














































































































































































































































































































END VIEW 
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Terminetor 

Packs 

SINGLE ENDED DRIVES: 3 TERMINATOR PACKS 

DIFFERENTIAL DRIVES: Sockets and terminetors 

not installed in 

standard product 

SIGNAL SPECIFIC A TIONS 

I GNDJ I I 
SYNCHRbNIZED SCS; 

SPINDLE ADDRESS 

POWER CONNECTOR 

PIN VOLTAGE 

SLAVE SYNC MASTER SYNC 

1 
2 
3 
4 

12V DC +516 
12V RETURN 
5V RETURN 
5V DC +'2.% 

I. ..I 
11.111 •. 003 mSEC 

SYNC SPINDLE 

C3S206A 

I. 
11.111 •. 003 mSEC 

Figure E-1. 

OPTION PIN-SETS 

AUTO SPIN UP 
PARITY 
SOTR INITIATION 

UNIT ATTENTION 

TERMINATOR +5V SOURCE 
SYNC SPINDLE SIGNAL ROUTING 
RESERVED: MUST BE OPEN 

NOTE: Option pinsets require 
jumper PIN 0360-2526. 
Address pinsets require 
jumper PIN 1258-0209. 

Narrow, Single-Ended, Interface, Address, and Option Connectors (9-Pin-set Version) 

E-2 Reference 



Table E-2. Option and Address Pin-Set Configurations for 9-Pin-set Version 

Pin-Set Function Configuration 

1 (front) Reserved Must be open. 

2 and 3 Sync Spindle Note 1: Single-Ended drives only; Pin-Sets 2 and 3 not connected in differential 
Signal Routing drives. 

Note 2: Pin-Sets 2 and 3 have no effect if Sync Spindle Mode is disabled. Refer to 
Mode Page 04H. 

2 Shorted, 3 Open: Pin 29 of SCSI connector connected to ground. Note: when 
pin-set 3 is open, pin-set 2 must be shorted to connect pin 29 to ground. 

2 Open, 3 Shorted: Synchronized spindle sync signal routed to pin 29 of SCSI 
connector. Note: when pin-set 3 is shorted, pin-set 2 must be open. 

4 and 5 TennPwr Tenninator Power source for on-board terminators. 

4 Open, 5 Open: All Drives: Drive TermPwr not connected to tenninators; initiator 
supplied TermPwr not connected to tenninators. 

4 Shorted, 5 Open: Single Ended Drives: Drive TennPwr connected to on-board 
terminators but not to SCSI connector pins. Differential Drives: Tenninators and 
TennPwr supplied external to drive. 

4 Open, 5 Shorted: Single Ended Drives: Initiator supplies TennPwr input to SCSI 
connector pin 26 for drive terminators. Differential Drives: Tenninators and TennPwr 
supplied external to drive. 

4 Shorted, 5 Shorted: Single Ended Drives: Drive TennPwr connected to on-board 
terminators and to SCSI connector pin 26. Differential Drives: Drive TennPwr 
supplied to SCSI connector pins 25 and 26 for external tenninators. 

6 Unit Attention Open: Enable Unit Attention. 
Shorted: Inhibit Unit Attention. 

7 SDTR Open: Inhibit drive Initiation of SDTR message. 
Shorted: Enable drive Initiation of SDTR message at Power-On and Reset. 

8 Parity Open: Inhibit parity checking. 
Shorted: Enable parity checking. 

9 (rear) Auto Spin-Up Open: Drive will not spin up until Initiator sends Start Unit command 
Shorted: Drive will spin up automatically at Power-On 

Slave Sync Input line for Slave Sync Signal. Do Not shoTt this pin-set. 

Master Sync Output line for Master Sync Signal. 

Write Protect Open: Drive looks at Mode Page Header and responds accordingly; default = NOT 
write protected. 

Shorted: Drive is forced into the Write Protect mode. 

Unit Select 3 o = Open, S = Shorted 

Unit Select 2 SCSI Address 0: 3 = 0, 2 = 0, 1 = 0 
SCSI Address 1 : 3 = 0, 2 = 0, 1 = S 

Unit Select 1 SCSI Address 2: 3 = 0, 2 = S, 1 = 0 
SCSI Address 3: 3 = 0, 2 = S, 1 = S 
SCSI Address 4: 3 = S, 2 = 0, 1 = 0 
SCSI Address 5: 3 = S, 2 = 0, 1 = S 
SCSI Address 6: 3 = S, 2 = S, 1 = 0 
SCSI Address 7: 3 = S, 2 = S, 1 = S 

Reference E-3 
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Figure F-1. Narrow, Single-Ended: Disk Drive Dimensions 
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Figure F-2. Narrow, Single-Ended: Interface, Address and Option Connectors 
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Table F-1. Narrow, Single-Ended: 12·Pin Option Connector Configurations 

Bottom View: Refer to Figure F-2 for pin-set locations. 

