














































































































































































































































































































































































































































































































































































































































































































































































































Error Handling 
When the mouse receives any input that is not valid or any input with incorrect polarity, it 
issues a resend command (X'FE'). If two inputs that are not valid are received in 
succession, an error code of X'FC' is sent to the system. 

Following a system transmission, the mouse responds within 25 milliseconds to commands 
that require a response, or if an error is detected in the transmission. If the mouse is in the 
stream mode, the system must disable the mouse before issuing any command requiring a 
response. When a command requiring a response is issued by the system, another 
command should not be issued until either the response is received or 25 milliseconds has 
elapsed. No more than four commands not requiring responses can be sent to the mouse in 
succession. 

Data Frame 
The following describes the data frame: 

Bit Function 

start bit 

0 

1-6 

7 

parity bit 

stop bit 

Data Transmission 

Always O 

Data (LSB) 

Data 

Data (MSB) 

Odd parity 

Always 1 

During a data transmission, the 'elk' signal is used to clock serial data. The mouse generates 
the clocking signal when sending data to and receiving data from the system. The system 
requests that the mouse receive system data output by forcing the data signal line to inactive 
and allowing the 'elk' signal to go active. 

Communication is bidirectional, using the clock and data signal lines. The signal for each of 
these lines comes from open collector devices, allowing either the mouse or the system to 
force a line to the inactive level. During a non-transmission state, the 'elk' and 'data' signals 
are both held at the ( +) level. 

Data Output 
When the mouse is ready to transmit data, it must first check for its own inhibit or system 
request-to-send status on the clock and data lines. If the 'elk' signal is low (inhibit status), 
data is continuously updated, and no transmissions are started. If the 'elk' signal is high and 
the data signal is low (request-to-send), data is updated. Data is received from the system 
and no transmissions are started by the mouse until the 'elk' and 'data' signals are both high. 

If the 'elk' and 'data' signals are both high, the mouse proceeds to output a O Start bit, 8 Data 
bits, a Parity bit, and a Stop bit if a transmission is required. Data is valid prior to the falling 
edge of the 'elk' signal and beyond the rising edge of the 'elk' signal. During transmission, 
the mouse checks for line contention by checking for an inactive level on the 'elk' signal at 
intervals not to exceed 100 µsec. Contention occurs when the system lowers the 'elk' signal 
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Data Input 

to inhibit the mouse output after a transmission has been started. If this occurs before the 
rising edge of the tenth clock (Parity bit), the mouse internally stores its data packet in its 
buffer and returns the 'data' and 'elk' signals to an active level. If the contention does not 
occur by the 10th clock, the transmission is complete. 

Following a transmission, the system can inhibit the mouse by holding the 'elk' signal low 
until it can service the input or until the system receives a request from the mouse to send a 
response. 

When the system is ready to send data, it first checks to see if the mouse is transmitting 
data. When the mouse is transmitting, the system can override the output by forcing the 'elk' 
signal to an inactive level prior to the tenth clock. When the mouse transmission occurs after 
the 10th clock, the system receives the data. 

When the mouse is not transmitting or if the system chooses to override the output, the 
system forces the 'elk' signal to an inactive level for a period of not less than 100 µsec while 
preparing for output. When the system is ready to output a O Start bit (data line low), it 
allows the 'elk' signal to go to a(+) level. This state is checked by the mouse at an interval 
not to exceed 1 O milliseconds. 

When a request-to-send condition is detected, the mouse clocks in 11 bits of data. 
Following the tenth clock, the mouse checks for a(+) level on the data line, and if found, the 
mouse forces the data low and clocks once more. This signals the system to return to the 
ready state so it can accept input or enter the inhibit mode until ready. If the data signal is 
detected at an inactive level following clock 10, a framing error has occurred and the mouse 
continues clocking until the data signal is high. The mouse then clocks the Line Control bit 
and requests a resend. 

For each system command or data transmission that requires a response, the system waits 
for the mouse to respond before sending its next output. The response must be within 20 
ms, unless the system inhibits the mouse output or inhibits the data transmission from the 
system that requires a response. 

When a system command is initiated, the data transmission and the associated response is 
not valid. If there is a parity error, the system retransmits the command or data. If the 
response is still not valid or has a parity error after two retries, the system resets the mouse. 

Electrical Interface 
The RISC System/6000 Standard 1/0 supplies the electrical interface to the mouse, 
providing supply and logic level voltages. 

Supply Voltage 
One voltage level is available to the mouse at the system connector. 

V cc = 5 V de ± 10% 

No more than 100 mV peak-to-peak differential noise and ripple is present on the +5 volt 
line. 

On startup and shutdown the mouse can tolerate a voltage overshoot of V cc +30% or a 
voltage undershoot of V cc -0.3 V with no damage. 

