/W Address
3800H - 383FH

This 64-byte memory space may be used by the ROM
routines as scratchpad space for any calculations cr
temporary storage. This SRAM is not a FIFO and indi-
vidual addresses need to be generated for each byte to
be stored or read.

External Static Ram R/W Address
3A00H - 3FFFH

This optional 15 kB external static RAM may be used
by the ROM routines as scratchpad space for any cal-
culations if the internal RAM space is insufficient.
The 53C400 provides a chip-select signal RAM_SEL/,
to enable this RAM.

14
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DC Characteristics

Absolute Maximum Stress Ratings

NCR 53C400

Parameter Symbol Minimum Maximum Unit
Storage temperarture s -55 150 °C
Supply voltage Vi -05 70 Y
Input voltage Vi V.05 V,,+0.5 %
Electrostatic discharge sensitivity ESD* - 4000 \%
Latch-up sensitivity LUS** - 100 mA

* Test using the human body model (100 pF at 15K ohms).

Operating Conditions

** Tost using current-limited power supply, voltage ramp from
Vo, toV,,+ 05 and vlotage ramp fromv  toV 05,

Parameter Symbol Minimum Maximum Unit
Supply voltage Voo 475 5.25 %
Supply current L, - 50 mA
Operating free-air temperature T, 0 70 °C
SCSI Bidirectional Lines (pins 2, 3, 50, 51, 53-55, 57, 59-63, 65-68)
Parameter Symbol Conditions Min Max Unit
Input high voltage Vi, - 20 Vy +0.5 \%
Input low voltage Vi, - V,-05 08
Output low voltage Vi I, =48 mA Ve 05
Input high leakage I, V=V, - 10 HA
Input low leakage I, V, =V, - -50 pA
IRQ (pin 4)
Parameter Symbol Conditions Min Max Unit
Output low voltage o I, =16 mA Vo 04 \%
Output high voltage Vo I, =-16mA 24 Vi %
Input high leakage I, Vi =V - 10 pA
Input low leakage I, V, =0V - -10 HA

NCR SCSI Products
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SRST/ (pin 56)
Parameter Symbol Conditions Min Max Unit
Input high voltage Vi, - 22 YV ,+ 05 v
Input low voltage V. - V035 0.8 v
Output low voliage Vi I, =48 mA v, 05 v
Input high leakage Ly Vi =V, - 10 pA
Input fow leakage I, Vi, =V, - - 750 pA
0WS (pin 5)
Parameter Symbol Conditions Min Max Unit
Output low voltage Vo I, =16mA Vi 04 v

RAM_SEL/, DRV_SEL/, SW_SEL/, ROM_SEL/ (pins 6-9)

Parameter Symbol Conditions Min Max Unit
Output low voliage Vo, 1, =2mA Vo 04 \Y
Qutput high voltage Vo I,=-2mA 24 Vi v

All Other Pins

Parameter Symbeol Conditions Min Max Unit
Input high voltage Vi - 20 V,,+05 v
Inpur low voltage v, - V,-03 08 v
Ourtput high voltage Vi I,,=-4mA 24 Vi %
Output low voltage Vi, I, =4mA Vi 0.4 v
Inpurt high leakage I, V=V, - 10 LA
Input low leakage I, V, =0V - -10 pA
For 4 SEL 2:0 - - - -25 mA
For D2- D0 - - - -12 mA

16 NCR SCSI Products
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AC Characteristics
CPU Write

A0-19, AEN X d
— ittt

SMEMWY/,10W/

[t
DO-7 ) X

Parameter Symbol | Minimum | Maximum Unit

Address setup to write enable L 35 - ns

Write enable width t, 80 - nS

Address hold from end of write enable r, 25 - ns

Data setup to end of write enable t, 25 - n$

Data hold from end of write enable L 30 - n$
CPU Read

A0-19, AEN X X
=t et t,

SMEMR/

<—t4 -1—’[54—’
DQ-7 pd X

Parameter Symbel | Minimum | Maximum Unit
Address setup to read enable L 35 - ns
Read enable width [, 125 - ns
Address hold from end of read enable L, 25 - ns
Dara access time from read enable 1 - 120 ns
Data disable from end of read enable t, 5 - ns
NCR sCsE Products 17
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SCSI Write (Non-block mode) - Initiator Send