Pin-set Function Configuration 

Left Right 
Pin Pin 

12 (rear) Auto Gnd Open: Drive will not spin up until Initiator sends Start Unit Command. 
Spin-Up Shorted: Drive will spin up automatically at Power-On. 

11 Parity Gnd Open: Inhibit parity checking. 
Shorted: Enable parity checking. 

10 SDTR Gnd Open: Inhibit drive initiation of SDTR message. 
Shorted: Enable drive initiation of SDTR message at Power-On and Reset. 

9 Unit Gnd Open: Enable Unit Attention. 
Attention Shorted: Inhibit Unit Attention. 

8 SCSI pin Tenn 8 Open, 7 Open: Not Allowed. In order to minimize data line noise, at least 
26 Resistors one of the TermPwr pin-sets must be shorted at all times. 

7 Drive Tenn 8 Open, 7 Shorted: Connects drive TermPwr to on-board terminators. 

TermPwr Resistors 8 Shorted, 7 Open: Connects initiator supplied TermPwr to on-board 
terminators. 

8 Shorted, 7 Shorted: Connects drive TermPwr to on-board terminators and 
to SCSI pin 26. 

6 Sync SCSI pin Note A: Single-Ended drives only, pin-sets 6 and 5 are not connected in 
Spindle 29 differential drives. 

5 Gnd SCSI pin Note B: Single-Ended drives only, pin-sets 6 and 5 have no effect if Sync 

29 Spindle Mode is disabled. Refer to Mode Page 04H. 

6 Open, 5 Open: Not Allowed. 

6 Open, 5 Shorted: Connects SCSI pin 29 to ground. When pin-set 5 is 
shorted, pin-set 6 must be open. 

6 Shorted, 5 Open: Connects Sync Spindle line to SCSI pin 29. When pin-set 
6 is shorted, pin-set 5 must be open. 

6 Shorted, 5 Shorted: Not Allowed. 

4 n/a n/a Reserved: Must be open. 

3 not Gnd Reserved 
connected 

2 Fast Seek Gnd Open: Inhibit Fast Seek function. 
Shorted: Enable Fast Seek function. 

1 (front) SCSI-l/ Gnd Open: Drive looks at Mode Page 09, byte 8, bit 4 and responds accordingly; 
SCSI-2 default = SCSI-2. 

Shorted: Drive is forced to respond as a SCSI-l device. 
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Table F-2. 
Narrow, Single-Ended: a-Pin Address/Option Connector Configurations 

Bottom View: Refer to Figure F-2 for pin-set locations. 

Pin-set Function Configuration 

Upper Lower 
Pin Pin 

1 (left) Gnd Unit o • 0p.D., S • Shon.d 
Select 1 

SCSI Addr... 0: 1 • 0, 2 • 0, 3 • 0 
2 Gnd Unit SCSI Addre.. 1: 1 • S, 2 • 0, 3 • 0 

Select 2 SCSI Addr... 2: 1 • 0, 2 • S, 3. 0 
SCSI Addre.. 3: 1 • S, 2 • S, 3 • 0 3 Gnd Unit SCSI Addr ••• 4: 1 • 0, 2 • 0, 3. S 

Select 3 SCSI Addr... 6: 1 • S, 2 • 0, 3 • S 
SCSI Addr... 6: 1 • 0, 2 • S, 3. S 
SCSI Addr ••• ·7: 1 • S, 2 • S, 3. S 

4 Key: No pins. 

5 Gnd Write Open: Drive looks at Mode Page header and responds accordingly; default = 
Protect NOT write protected. 

Shorted: Drive is forced into the Write Protect mode. 