Logic Voltage Levels 
The term - level is defined to be equivalent to a voltage, V, measured between a signal 
source and a network ground such that 0.0 V:::;; V:::;; +0.7 V. A signal at a- level is a logical 0. 
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The term + level is defined to be equivalent to a voltage, V, measured between a signal 
source and a network ground such that 2.4 V ~ V ~ +5.5 V. A signal at a + level is a logical 1. 

Operational Characteristics 
Operational characteristics for the mouse are described in the following list: 

Description Characteristic 

resolution Programmable to 25, 75, 150, or 320 counts per inch. Default 
equals 150. 

sampling rate Programmable to 10, 20, 30, 40, 60, 80, 100, or 200 reports per 
second. Default equals 100. 

data modes 

scaling 

power 

protocol 

Stream (default), remote, or wrap. 

1 :1 or 2:1. 

+ 5 V de, ±10%, < 125 mA. 

Clock and Data Interface. 

Connector Specifications 
Figure 109 shows the mouse connector. 

Figure 109. Mouse Cable Connector 

The following list contains mouse connector pin numbers and signals: 

Pin Signal 
1 Mouse Data 
2 Reserved 
3 Ground 
4 +SV de 
5 Mouse Clock 
6 Reserved 
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Chapter 10. Micro Channel Adapter Support 
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Description 
This chapter provides some basic information specific to the RISC System/6000 and the 
support of Micro Channel adapters. Topics included in this chapter are as follows: 

• The first section provides a description of the Micro Channel optional features which will 
be supported in the RISC System/6000 family. 

• The second section provides a brief overview of the RISC System/6000 configuration 
procedure describing how Micro Channel adapters are configured in the system. 

• The third section, titled "RISC System /6000- Other Micro Channel Adapter Design 
Considerations" complements the IBM RISC System/6000 POWERstation and 
POWERserver Hardware Technical Reference - Micro Channel Architecture document. 
That document includes 2 chapters. The first chapter is "Micro Channel Architecture". The 
second chapter titled "Micro Channel Adapter Design", provides some basic guidelines to 
design adapters for the Micro Channel architecture 16-bit and 32-bit products. This third 
section provides additional information not included in the referenced document, such as 
physical specifications for a larger card type, and a current limitation specification for 
Micro Channel adapters installed in the RISC System/6000 family. 

• The last section of this chapter lists deviations from the Micro Channel architecture. 
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IBM Micro Channel Optional Features Supported 
There are a number of features that are optional in the IBM Micro Channel Architecture that 
are supported in the RISC System/6000 family. The optional features that are supported in 
the RISC System/6000 family are: 

• Streaming Data Operations: The streaming data procedure provides a faster data transfer 
rate than the basic transfer procedure. The RISC System/6000 family provides for 16 and 
32-bit Bus Master Streaming Data with the IOCC operating as the slave. 

• Address and Data Parity: The address and data parity support (odd parity) provides the 
ability to detect and recover from parity errors on the Micro Channel. 

• Video Extension:16-bit and 32-bit adapters with video extension may be installed in the 
RISC System/6000 system. However the video extension function is not supported. The 
appropriate signals for the video extension function are provided pull-up resistors but the 
signals are not bussed. The Micro Channel 'oscillator' (OSC) signal is also provided for 
the video extension. The video extension connector pins are supported as follows: 

A Side Pin BSide 

Pullup-2K 10 Pullup-2K 

Pullup-2K 9 Pullup-2K 

Pullup-2K 8 Pullup-2K 

Ground 7 Pullup-2k 

Pullup-2K 6 Pullup-2K 

Pullup-2K 5 Pullup-2K 

OSC (14.318 MHz) 4 Pullup-2K 

Ground 3 Pullup-2K 

Pullup-2K 2 Pullup-2K 

Pullup-2K 1 Pullup-2K 
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• Matched Memory: 32-bit adapters with matched-memory extension may be installed in 
the RISC System/6000 system units. However the matched memory function is not 
supported. The appropriate signals for the matched memory function are bussed and 
pull-up resistors are provided. The matched memory connector pins are supported as 
follows: 

A Side Pin BSide 

Pullup-2.5K 1 Pullup-2.5K 

Ground 2 Pullup-2.5K 

Pullup-2.5K 3 Pullup-2.5K (Reserved) 

Pullup-2.5K (Reserved) 4 Ground 

• Asynchronous Channel Check (-CHCK): To maximize the system and Micro Channel 
availability, use of the asynchronous -CHCK should be avoided in the RISC System/6000 
system. If the asynchronous -CHCK is used by 1/0 adapters, the asynchronous -CHCK is 
detected and all Micro Channel 1/0 activity is momentarily suspended, and this usually 
results in a system reset. 