REQ/ L
~t- t -

ACK/

DBO-7, DBP Byte N-1 X X ByteN

Parameter Symbol | Minimum | Maximum Unit
REQ/ true to ACK/ true t, - 55 ns
REQ/ false to ACK/ false L, - 380 nS
Previous data disable from REQ/ false t 60 225 n$
REQ/ false to valid SCSI data t, 70 260 nS

SCSI Read (Non-block mode) - Initiator Receive

REQ/ /
— - t, |<—- '<—t2—>

ACK/

‘ﬁ t3 | —
DBO-7, DBP hd X

Parameter Symbol | Minimum | Maximum Unit
REQ/ true to ACK/ true T - 50 n$
REQ/ false to ACK/ false L, - 100 nS
SCSI data setup to REQ/ true t 20 - nS
SCSI data disable from REQ/ true t, 50 - nS

18 NCR SCSI Products
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0WS Timing

ek S N NS NN

SMEMR/, S N

SMEMWY/
_" t, - —>‘ ts '<_

ows N R

Parameter Symbol | Minimum | Maximum Unit
Read or write enable hold time from rising CLK t, 2 - nS
Read or write enable setup time to rising CLK L, 14 - nS
OWS trailing edge delay from read/write false £, - 35 nS
0WSs leading edge delay from rising CLK £, - 30 nS

Shared IRQ Timing

o TN N NN
ot - ot

IRQ AN

Parameter Symbol | Minimum | Maximum Unit
IRQ delay from rising clock I, - 45 n$
IRQ false from rising clock L, - 45 nS

NCR SCSI Products 19
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Switch Select

RESET

e =
SW_SEL/ AN /

Parameter Symbol | Minimum | Maximum Unit
Switch select delay from RESET true ! - 50 ns
Switch select false from RESET false t, - 50 nS

Miscellaneous External Select Signals

SMEMR/, /

SMEMW/ 1, oty e

ROM_SEL/ AN

RAM_SEL/

DRV_SEL/
Parameter Symbol | Minimum | Maximum Unit
Select signal delay from SMEMR/ or SMEMW/ t, - 60 ns
Select false from SMEMR/ or SMEMW// false I, - 60 nS

20 NCR SCSI Preducts
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Clock and Oscillator Timings

——-—’[H|<— —>t1’<~
V4NV N

By o
-~ 1, -— 1,

Parameter Symbol | Minimum | Maximum Unit
CLK high I, 20 - n$
CLK low r 20 - ns
CLK period t, 70 210 n$
0SC high L 20 - ns
0SC low L, 20 - ns
0SC period L, 68 72 nS
RESET Timing
~—t —
RESET
Parameter Symbol | Minimum | Maximum Unit
Reset pulse width L 200 - ns
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NCR 53C400

Programming Flow Chart

Set up the pointers to CDB,
data buffer, status and
message bytes

|

Entry point through
basic input/output system
calling pragram

Set data transfer direction
(control status register hit 6)

Disable SCSI buffer
interrupt (if required)
(control status register bit 5)

A

Disable 53C80
interrupt (if required)
{controf status register bit 4)

l

Enable shared interrupt
(if required as in PS/2)
(control status register hit 3)

Check if 53C80
registers are accessible
{control status register
bit 7)

No

Read switch register
(optional)

Decode bits 7-5 of switch
register into chip’s ID
(optional)

Arbitration
phase

22
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Programming Flow Chart (Con't)

NCR 53C400

¢

Write D bit to
output data register

—

Check lost

|

Set arbitration bit
{mode register bit 0)

|tk

Check arb. in
progress bit (init-
iator command reg-
ister bit 6)