6 Key: No pins. 

1 Key: No Master Output line for Master Sync signal. 
pin. Sync 

8 (right) Gnd Slave Sync Input line for Slave Sync signal. Note: Do Not short this pin-Bet. The purpose of 
the upper pin is to provide a ground for external cabling. 
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Figure F-3. Narrow, Single-Ended: Connector Dimensions 
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Table F-3. Narrow, Single-Ended: SCSI Connector Pin Assignments 

Pin Signal Pin Signal Pin Signal Pin Signal 

2 -Data Bit 0 16 -Data Bit 7 28 Ground 40 -RST 

4 -Data Bit 1 18 -Data Bit P 30 Ground 42 -MSG 

6 -Data Bit 2 20 Ground 32 -ATN 44 -SEL 

8 -Data Bit 3 22 Ground 34 Ground 46 -C/D 

10 -Data Bit 4 24 Ground 36 -BSY 48 -REQ 

12 -Data Bit 5 26 TERMPWR 38 -ACK 50 -I/O 

14 -Data Bit 6 

Notes: 

1. All odd numbered pins, except pins 25 and 29, must be connected to ground. Pin 25 should be left open. 
Pin 29 can be used for Syncronized Spindle operation. Refer to Table F-l and Figure F-2. 

2. Pin 26 is reserved for terminator resistor power source. 
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Table G-1. Narrow, Differential: 9-Pin Option Connector Configurations 

Bottom View: Refer to Figure G-2 for pin-set locations. 

Pin-set Function Configuration 

Left Right 
Pin Pin 

9 (rear) Auto Gnd Open: Drive will not spin up until Initiator sends Start Unit Command. 
Spin-Up Shorted: Drive will spin up automatically at Power-On. 

8 Parity Gnd Open: Inhibit parity checking. 
Shorted: Enable parity checking. 

7 SDTR Gnd Open: Inhibit drive initiation of SDTR message. 
Shorted: Enable drive initiation of SDTR message at Power-On and Reset. 

6 Unit Gnd Open: Enable Unit Attention. 
Attention Shorted: Inhibit Unit Attention. 

5 SCSI pin Drive Open: Drive Termpwr available at left pin. 
25 TermPwr Shorted: Connects drive TermPwr to SCSI pin 25. 

4 nla nla Reserved: Must be open. 

3 Fast Seek Gnd Open: Inhibit Fast Seek function. 
Shorted: Enable Fast Seek function. 

2 SCSI-II Gnd Open: Drive looks at Mode Page 09, byte 8, bit 4 and responds accordingly; 
SCSI-2 default = SCSI-2. 

Shorted: Drive is forced to respond as a SCSI-I device. 

I (front) not connected Reserved (Spare jumper may be installed.) 
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Table G·2. 
Namow, Differential: a·Pin Address/Option Connector Configurations 

Bottom View: Refer to Figure G-2 for pin-set locations. 

Pin-set Function Configuration 

Upper Lower 
Pin Pin 

1 (left) Gnd Unit o • Opel1, S ,. Shorted 
Select 1 

SCSI Address 0: 1 .. 0, 2 .0, 3 .. 0 
2 Gnd Unit SCSI Address 1: 1 .. S, 2 .0, 3 '" 0 

Select 2 SCSI Address 2: 1 '" 0, 2 .. S, 3'" 0 
SCSI Address 3: 1 = S, 2 .. S, 3 = 0 

3 Gnd Unit SCSI Address 4: 1 • 0, 2 ,. 0, 3 • S Select 3 SCSI Address 6: 1 ,. S, 2 • 0, 3 .. S 
SCSI Address 6: 1 .. 0, 2 .. S, 3 • S 
SCSI Address·7: 1 .. S, 2 = S, 3" S 

4 Key: No pins. 

5 Gnd Write Open: Drive looks at Mode Page header and responds accordingly; default = 
Protect NOT write protected. 

Shorted: Drive is forced into the Write Protect mode. 

6 Key: No pins. 

7 Key: No Master Output line for Master Sync signal. 
pin. Sync 

8 (right) Gnd Slave Sync Input line for Slave Sync signal. Note: Do Not short this pin-set. The purpose of 
the upper pin is to provide a ground for external cabling. 
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Table G·3. Narrow, Differential: SCSI Connector Pin Assignments 

Pin Signal Pin Signal Pin Signal Pin Signal 

1 Shield GND 14 -DB(5) 27 Ground 39 +MSG 

2 Ground 15 +DB(6) 28 Ground 40 -MSG 

3 +DB(O) 16 -DB(6) 29 +ATN 41 +SEL 

4 -DB(O) 17 +DB(7) 30 -ATN 42 -SEL 

5 +DB(I) 18 -DB(7) 31 Ground 43 +C/D 

6 -DB(I) 19 +DB(P) 32 Ground 44 -C/D 

7 +DB(2) 20 -DB(P) 33 +BSY 45 +REQ 

8 -DB(2) 21 DIFFSENS 34 -BSY 46 -REQ 

9 +DB(3) 22 Ground 35 +ACK 47 +1/0 

10 -DB(3) 23 Ground 36 -ACK 48 -I/O 

11 +DB(4) 24 Ground 37 +RST 49 Ground 

12 -DB(4) 25 TERMPWR 38 -RST 50 Ground 

13 +DB(5) 26 TERMPWR 

Note: SHIELD GND is optional on some cables. (Iniplementors note: Some shielded fiat ribbon cables use 
pin 1 as a connection to the shield.) 
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Table H·1. Wide, Differential: 9·Pln Option Connector Configurations 

Bottom View: Refer to Figure 2-5 for pin-set locations. 