Configuration 
When a Micro Channel adapter is plugged into a system, the adapter must be made known 
and usable within that system. The RISC System/6000 system and PS/2 systems 
accomplish this by using two different procedures. The procedure is called "SETUP" in a 
PS/2, and is called "Devices Configuration" in a RISC System/6000 system. In "System 
Configuration" in the Micro Channel Architecture chapter, it explains that the system master 
configures a system using setup cycles. The system configuration procedure supports the 
identification of the adapters that reside within the system (by reading the adapter ID's in 
POS) and the configuration of those adapters (by writing configuration data into POS). 
Programmable Option Select (POS) registers are a set of software programmable registers 
located on the adapter accessible during setup cycles. The Option Diskette supplied with an 
existing Micro Channel adapter contains the specific adapter configuration data in a software 
module called the Adapter Description File (ADF). In the RISC System/6000 family, the 
appropriate ADF information is "prepopulated" on the fixed disk in the "Predefined" database 
for the adapters initially supported (Predefined is a set of object classes for the predefined 
configuration data). For a description of the "SETUP" procedures for the PS/2 systems, see 
the "IBM Personal System/2 Hardware Interface Technical Reference". 
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RISC System/6000 Configuration Procedures 
The following sections give a very brief overview of the RISC System/6000 configuration 
procedures (Including the Micro Channel 1/0 adapters), and reference the appropriate 
chapters in the RISC System/6000 AIX Version 3 software documentation for details. 

Devices Configuration 

AD F's 

"Devices Configuration" is a procedure which performs a series of steps to make a device 
known and usable in the RISC System/6000 system. Devices Configuration includes a 
number of software modules called Device Methods. Devices Configuration is performed 
during both system IPL and runtime. Specific "Predefined" information must be provided for 
each adapter. In the RISC System/6000 family, all adapter predefined information is 
prepopulated in the predefined database on the fixed disk for all adapters initially supported. 
Device Methods use the devices predefined information to resolve all device configuration 
options and creates the "Customized Database" (which is the systems "Configured" 
database). There are five device methods that are needed to support a device. They are the 
define, configure, change, undefine, and unconfigure methods. For detailed information on 
the Device Methods, see "Device Methods" in "Programming Device Support for AIX 
Configure subsystems". The appropriate adapter configuration data is also written (By 
Device Drivers) in each adapters set of POS registers. When adding a device to the system, 
there are other areas that must be considered in addition to writing device methods. These 
areas include how the data base, device SMIT dialogues, device drivers, ADF utility, installp, 
and diagnostics, all relate to your device. "Device Methods" in "Programming Device Support 
for AIX Configure subsystems" defines and describes all these items in detail or references 
the appropriate documentation. 

A utility called adfutil command provides the capability to field merge Micro Channel adapter 
resource information (ADF's) for Micro Channel adapters into the predefined information in 
the AIX Version 3 Configuration Database (See adfutil command section in "How To Write 
Device Methods" for more detail). This is accomplished by processing information (ADF's) 
found on DOS formatted diskettes provided with the Micro Channel adapter hardware. A 
new device driver for an existing Micro Channel adapter must also be written specifically for 
the RISC System/6000 system before it can be installed. 

Device Drivers 
For information on writing an adapter device driver see the chapter "How to Write Device 
Drivers" in the software documentation. 

Other Micro Channel Adapter Design Considerations 
This section complements another RISC System /6000 document, IBM RISC System/6000 
POWERstation and POWERserver Hardware Technical Reference - Micro Channel 
Architecture. That document includes 2 chapters. The first chapter is "Micro Channel 
Architecture". The second chapter titled "Micro Channel Adapter Design", provides some 
basic guidelines to design adapters for the Micro Channel architecture 16-bit and 32-bit 
products. This third section will include additional information not included in the referenced 
document such as physical specifications for a larger card type, and a current limitation 
specification for Micro Channel adapters to be installed in the RISC System/6000 system. 
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Adapter Configurations Supported 
The 1/0 Board provides channel connectors to support the following adapter configurations. 

• 16-bit adapter 

• 32-bit adapter 

• 16-bit adapter with video extension 

• 32-bit adapter with video extension 

• 32-bit adapter with match memory 

The physical specification for the 32-bit adapter with video extension is included in this 
section along with the physical specifications for the Type 5 card described below. Physical 
specifications for the other adapter configurations are described in IBM RISC System/6000 
POWERstation and POWERserver Hardware Technical Reference - Micro Channel 
Architecture. 

Dimensions 
RISC System/6000 packaging physically supports two card form factors, Type 3 and Type 5. 