Wait 2.2 uS
(arbitration delay)

Check lost
arbitration bit (init-
iator command reg-
ister bit 5)

Read current SCSI data
register to see if a
higher priority (D is
present

Higher ID is

present

arbitration bit
{initiator command
register bit 5)

Assert SSEL/ (initiator
command register bit 2)

'

Wait 1.2 pS minimum (bus
clear and settle delay)

'

Write target’s and
initiator’s 1D bits to
output data register

'

Set assert SBSY/, assert
ATN/ and assert data bus
(initiator command register
bits 3,1 and 0 respectively)

'

Reset arbitration bit
(mode register bit 0)

'

Reset the
select enable register

Y

Reset assert SBSY/ (initiator
command register bit 3)

'

NCR SCSI Products
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Programming Flow Chart (Con’t)

SBSY/ asserted
by target within
250 mS

Reset SSEL/, SATN/ and
assert data bus
(initiator command register
bits 2 and 0 respectively)

Was
SATN/ asserted
during selection

Command
phase

Message
out
phase

'

Set bits 2-0 of target
command register to 110 i.e.
“Message Out Phase”

Check for
SREQ/ active
{current SCSI control
register bit 7)

No

No i
—= Sgjection
timeout

Gheck for
the correct phase
{(current SCSI control
register bits 4-2)

Unexpected
Yes phase handler*

Write “Identify” message to
output data register

Y

Assert data bus and
assert SACK/
(initiator command register
bits 0 and 4 respectively)

el

Check for
SREQ/ inactive No
{current SCSI cantrol
register bit 5)

Yes

Reset assert data bus and
assert SACK/
(initiator command register
bits 0 and 4)

'

Command
phase

* Up to user discretion

24
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Programming Flow Chart (Cont)

NCR 53C400

Command
phase

Set bits 2-0 of target
command register to 010 i.e.
“Command Phase”

'

Write command byte to
output data register

Check
bits 4-2 of current
SCSI control register for
command phase

Check for
SREQ/ active
(current SCSI control
register bit 5)

Assert data bus and
assert SACK/
(initiator command register
bits 0 and 4 respectively)

No

A

Check for

SREQ/ inactive
(current SCSI control
register bit 5)

No

Reset assert SACK/ (initiator
command register bit 4)

All commands

No
— [rror

handler

transferred to
target

Check for
SREQ/ active
(current SCSI control
register bit 5)

Check
bits 4-2 of current
SCSI control register for
next phase

Message in

Data in or
data out

Data
transfer
phase

Disconnect
sequence

NCR SCSI Products
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Programming Flow Chart (Con’t)

Command
phase

Set hits 2-0 of target
command register to 010 i.e.
“Command Phase”

Y

Write command byte to
output data register

A

No

Check for
SREQ/ inactive
{current SCSI control
register bit 5)

No

Yes

Reset assert SACK/ (initiator
command register bit 4)

All commands

Check
bits 4-2 of current
SCS! control register for

Error
command phase

handler

Check for

SREQ/ active
(current SCSI control
register bit 5)

Assert data bus (initiator
command register bit 0)

!

Assert SAGK/ (initiator
command register bit 4)

transferred to
target

Check for
SREQ/ active
(current SCSI control
register bit 5)

No

Check
bits 4-2 of current
SCSI control register for
next phase

Message in

Data in or
data out

Data
transfer
phase

Disconnect
sequence

26
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Programming Flow Chart (Cont)

NCR 53C400

Reconnect
sequence

Read interrupt status register

Is
interrupt due to
parity error

Read current SCSI data
register to make sure SCSI
IDs are accurate

Y

Assert SBSY/ (initiator
gommand register bit 3)

Y

Read reset interrupt register
to clear the interrupt

Error
handler

Check for
SSEL/ inactive
(current SCSI control
register bit 1)

No

Reset assert SBSY/ (initiator
command register bit 3)

'