Pin-set Function Configuration 

Left Right 
Pin Pin 

9 (rear) Auto Gnd Open: Drive will not spin up until Initiator sends Start Unit Command. 
Spin-Up Shorted: Drive will spin up automatically at Power-On. 

8 Parity Gnd Open: Inhibit parity checking. 
Shorted: Enable parity checking. 

7 SDTR Gnd Open: Inhibit drive initiation of SDTR message. 
Shorted: Enable drive initiation of SDTR message at Power-On and Reset. 

6 Unit Gnd Open: Enable Unit Attention. 
Attention Shorted: Inhibit Unit Attention. 

5 SCSI pin Drive Open: Drive Termpwr available at left pin. 
25 TermPwr Shorted: Connects drive TermPwr to SCSI pin 25. 

4 nla nla Reserved: Must be open. 

3 Fast Seek Gnd Open: Inhibit Fast Seek function. 
Shorted: Enable Fast Seek function. 

2 SCSI-II Gnd Open: Drive looks at Mode Page 09, byte 8, bit 4 and responds accordingly; 
SCSI-2 default = SCSI-2. 

Shorted: Drive is forced to respond as a SCSI-I device. 

1 (front) not connected Reserved (Spare jumper may be installed.) 
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Table H·2. Wide, Differential: a·Pln Address/OpUon Connector Configurations 

BoUom View: Refer to Figure 2-5 for pin-set locations. 

Pin-set Function Configuration 

Upper Lower 
Pin Pin 

1 (left) Gnd Unit o .. Open, S • Shorted 
Select 1 

SCSI "'ddre •• 0: 1 .. 0, 2 .. 0, 3 .. 0, 4 .. 0 
2 Gnd Unit SCSI "'ddre.s 1: 1 .. S. 2 .. 0, 3" 0, 4 .. 0 

Select 2 SCSI ... ddr ••• 2: 1 = D. 2 .. S, 3 .. 0, 4 .. 0 
SCSI "'ddre.s 3: 1 = S, 2 = S, 3 .. 0, 4 .. 0 

3 Gnd Unit SCSI ... ddr •• s 4: 1 = D. 2 = 0, 3 = S, 4 .. 0 
Select 3 SCSI Addr.ss 6: 1 = S, 2 .. 0, 3 .. S, 4 .. 0 

4 Gnd Unit 
SCSI ... ddr •• s 6: 1 .. D. 2 • S, 3 = S, 4 = 0 

Select 4 
SCSI ... ddr.ss 7: 1 .. S. 2 .. S, 3 .. S, 4 .. 0 
SCSI ... ddr ••• ·S: 1 .. D. 2 .. 0, 3 .. 0, 4 .. S 
SCSI ... ddr ••• 9: 1 • S. 2 • 0, 3 .. 0, 4 .. S 
SCSI ... ddr •• s 10: 1 .. D. 2 .. S, 3 .. 0, 4 = S 
SCSI Addr.ss 11: 1 • S. 2 • S, 3 .. 0, 4 = S 
SCSI Addr.ss 12: 1 .. 0, 2 .. 0, 3 .. S • 4 = S 
SCSI ... ddr.ss 13: 1 .. S. 2 = 0, 3 = S, 4 .. S 
SCSI Addr.ss 14: 1 .. D. 2 .. S, 3 .. S, 4 .. S 
SCSI Addr ••• 16: 1 .. S, 2 .. S, 3 .. S, 4 .. S 

5 Key: No pins. 

6 Gnd Write Open: Drive looks at Mode Page header and responds accordingly; default = 
Protect NOT write protected. 

Shorted: Drive is forced into the Write Protect mode. 

7 Key: No pins. 

8 Key: No Master Output line for Master Sync signal. 
pin. Sync 

9 (right) Gnd Slave Sync Input line for Slave Sync signal. Note: Do Not short this pin-set. The purpose of 
the upper pin is to provide a ground for external cabling. 

