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Chip-Level Functional Block Diagram

Figure 6-1     89C105 Block Diagram
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Pinout Information

Pinout Map

Figure 6-2     Pinout Map
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Pinout Tables

Table 6-1 Valid Pin Mnemonics

Field A B C D E F G H I
Value(s)

Table 6-2 Mnemonic Descriptions

Field Mnemonic Description
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Table 6-3 Direction Mnemonic Descriptions

Mnemonic Description

Table 6-2 Mnemonic Descriptions  (Continued)

Field Mnemonic Description
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Pinout by Function

Table 6-4 Pinout by Function

Name Pin Direction Type Description
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Table 6-4 Pinout by Function (Continued)

Name Pin Direction Type Description
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Table 6-4 Pinout by Function (Continued)

Name Pin Direction Type Description
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Table 6-4 Pinout by Function (Continued)

Name Pin Direction Type Description
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Table 6-4 Pinout by Function (Continued)

Name Pin Direction Type Description
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1. The chip_sel_pin is an additional qualifier (active low) to the sb_sel_ line. When sharing a
single SBus select line with another device (such as the NCR89C100), one of the high order
SBus physical address lines, such as PA[27], can be tied to the chip_sel_ pin to distinguish
between the two devices.

2. In some system configurations, the high order physical address bits can be connected as fol-
lows: sb_a[v, w, x, y, z]=PA[24:20].

Table 6-4 Pinout by Function (Continued)

Name Pin Direction Type Description
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Pinout by Pin Number Sequence

Table 6-5 Pinout by Pin Number Sequence

Pin Name Direction Type Description
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Table 6-5 Pinout by Pin Number Sequence (Continued)

Pin Name Direction Type Description
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Table 6-5 Pinout by Pin Number Sequence (Continued)

Pin Name Direction Type Description
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Table 6-5 Pinout by Pin Number Sequence (Continued)

Pin Name Direction Type Description
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Table 6-5 Pinout by Pin Number Sequence (Continued)

Pin Name Direction Type Description

µ

µ

µ
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1. In some system configurations, the high order physical address bits are connected as fol-
lows: sb_a[v,w,x,y,z] = PA[24:20].

2. The chip_sel_ pin is an additional qualifier (active low) to the sb_sel_line. Where the
89C100 and the 89C105 share a single SBus select line, PA[27] can be used to select
between the two, with PA[27] = 0 selecting the 89C105.

Table 6-5 Pinout by Pin Number Sequence (Continued)

Pin Name Direction Type Description
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JTAG Boundary Information

Table 6-6 The 89C105 Boundary Chain Description

Pin Name Type Input Output Enable
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Table 6-6 The 89C105 Boundary Chain Description  (Continued)

Pin Name Type Input Output Enable
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Table 6-6 The 89C105 Boundary Chain Description  (Continued)

Pin Name Type Input Output Enable
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Table 6-6 The 89C105 Boundary Chain Description  (Continued)

Pin Name Type Input Output Enable
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Table 6-6 The 89C105 Boundary Chain Description  (Continued)

Pin Name Type Input Output Enable
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Functional Operation

Detailed Chip Block Diagram

Figure 6-3     Chip block diagram
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Chip-Level Address Map

Table 6-7 Chip-Level Address Map

PA[27:00] Device Access
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Table 6-7 Chip-Level Address Map (Continued)

PA[27:00] Device Access



NCR89C105 Chip Specification

Page 6-26
Rev. 1.0

SBus I/O Chipset Data Manual

Functional Description

Overview

89C100 and 89C105 Interdependencies

Technology

Start-Up Information

Chip Reset Information

µ
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Processor Status Signals

Buses

SBus

Subset of SBus Features Supported

Table 6-8 Chip Reset Signals Chart

Signal Direction Synopsis
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Eight-Bit Bus (EBus)

EBus Timings

Figure 6-4     EBus Timings: Chip Selects and eb_rd_/eb_wr

Table 6-9 sb_ack Mapping

sb_ack[2] sb_ack[1] sb_ack[0] Definition

sb_clk

eb_rd_
eb_wr_

eprom_cs_

n
SBus

clocks

tod_cs_
generic_cs_
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EBus Address Map