Set bits 2-0 of
target command register
to message in phase

;

Check for

SREQ/ active
{current SCSI control
register bit 5)

No

Check for
bits 4-2 of current
SCSI control register for
message in phase

No

“

Unexpected

phase
handler

Accept “Identify” message

from target;
reactivate pointers;
go to data transfer phase
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Programming Flow Chart (Con't)

Data
transfer
phase

Set bits 2-0 of target command
register to required SCSI bus

data transfer phase

Y

Enable parity check and

interrupt, enable EQP/ interrupt

and set DMA mode

(mode register bits 5,4,3,1)

Target receive

'

Type of data
transfer

Initiator
receive

Initiator or
target send

l

Set assert data bus (initiator
command register bit 0)

Start target receive
(write to start DMA
target receive register)

Start initiator receive
(write to start DMA
initiator receive register)

Write the number of
blacks to the et

:

Start 53C400 send
{write to start DMA
send register)

block counter

Data
loep

28
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Programming Flow Ghart (Cont)

NCR 53C400

Data
loop

Check for 53680
interrupt (contral
status register
bit 0)

Yes

[nterrupt
handler

block counter = G0hex

Check if

host buffer is ready
{controt status register
hit 2)

Move string of 128 bytes from
main memory to host buffer
or from
host buffer to main memory

!

Check for 53C80
interrupt (control
status register bit 0)

l¢

Check if 53C80
registers are accessible
(control status register
bit 7)

Read interrupt status
register to
determine cause

Is interrupt due to
end of DMA (interrupt
status register
bit 7)

Error
handler

‘Yes

NCR SCSI Products
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Programming Flow Chart (Con*t)

'

Make sure last byte sent
- initiator send only
(target command register bit 7)

'

Reset DMA mode bit
(mode register bit 1)

'

Clear the end of DMA interrupt
(read reset interrupt register)

Set bits 2-0 of target command
register to status phase
(if target mode, transfer the
status and message bytes
via pelled 1/0 method)

Initiator only

Check for

bits 4-2 of current
SCSI control register
for status phase

Check for

SREQ/ active
(current SCSI contral
register bit 5)

'

Assert SACK/ (initiator
command register bit 4)

Read current SCSI data register

/

Reset assert SACK/ (initiator
command register bit 4)

Y

Process status byte

'

Set bits 2-0 of
target command register to
message in phase

l+

Check for
bits 4-2 of current
SCSI control register for
message in phase

Check for

SREQ/ active
(current SCSI control
register bit 5)

30
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Programming Flow Chart (Cont)

NCR 53C400

'

Assert SACK/ (initiator
command register bit 4)

f

Read current SCSI data register

!

Reset assert SACK/ (initiator
command register bit 4)

!

Process message byte

'

Reset the 530400

l

Is selection by other
SCSt initiators allowed

No

Yes

Return

program

'

Enable parity checking
{mode register bit 5)

Write chip’s SCSI 1D to
select enable register

!

Enable 53C80 hardware
interrupts (control/status
register bit 4)

to calling je——on——

NCR SCSI Products
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NCR 53C400

Programming Flow Chart (Cont)

Disconnected state
with SCSI selection
enabled

Y

Entry point through )
hardware interrupt
due to SCSI selection
e J

Read interrupt status register

s
Interrupt
due to
parity error

Read current SCSI data
register to make sure
SCSI IDs are accurate

Y

Assert SBSY/ (initiator
command register bit 3)

Error
handler

Check for
SSEL/ inactive
(current SCSI control
register bit 1)

No

Read reset interrupt register;
set the 53C400 to target
mode {mode register bit 6)

Was ATN/ asserted
during the selection

Receive
commands

Set bit 2-0 of target
command register to message
out phase and assert SREQ/

Check for
SACK/ active

(interrupt status register
bit 0)

Read current SCSI data

register and reset assert

SREQ/ (target command
register bit 3)

Receive
commands

32
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Programming Flow Chart (Cont)