H.04 C3007/09/10, Wide, DifferenUal Drive ConfiguraUons 



Table H·3. Wide, Differential: SCSI Connector Pin Assignments 

Pin Signal Pin Signal Pin Signal Pin Signal 

1 +DB(12) 18 TermPwr 35 -DB(12) 52 TermPwr 

2 +DB(13) 19 Reserved 36 -DB(13) 53 Reserved 

3 +DB(14) 20 +ATN 37 -DB(14) 54 -ATN 

4 +DB(15) 21 Ground 38 -DB(15) 55 Ground 

5 +DB(Pl) 22 +BSY 39 -DB(Pl) 56 -BSY 

6 Ground 23 +ACK 40 Ground 57 -ACK 

7 +DB(O) 24 +RST 41 -DB(O) 58 -RST 

8 +DB(I) 25 +MSG 42 -DB(I) 59 -MSG 

9 +DB(2) 26 +SEL 43 -DB(2) 60 -SEL 

10 +DB(3) 27 +C/D 44 -DB(3) 61 -C/D 

11 +DB(4) 28 +REQ 45 -DB(4) 62 -REQ 

12 +DB(5) 29 +1/0 46 -DB(5) 63 -1/0 

13 +DB(6) 30 Ground 47 -DB(6) 64 Ground 

14 +DB(7) 31 +DB(8) . 48 -DB(7) 65 -DB(8) 

15 +DB(P) 32 +DB(9) 49 -DB(P) 66 -DB(9) 

16 Dift'Sens 33 +DB(10) 50 Ground 67 -DB(10) 

17 TermPwr 34 +DB(U) 51 TermPwr 68 -DB(11) 
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Dual Port SCSI-2 Differential Drives 
(Option 022) 

I 

This appendix covers the general description, operating specifications, product installation and 
functional description specific to the C3007/09/10 Dual Port SCSI-2 Differential disk drives. 
All illustrations and set-up tables are included at the end of this appendix. 

Product Description 
The C3007/09/10 Dual Port SCSI controller board includes all the electronics that control the 
RDA drive electronics and the SCSI controller. The drive electronics for the Dual Port PCA 
are the same as the standard product. The SCSI controller has been expanded to incorporate 
the additional SCSI controller, address, related logic, and connector to provide Dual Port 
functionality. 

The Dual Port drive provides a redundant communication path to the disk drive in the event 
of a communication path failure, or if the first path is too busy. The redundant path also 
provides the ability to reset a hung drive through an alternate SCSI port, the ability to share 
the drive across two distinct buses, and the possibility of increased I/O performance. 

Key Features 

• Single board with embedded SCSI-2 controller. 
• Two SCSI-2 Differential Ports. 
• 8 bits wide. 
• Up to 10 Megabytes/sec synchronous transfers in each port. 
• Up to 2.5 Megabytes/sec asynchronous transfers in each port. 
• Two separate sets of SCSI address switches and transceivers. 
• Supports up to 14 initiators (seven per port). 
• Glitchless transceivers at power up and power down. 

Dual Port SCSI·2 Differential Drives 1·1 
(Option 022) 



Dual Port Operating Specifications 
Most of the Operating Specifications of the Dual Port differential drive are identical to 
the standard product specifications listed in Chapter 1. The differences and additional 
specifications are listed below. 

External Data transfer Rates (Host/Controller) 

Asynchronous .................................................... 2.5 Megabytes/second 
Synchronous ..................................................... 10.0 Megabytes/second 

Physical Characteristies 

Length ............................................... 226.05 ± 0.50 mm (8.9 ± 0.02 in.) 
Width .................................................. 139.7 ±0.70 mm (5.5 ± 0.03 in.) 
Height ................................................ 82.55 ± 0.50 mm (3.25 ± 0.02 in.) 

DC Power Characteristics 

Refer to Chapter 1, Table 1-3. 

Product Installation 
This section provides information for the mechanical and electrical installation specific to the 
Dual Port option. The information that is common between the standard products and the 
Dual Port products is contained in Chapter 2 and is not duplicated in this section. 

Dual Port SCSI PCA Dimensions 

In order to accommodate the extra logic and extra connector for Dual Port functionality, the 
board is extended 0.9 in. (22.85 mm) beyond the 5.25 in. form factor. Refer to Figure I-I 
(Disk And PCA Board Dimensions) for more details. 

Connector Dimensions and Locations 

The physical locations and dimensions of the Dual Port drive connectors are shown in Figure 
1-2 (Connector Dimensions). 

Dual Port SCSI Address Selection 

Each SCSI port has three pin-sets to set the SCSI address independently from the other port 
address. Figure 1-3 and Table I-I show the location of the pin-sets and jumper setups for the 
SCSI addresses. 