Devices Residing on the EBus

Table 6-10 EBus Read/Write Timing

Device SBus
Clocks 16 MHz 20 MHz 25 MHz

Table 6-11 EBus Address Map

PA[27:00] Device Access
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Functional Blocks

Overview

External Eight-Bit Devices

Boot PROM

Boot PROM Address Map

Table 6-12 Boot PROM Address Map

PA[27:00] Device R/W
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TOD/NVRAM

TOD/NVRAM Address Map

Table 6-13 TOD/NVRAM (MK 48T02) Address Map

PA[27:00] Device R/W

Table 6-14 TOD/NVRAM (MK48T08) Address Map

PA[27:00] Device R/W
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Generic Port

Internal Eight-bit Devices

Floppy Controller

Floppy Controller Address Map

Floppy Controller Use

Table 6-15 Floppy Controller Address Map

PA[27:00] Device R/W
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Figure 6-5     DOR Register Field Definitions

Table 6-16 Floppy Density Select Operation (Sony MP-F17W-P1 only)

Disk Density Select Drive Status Motor Speed

7

0 0 DS

6 5 4 3 2 1 0

MOT DMADENEJ RST
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Floppy Drives Supported

Serial Controller

Differences from AMD AM85C30 SCC

Serial Controller Address Map

Keyboard/Mouse Controller

Differences from AMD AM85C30 SCC

Keyboard/Mouse Controller Address Map

Table 6-17 Serial Controller Address Map

PA[27:00] Device R/W



NCR89C105 Chip Specification

Rev. 1.0
SBus I/O Chipset Data Manual Page 6-35

System Status and System Control

System Status and System Control Register (Reset Register)

Figure 6-6     System Reset (Control) Register

Resets

Table 6-18 Keyboard/Mouse Controller Address Map

PA[27:00] Device R/W

31 04 01 0003 02

(R) (R)  RS  SRWD

05
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Table 6-19 Hardware and Software Resets

Reset Source SBus Reset
(SYS_RST_OUT_) Duration

Memory Controller Reset
(MMC_RST_OUT_) Duration

Table 6-20 SYS_RST_OUT_ Software Reset Duration

16 MHz 20 MHz 25 MHz
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Processor Status Pins

Table 6-21 Processor State after POR/SWR

Device, Bus, or Bit State After POR/SWR

Table 6-22 Processor Status Codes

moderr_irq_ iu_error Definition
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Interrupt Control

Interrupt Control Block Diagram

Figure 6-7     Interrupt Control Block Diagram

Interrupt Control Register Definitions

Table 6-23 Interrupt Control Register Definitions

PA[27:00] Register R/W

HARDWARE/
SYSTEM

INTERRUPT
SOURCE

System
Interrupt
Pending
Register

System
Interrupt
Mask
Register

Processor
Interrupt
Pending
Register

Hardware
Interrupts

Software
Interrupts

Priority
Encoder

Interrupt
Request
Level

(to Processor)
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Figure 6-8     Processor Interrupt Pending Register (read only)

Figure 6-9     Processor Interrupt Clear-Pending Pseudoregister

Figure 6-10     Processor Set-Soft-Int Pseudoregister

Figure 6-11     System Interrupt Pending Register

Figure 6-12     System Interrupt Target Mask Register (Read Only),
and Mask Set and Mask Clear Registers (Write Only)
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0SOFTINT[15:1] HARDINT[15:1] 0
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Interrupt Assignment and Priority
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Counter-Timers

Table 6-24 Interrupt Level Assignments

Level Sources
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Counter-Timers Block Diagram

Figure 6-13     Counter-Timer Block Diagram

Counter-Timers Address Map

Table 6-25 Counter/Timer Address Map

PA[27:00] Register R/W

System Counter Processor Counter/User Timer

Level 10
Interrupt

Level 14
Interrupt

Level 14
Interrupt

Limit
Reached Limit Value

22-Bit Counter

=

Limit
Reached Limit Value

22-Bit Counter

=

When Used as Counter:

When Used as User Timer:

Over-
flow 54-Bit Counter
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Figure 6-14     System Counter Register Field Definitions