NCR 53C400

Receive
commands

Set bits 2-0 of
target command register to |

A

Check for
SACK/ inactive
(interrupt status
register bit 0)

010 i.e. “Command Phase”
and assert SREQ/

|

Check for
SACK/ active
(interrupt status
register bit 0)

Read current SCSI data reg-
ister (if first byte, decode for
length of command)

Reset Assert SREQ/ (target
command register bit 3)

All commands
received by
target

Pass the message and
command descriptor
block to system

'

Exit interrupt
service routine

'

Process command
descriptor block

TN Y Y

'

Data
fransfer
phase

NCR SCSI Products
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Mechanical Data

68 Pin PLCC
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Appendix A - Register Summary

NCR 53C400

Read

Current SCSI Data (3880H)
7 6 5 4 3 2 1 D

LT T T]1
L5

DB2/
DB3/
DB4/
DB5/
DB6/
— DB7/

Initiator Command Register (3881H)
7 6 5 4 3 2 1 D

HEEN

Assert SEL/
Assert BSY/
Assert AGK/
Last arpitration
Arbttration in progress
— Assert RST/

Mode Register (3882H)
7 6 5 4 3 2 1 D

Lo [ [ T[]
L L LArbltratlon
DMA mode

Monitor BSY/
Enahle EOP/interrupt
Enahle parity interrupt
Enalle parity checking
Target mode

Target Command Register (3883H)
7.6 5 4 3 2 10
[ fofofo] [ [ T]
Assert 1/0
Assert G/D

Assert MSG
Assert REQ/

Last byte sent

Gurrent SCS1 Control Bits (3884H)
/7 6 5 4 3 2 10

L L Assert data bus
Assert ATN/

Write

Output Data Register (3880H)
7. 6 5 4 3 2 1 0

HENN
LLLDBO/
DB1/

DB2/
DB3/
DB4/
DBY/
DBs&/
— DB7/

Initiator Command Register (3881H)
7 65 43 2 10

LI ol TTT 1]
Assert data bus
Assert ATN/
Assert SEL/
Assert BSY/
Assert ACK/

Test mode
— Assert RST/

Mode Register (3882H)
7 6 5 4 32 10

Ll T T TT LT
L LArbi‘[ration

DMA mode
Monitar BSY/
Enable EQP/interrupt
Enable parity tnterrupt
Enable parity checking
Target mode

Target Gommand Register (3883H)
7 6 5 4 32 14
L [ofofof [ T[]
Assert {/0
Assert C/D

Assert MSG
Assert REQ/

Select Enable Register (3884H)
6 5 4 3 2 1 O

(1]
L LSCSl iDO
SCSIID 1
SCSIiD 2
SCSI1ID 3
SCSIID 4
SCSIID 5

SCSHID 6
SCSIID 7

NCR SCSI Products
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NCR 53C400

Appendix A - Register Summary (Con't)

Read

Interrupt Status Register (3885H)
7 6 5 14 3 2 1 0

[TITTT]
t I' LATN’,}\CK/

Busy error
Phase match
Interrupt request

Parity error

DMA Request (DRQ)
— End of DMA

Input Data Register (3886H)
7 6 5 4 3 2 1

0
[TITTTT]

LT DBO/
DB1/
DB2/
DB3/

DB4/
DB5/
DB6/
— DB7/

Reset Interrupt Register (3887H)

765 43210
xIx[x]xTxTx[xx]

Control Status Register (3980H)
7 6 5 4 3 2 1 0

RN
L L Gated 53C80 IRQ
SCSt buffer ready
Host buffer not ready
Shared interrupt enable
53C80 interrupt enable
SCSI buffer full interrupt

Data transfer direction
— 53C80 register access

Block Counter (3981H)
76 543 210

LTI TTTT]

(read or write)

Write

Start DMA Send (3885H)

7 6543210
xIxIx[xTxTxTxx]