1-2 Dual Port SCSI-2 Differential Drives 
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Options Selection 

The Dual Port configuration options are listed it Table 1-1. The Write Protect and 
Synchronized Spindle pin-sets are located next to the Address setup pin-sets. The pin-sets for 
the remaining options are located behind the address pin-sets. Refer to Figure 1-3 and Table 
I-I for the locations and setups for the option pin-sets. The configuration of these pin-sets 
affects the operation of both SCSI ports. 

SCSI Terminators 

The Dual Port differential PCA does NOT provide SCSI bus terminators or terminator power. 
The system integrator should provide for proper bus termination and termination power 
external to the Dual Port drive. 

Dual Port SCSI Differential Connectors 

Refer to Figure 1-2 (Connector Dimensions). The Dual Port SCSI connector consists of two 
stacked nonshielded 50-pin connectors, each having two rows of 25 male pins with adjacent 
pins 2.54 mm (0.1 in.) apart. The connector pin assignments are identical for both Ports A 
and B and are listed in Table 1-2. 

Mating Connector Requirements 

Each port of the stacked Dual Port connector requires one mating SCSI cable connector. The 
connector should be a nonshielded 50-pin keyed connector consisting of two rows of 25 female 
contacts 2.54 mm (0.1 in.) apart. The recommended manufacturer's part number is 3M 
3425-6600. 

Front Panel LED Indicators 

There are two green LED indicators, one per SCSI port. One LED shows activity on port 
A and the second LED shows activity on port B. Refer to Figure 1-4 (Front Panel Led 
Indicators) for more detail. 
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Functional Description 
This section describes the hardware and firmware differences between the standard 
C3007/09/10 differential disk drives and the Dual Port differential disk drives. 

Dual Port SCSI Block Diagram 

Refer to Figure 1-5 (Dual Port Controller Block Diagram). The additional components for 
the Dual port controller include a second SCSI Protocol Controller integrated circuit, an 
additional set of differential transceivers, glue logic, additional by-pass capacitors, pull up 
resistors, an additional LED connector and LED, and three additional pin-sets next to the 
SCSI address pin-sets. The servo, power distribution and read/write electronics are identical 
to the standard C3007/09/10 disk drive. Refer to Chapter 3 of this manual for a functional 
description of these areas. 

Port A SCSI Transceivers 

Port A of the dual port controller uses low. channel to channel skew delay differential 
transceivers for reliable high transfer rates, and glitch-free Power-Up/ Power-Down protection. 

Port B SCSI Transceivers 

Port B has a second set of differential transceivers which are independent from port A. These 
transceivers provide low channel to channel skew delay for reliable high transfer rates, and 
glitch-free Power-Up/Power-Down protection. 

Port A and Port B SCSI Protocol Controllers 

The Dual Port SCSI controller uses two SCSI Protocol Controller integrated circuits, one each 
per port. The Protocol Controller is a direct electrical interface between the SCSI channel 
transceivers and the data buffer. It handles all SCSI protocol, timing, transfer of commands, 
and status. This chip is a 3-port device. The SCSI port controls the SCSI drivers and all data 
and control lines to the SCSI bus through these bus drivers. The microprocessor port allows 
a microprocessor to access all internal registers and to program the chip to execute certain 
functions. And the DMA port is a generic data handling port over which data is transferred 
to the buffer RAM and subsequently to the disk controller chip. 

Buffer Ram 

The buffer RAM contains 256 kilobytes of Static Random Access Memory (SRAM). All data 
transferred between the SCSI bus and the disk must pass through the buffer RAM. The DMA 
data bus is a 16 bit bus protected by an additional 2 bits of parity. The buffer RAM is shared 
by the two SCSI protocol lC's. 

Disk Controller 

The Dual Port PCA uses the same Disk Controller integrated circuit as the standard product. 
It controls the flow of data by interleaving RAM accesses between the SCSI interfaces and 
the disk controller. It has a DMA section which controls the transfer of data between the 
SCSI interfaces, the buffer RAM, and the disk controller. The disk controller also performs 
error checking on data being transferred from the disk to the RAM buffer and generates ECC 
on data transferred from the RAM buffer to the disk. The data controller also does header 
verification during read/write operations. 
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Microcontroller 

The Dual Port PCA microcontroller operates at 12 Megahertz. The code is executed from 
a 256 kbyte Flash EEPROM and it uses 64 kbytes of scratch RAM. The micro controller is 
responsible for decoding and executing incoming SCSI commands from both ports, controlling 
the the servo processor, the read/write circuitry, and managing the head alignment function. 