Figure 6-15     Counter/Timer Limit Register Field Definitions

31 009 8

Count[21:00] Reserved

30

L
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Limit[21:00] Reserved

30

R
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Figure 6-16     User Timer Count Register Field Definitions

Figure 6-17     User Timer Start/Stop Register Field Definitions

Figure 6-18     Counter/Timer Configuration Register Field Definitions
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Chip Configuration Control

Figure 6-19     The 89C105 Configuration Register Field Definitions
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Diagnostic Messages

Figure 6-20     Diagnostic Message Register Bit Definitions

Table 6-26 microSPARC/SuperSPARC Muxed Pins

Pin microSPARC Use SuperSPARC Use

7

           (D)

6 5 4 3 2 1 0
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Miscellaneous System Functions

LED/Floppy (Aux1) Register

Figure 6-21     Auxiliary I/O Register 1 (0x190 0000) Field Definitions

Power Down Control (Aux2) Register

Figure 6-22     Auxiliary I/O Register 2 Field Definitions

7
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Modem Register

Figure 6-23     Modem Register Field Definitions
7
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6 5 4 3 2 1 0
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Test Block

JTAG Scan Access

Block Access Modes

Tristate Pin Function
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Block Diagnostic Modes

TBLK1 (Internal Scan) Diagnostic Mode

Figure 6-24     TBLK1 (Internal Scan) Diagnostic Mode

TBLK2/TBLK3 Diagnostic Mode
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Figure 6-25     TBLK2/TBLK3 Diagnostic Mode

JTAG Controller
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Figure 6-26     JTAG Controller Block Diagram

1. IEEE Std. 1149.1-1990 chapter 5.
2. IEEE Std. 1149.1-1990 page 5-1.
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Table 6-27 State Assignments for NCR TAP Controller

Controller State State[3:0]



NCR89C105 Chip Specification

Page 6-54
Rev. 1.0

SBus I/O Chipset Data Manual

Instruction Decode

Clock Control FSM

Table 6-28 Decoded JTAG Instructions

Value Mnemonic Description
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Clock Control Register

Mode Gating Logic
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Scan Datapath

Performance

Table 6-29 The 89C105 JTAG Chain Lengths

Chain Name Number of
Elements
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Functional Timing Diagrams

EBUS Timing Diagrams

EPROM Read

Figure 6-27     EPROM Read

sb_clk

sb_rd

sb_size

sb_pa

sb_as_

sb_sel_

ack_8

eb_a

eb_adla

eb_d

eb_wr_

eb_rd_

eprom_c

sb_d

Valid

Valid

Valid

Valid



NCR89C105 Chip Specification

Page 6-58
Rev. 1.0

SBus I/O Chipset Data Manual

TOD/NVRAM Read

Figure 6-28     TOD/NVRAM Read
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TOD/NVRAM Write, Showing Buffered EBus Cycle

Figure 6-29     TOD/NVRAM Write, Showing Buffered EBus Cycle
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TOD/NVRAM Write/Write, Showing Buffered EBus Cycle

Figure 6-30     TOD/NVRAM Write/Write, Showing Buffered EBus Cycle
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Generic Port Read

Figure 6-31     Generic Port Read
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Generic Port Write

Figure 6-32     Generic Port Write
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Generic Port Time-Out

Figure 6-33     Generic Port Time-Out
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Serial Ports/Keyboard/Mouse Write/Read Showing Hardware Holdoff

Figure 6-34     Serial Ports/Keyboard/Mouse Write/Read, Showing Hardware Holdoff

Floppy Read/Write

Figure 6-35     Floppy Read/Write
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DMR/AUXIO/Configuration Register Read/Write

Figure 6-36     DMR/Aux IO/Configuration Register Read/Write

Counter/Timer Read

Figure 6-37     Counter/Timer Read
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Counter/Timer Two-Word Burst Read