Start DMA Target Receive (3886H)
76 5 4 3 2

LLXIXIXIXIXIXW

Start DMA initiator Receive (3887H)
5 4 3 2 1

LXIXIXIXIXIXIXﬂ

Control Status Register (3980H)
76 5 4 3 2 10

L1
'*Shared interrupt enable

53C80 interrupt enable
SCSI buffer full interrupt
Data transfer direction
— Reset
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Appendix A — Register Summary (Con’t)

NCR 53C400

Read

Switch Register (3982H)
7 6 5 4 3 210

HNEEEEEN

I~User defined

User defined
User defined
User defined
L User defined

Host Buffer (3900H - 397FH)
7 6 5 4 3 210

HENEREEN

{read or write)

Internat Scratchpad RAM (380GH - 383FH)
7 6 5 4 3 2 10

HENEEEER

(read or write)

L LShareo‘ int. level bit

L Shared int. level bit
Shared int. level bit

Write

Resume Transfer Register (3982H)
7 6 5 4 32 10

HEREEEEN

SCSI Information Transfer Phases

Bus Phase SMSG/ SC/D/ S1/0/
Darta out 0 0 0
Data in 0 0 1
Command 0 1 0
Status 0 1 1
Unspecified 1 0 0
Unspecified 1 0 1
Message out 1 1 0
Message in 1 1 1

Note: A (0) represents an inactive state and a (1) represents an
active state.

NCR SCSI Products
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NCR 53C400

Appendix B — Host Adapter Card Layout (Part 1 of 2)

{Note: All odd pins are grounded to Vg )

Small Computer System Interface Bus (SCSI)
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NCR 53C400

Appendix B — Host Adapter Card Layout (Part 2 of 2)

RAM_SEL/

SW_SEL/
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NCR 53C400

NCR Microelectronic Products Division — Sales Locations

For literature on any NCR
Microelectronics product or service
call the NCR hotline toll-free:

1-800-334-5454

NCR Microelectronic Products Division
Worldwide Sales Headquarters

3130 De La Cruz Boulevard, Suite 209

Santa Clara, CA 95054

(408) 980-6200

Division Plants

NCR Microelectronic Products Division
2001 Danfield Court

Fort Collins, CO 80525

(303) 2269500

Commercial ASIC Products

Customer Owned Tooling

Communications Products

Memory Products

Software Products

NCR Microelectronic Products Division
1635 Aeroplaza Drive
Colorado Springs, CO 80916
(719) 596-5611

1-800-525-2252

High Reliabihity ASIC
Military Products
Automotive Products
Logic Products

SCSI Products

Internal ASIC

NCR is the name and mark of NCR Corporation
© 1989 NCR Corporation
Printed in the U.S. A.

KE?is a trademark of NCR Corporation

NCR reserves the right to make any changes or

discontinue altogether withour notice any hardware
or software product or the technical content herein.
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Regional Sales Offices

Northwest Sales

3130 De La Cruz Boulevard, Suite 209
Santa Clara, CA 95054

(408) 727-6575

Southwest Sales

3300 Irvine Avenue, Suite 255
Newport Beach, CA 92660
(714) 474-7095

1940 Century Park Last
Los Angeles, CA 90067
(213) 556-5231

North Central Sales

8000 Townline Avenue, Suite 209
Bloomingron, MN 55438

(612) 941-7075

(612) 941-6340

South Central Sales

400 Chisholm Place, Suite 100
Plano, TX 75075

(214) 5789113

Northeast Sales

500 West Cummings Park way, Suite 4000
Woburn, MA 01801

(617)933-0778

Southeast Sales

700 Old Roswell Lakes Parkway, Suite 250
Roswell, GA 30036

(404) 587-3136

Europe
Gustav-Heinemann-Ring 133
8000 Munchen 83

West Germany

49 89 632202

Asia/Pacific
2501 Viewood Plaza
199 Des Voeux Road

Central Hong Kong
852 5 859 6888

SCSIP-53C400 0989

NCR SCSI Products

O PO »/