Detailed Description of Operation 
The Disk Drive is able to service up to 14 initiators (7 per port) by maintaining both an 
initiator SCSI ID and port designator separately for each initiator. 

Firmware Downloads 

The disk drive allows the capability to download firmware updates through either SCSI port. 
Note: if the firmware download process fails, resulting in corrupted Flash EEPROM, all 
subsequent attempts to download firmware or communicate with the drive must be done 
through SCSI port A. 

Multiple Host Selection 

When one of the ports is active and a subsequent selection is received on the previously idle 
port, the firmware will either take the command bytes and disconnect, or respond with status 
(e.g. Busy, Check Condition, Queue Full, Reservation Conflict, etc) if appropriate. If the 
command bytes were taken, the command is queued. Queued commands are serviced after the 
currently active command is complete. If the Link bit of the currently active command is set, 
the target will stay selected to the same initiator until the completion of a command which 
does not have the Link bit set. 

A single command queue is maintained across both ports with commands queued in time 
sequential order, independent of the port in which the command was received. Servicing 
of queued commands is in a time sequential order (the first command received is the first 
command serviced), except for tagged queued commands. For tagged queued commands, the 
order of command execution depends upon the Queue Tag Message previously sent. 

Hard Reset Operation 

An assertion on the SCSI bus Reset (RST) line will: 

clear all I/O processes associated with the bus (port) which received the Reset, 
release any SCSI device reservation received through that bus, 
set operation modes to their initial conditions, 
set Mode Select parameters to their last saved values, 
and, set a Unit Attention condition for all initiators on both buses. 

The initiators on the bus which received the Reset will receive an Additional Sense Code of 29 
(Power On, or Reset, or Bus device Reset occurred), while the initiators on the other bus will 
receive an Additional Sense Code of 2A (Mode Select Parameters Changed). 

Dual Port SCSI-2 Differential Drives 1-5 
(Option 022) 



SCSI Bus Device Reset Other Port Message 

A SCSI Bus Device Reset Other Port Message will: 

clear all I/O processes associated with the other bus (the port which did not receive the 
message), 
release any SCSI device reservation received through the other bus, 
set operation modes to their initial conditions, 
set Mode Select parameters to their last saved values, 
and, set a Unit Attention condition for all initiators on both buses. 

The initiators on the bus which received the Bus Device Reset Other Port Message will receive 
an Additional Sense Code of 2A (Mode Select Parameters Changed), while the initiators on 
the other bus will receive an Additional Sense Code of 29 (Power On, or Reset, or Bus Device 
Reset occurred) 

Inquiry 

Byte 6 of the returned Inquiry data has a llnique port identifier. Bit 4 is defined as the 
DUALP bit and bit 5 is defined as the PORT hit. The PORT bit is only defined when the 
DUALP bit is set to one. A PORT bit of zero indicates that the current NEXUS connects 
to port A, and a PORT bit of one indicates that the current NEXUS connects to PORT B. 
When the DUALP bit is zero, the PORT bit is also zero. 

Returned Inquiry Data 

Byte Bit 

7 6 I) 4 3 2 1 0 

6 Port DUALP 

0 1 Dual Port device: current NEXUS connects to 
Port A 

1 1 Dual Port device: current NEXUS connects to 
Port B 

0 0 Single Port device 

1 0 Invalid 

Unit Attention 

The Unit Attention condition is reported once for each initiator. 

Mode Select/Mode Sense Data 

As in the standard C3007/09/10 disk drive, only one copy of the Mode Select parameters are 
saved. These parameters then apply to all initiators on both ports. 
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ReservejRelease Parameters 

Reserve/Release parameters are maintained for each initiator to allow device reservations for 
any initiator through either port. A device reservation received on one port prohibits use of 
the reserved logical unit by any of the initiators on the other port. Third party reservations 
are only allowed for an initiator on the same bus. 

Synchronous Data Transfer parameters. 

Each Initiator must negotiate transfer parameters separately. 

Other Messages 

When a message is received (other than Bus Device Reset Other Port, which is described 
above), only the I/O processes of the port from which the message was received are affected. 
The other port is. not affected. 
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Table 1·1. 
Dual Port, Narrow, Differential: Address and Option Connector Configurations 

Refer to Figure 1-3 for pin-set locations. 