Figure 6-38     Counter/Timer Two-Word Burst Read

Counter/Timer Write

Figure 6-39     Counter/Timer Write

sb_clk

sb_rd

sb_size

sb_pa

sb_as_

sb_sel_

ack_32

sb_d

Valid

Valid

Vld Vld

sb_clk

sb_rd

sb_size

sb_pa

sb_as_

sb_sel_

ack_32

sb_d

Valid

Valid

Valid



NCR89C105 Chip Specification

Rev. 1.0
SBus I/O Chipset Data Manual Page 6-67

Counter/Timer Two-Word Burst Write

Figure 6-40     Counter/Timer Two-Word Burst Write

Interrupt Controller/SCSR Read/Write

Figure 6-41     Interrupt Controller/SCSR Read/Write
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Electrical Considerations

Absolute Maximum Ratings

Recommended Operating Conditions

Table 6-30 Absolute Maximum Operating Conditions

Name Symbol Min Max Units

Table 6-31 Recommended Operating Conditions

Name Symbol Min Nom Max Units
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DC Characteristics

Table 6-32 DC Characteristics

Name Symbol Min Nom Max Units

10± µ
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AC Characteristics

Table 6-33 The 89C105 AC Characteristics

Number Description Conditions Min Max Units

Table 6-32 DC Characteristics

Name Symbol Min Nom Max Units

10± µ
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Table 6-33 The 89C105 AC Characteristics

Number Description Conditions Min Max Units

µ

µ
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Data Rate Frequency Period

µ
µ
µ
µ
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AC Timing Diagrams

SBus/EBus Input Signals

Figure 6-42     SBus/EBus Input Signals

Counter/Timer Input Clock

Figure 6-43     Counter/Timer Input Clock
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SBus/EBus Output Signals

Figure 6-44     SBus/EBus Output Signals

Floppy Controller Clock Inputs

Figure 6-45     Floppy Controller Clock Inputs
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Floppy Drive Interface Timing

Figure 6-46     Floppy Drive Interface Timing

Floppy Read Data

Figure 6-47     Floppy Read Data

Floppy Write Data

Figure 6-48     Floppy Write Data

Serial/Keyboard/Mouse Clock Input

Figure 6-49     Serial/Keyboard/Mouse Clock Input
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Serial Pulse Widths

Figure 6-50     Serial Pulse Widths

Serial Data Timing

Figure 6-51     Serial Data Timing
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Power Consumption

Table 6-34 Power Consumption

SBus Freq Typical
Power

Maximum
Power Units

Table 6-35 Package Thermal Parameters (Still Air)

Θja Maximum Units

°

°

°

°
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Packaging Information

Packaging Identification

Function Gates

NCR89C105
0391187

VXXXXXX    ZYYWW
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Mechanical Packaging Specification

Figure 6-52     Mechanical Packaging Specification

D3

D1
D

E3E1E

eb
1 2 3 4

PIN #1 INDEX

A A2
A1

SEE DETAIL A



NCR89C105 Chip Specification

Page 6-80
Rev. 1.0

SBus I/O Chipset Data Manual

Figure 6-53     Mechanical Packaging Specifications (Detail A and B)

Table 6-36 Package Measurements (mm)

Sym Min. Nom. Max.
A — — 4.07
A1 0.25 — —
A2 3.17 3.42 3.67
D 31.65 31.90 32.15
D1 27.90 28.00 28.10
D3 25.35 Ref.
E 31.65 31.90 32.15
E1 27.90 28.00 28.10
E3 25.35 Ref.
L 0.65 0.80 0.95
L1 1.95 Ref.
L2 0.40 — —
e 0.65 BSC.
b 0.22 — 0.38
b1 0.22 0.30 0.33
c 0.13 — 0.23
c1 0.13 — 0.17
R 0.13 — 0.40

—
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NCR89C105 System Considerations

Muxed Pins

Interrupt Latency

Table 6-37  Muxed pins

Pin # Pin Name Direction Control Synopsis
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Unused Functional Blocks

Unused Floppy Controller

Table 6-38  Interrupt Latency Requirements

Macrocell Latency Background

µ

µ µ
µ

µ
µ

µ



NCR89C105 Chip Specification

Rev. 1.0
SBus I/O Chipset Data Manual Page 6-83

Unused Serial Ports or Keyboard/Mouse

Unused Interrupt Controller

Unused Counter/Timers

Unused Reset Controller
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