Pin-set Lower Pin Upper Pin Configuration 

9-Pin Address/Option Connector Configurations 

I (right) Gnd Unit Select SCSI A Address (0 = Open, S = Shorted) 
Al SCSI Address 0: 3 .. 0, 2 .. 0, 1 .. 0 

SCSI Address 1: 3 .. 0, 2 .. 0, 1 .. S 
2 Gnd Unit Select SCSI Address 2: 3 .. 0, 2 .. 5, 1 .. 0 

A2 SCSI Address 3: 3 .. 0, 2 .. 5, 1 .. S 
SC5I Address 4: 3 .. 5, 2 .. 0, 1 .. 0 

3 Gnd Unit Select SCSI Address 5: 3 .. S, 2 .. 0, 1 .. S 
A3 SCSI Address 6: 3 .. 5, 2 .. 5, 1 .. 0 

SCSI Address 7: 3 .. S, 2 .. 5, 1 .. S 

4 Gnd Unit Select SCSI B Address (0 = Open, S = Shorted) 
Bl SCSI Address 0: 6 .. 0, 5 .. 0, 4" 0 

SCSI Address 1: 6 .. 0, 5 .. 0, 4" S 
5 Gnd Unit Select SCSI Address 2: 6 .. 0, 5 .. S, 4" 0 

B2 SCSI Address 3: 6 .. 0, 5 .. 5, 4 .. S 
SCSI Address 4: 6 .. S, 5 .. 0, 4 .. 0 

6 Gnd Unit Select SCSI Address 5: 6 .. S, 5 .. 0, 4 .. S 
B3 SCSI Address 6: 6 .. S, 5 .. 5, 4 .. 0 

SC5I Address 7: 6 .. 5, 5 .. S, 4 .. S 

7 Gnd Write Open: Drive looks at Mode Page header and responds accordingly; default = 
Protect NOT write protected. 

Shorted: Drive is forced into the Write Protect mode. 

8 Key: No pin. Master Sync Output line for Master Sync signal. 

9 (left) Gnd Slave Sync Input line for Slave Sync signal. Note: Do Not short this pin-set. The purpose 
of the upper pin is to provide a ground for external cabling. 

7-Pin Option Connector Configurations 

Rear Pin Front Pin 

7 (left) Auto Gnd 
Spin-Up 

6 Parity Gnd 

5 SDTR Gnd 

4 Unit Gnd 
Attention 

3 n/a n/a 

2 Fast Seek Gnd 

I (right) SCSI-I/ Gnd 
SCSI-2 

Open: Disabled. Drive will not spin up untillnitiator sends Start Unit 
Command. (With Auto Spin-up disabled, the drive will return "not ready" to 
all commands except REQUEST SENSE, INQUIRY, RESERVE, RELEASE, 
and START UNIT until the drive is Ready For Access. 
Shorted: Enabled. Drive will spin up automatically at Power-On. 

Open: Inhibit parity checking. 
Shorted: Enable parity checking. 
Note: Parity is generated whether this pin-set is open or shorted. 

Open: Inhibit drive initiation of SDTR message. 
Shorted: Enable drive initiation of SDTR message at Power-On and Reset. 

Open: Enable Unit Attention. 
Shorted: Inhibit Unit Attention. 

Reserved: Must be open. 

Open: Inhibit Fast Seek function. 
Shorted: Enable Fast Seek function. 

Open: Drive looks at Mode Page 09, byte 8, bit 4 and responds accordingly; 
default = SCSI-2. 
Shorted: Drive is forced to respond as a SCSI-l device. 
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Table 1-2. 
Dual port, Narrow, Differential: Port A and Port B SCSI Connector Pin 

Assignments 

Pin Signal Pin Signal Pin Signal Pin Signal 

1 ShieldGND 14 -DB(5) 27 GroWld 39 +MSG 

2 GroWld 15 +DB(6) 28 GroWld 40 -MSG 

3 +DB(O) 16 -DB(6) 29 +ATN 41 +SEL 

4 -DB(O) 17 +DB(7) 30 -A TN 42 -SEL 

5 +DB(I) 18 -DB (7) 31 GroWld 43 +C/D 

6 -DB(I) 19 +DB(P) 32 GroWld 44 -C/D 

7 +DB(2) 20 -DB(P) 33 +BSY 45 +REQ 

8 -DB(2) 21 DIFFSENS 34 -BSY 46 -REQ 

9 +DB(3) 22 GroWld 35 +ACK 47 +1/0 

10 -DB(3) 23 GroWld 36 -ACK 48 -1/0 

11 +DB(4) 24 GroWld 37 +RST 49 Ground 

12 -DB(4) 25 TERMPWR 38 -RST 50 Ground 

13 +DB(5) 26 TERMPWR 

Note: SHIELD GND is optional on some cables. (Implementors note: Some shielded flat ribbon cables use 
pin 1 as a connection to the shield.) 
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