• Type 3 Cards: The Type 3 nominal raw card physical size is 3.475 x 11.5 inches. For 
details of the Type 3 card physical specifications, see the "Micro Channel Adapter Design" 
chapter in IBM RISC System/6000 POWERstation and POWERserver Hardware 
Technical Reference - Micro Channel Architecture (The Type 3 card is also known as 
the Standard raw card size in that document). The raw card is 11.5 inches in length and 
the retainer that fastens to the end of the card extends the overall length to approximately 
12.2 inches. The retainer sits in an adapter channel that will support the card and prevent 
it from tilting sideways and coming into contact with adjacent cards. In some cases the 
card is retained on its top edge (the 3.475 height). Card retainers are required on this 
card. 

• Type 5 Cards: The Type 5 nominal raw card physical size is 4.825 x 13.1 inches. For 
details of the Type 5 card physical specifications, see the figures at the end of this 
section. The raw card is 13.1 inches in length and sits in a channel that will support the 
card and prevent if from tilting sideways. In some cases the card is retained on its top 
edge (the 4.825 height). No card retainer is allowed on this card. 

Cards (Type 3 and Type 5) that are shorter than the dimensions indicated above will require 
a special card retainer which extends the card length to allow proper retention once 
installed. 

Raw Card Thickness 

Thermal 

The bus connector is designed for a feature card thickness of 0.062 ±.005 inch. 

The adapter design should avoid clustering of high temperature components. No component 
should exceed its maximum thermal rating. A figure is shown at the end of this section 
illustrating areas on each card Type where placement of components that tend to operate 
warm should be avoided. 
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Assembled Card Thickness 
For minimum feature card spacing and maximum component height specifications, see 
"Micro Channel Adapter Physical Specifications" in the IBM RISC System/6000 
POWERstation and POWERserver Hardware Technical Reference - Micro Channel 
Architecture document. Deviations from the thicknesses specified can result in touching of 
adjacent cards, affect cooling due to reduced air flow, and may limit placement of 1/0 cards 
within the machine. 

Card Layout With Metal Bracket 
The metal bracket covers 0.200 inch of the card when installed. When laying out the card, 
do not install any components near the 1/0 end of the card that would interfere with the 
installation of the bracket. During the wiring operation do not route lands under the bracket 
because the bracket is located just above the circuit board. If the bracket was slightly bent, 
the bracket could short to the lands. Also use care when placing components near the 
bracket whose leads could short to the bracket. The metal bracket location is the same for 
both Type 3 and Type 5 cards. 

Top Card Connectors 
There are specific requirements for card designs that use a top card connector (See the 
drawings at the end of this section for details). The raw card drawings indicate a specific 
area that must be used for the top card connector. The top of the connector must not extend 
beyond 0.276 inch above the top edge of the Type 3 card. For the Type 5 card, the top edge 
connector must be recessed and not extended above the top edge of the card. Above these 
points, the connector may interfere with the covers. If the connector is located at any point 
other than that specified, the cabling will impact airflow through the system. Note from the 
drawings that Type 3 cards designed specifically for the RISC System/6000 system may 
have a top card connector position other than that specified for the PS/2. Type 3 card 
designs intended for both RISC System/6000 and PS/2 systems which use top card 
connectors, should use the top card connector position specified for use in the PS/2. See the 
appropriate figures in the "Micro Channel Adapter Design" chapter. 
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Power 
The following figure illustrates the recommended maximum currents for adapters installed in 
the RISC System/6000 system. This allows for maximum slot configurability in each RISC 
System/6000 system. Figure 11 O also provides the absolute maximum currents that may be 
allowed per individual card slot and for all slots. Care must be taken when designing cards 
which exceed the recommended maximum current specifications, as this results in system 
configuration limitations (such as not populating some card slots or placement of lower 
power cards or empty card slots next to high power adapters). The RISC System/6000 
current capabilities exceed those defined in the Micro Channel architecture. To enable 
portability across all Micro Channel systems, the Micro Channel architecture current 
requirements should be met. 

RISC System/6000 Models 

320 

RECOMMENDED +5 Volts 
maximum current per +12 Volts 
adapter (amps) -12 Volts 

Absolute maximum +5 Volts 6.5 
current per adapter +12 Volts 1.0 
slot (amps) -12 Volts 0.4 

Maximum current +5 Volts 19.0 
allowed for all card +12 Volts 2.0 
slots combined -12 Volts 0.4 
(amps) 

Figure 110. RISC System /6000 Channel Load Currents 

Notes: 

520,530, 
540,730 930 

3.12 Note 1 
0.25 
0.10 

6.5 6.5 Note 2 
1.0 1.0 
0.5 0.4 

25.0 25.0 Note 3 
2.0 2.7 
1.9 2.0 

1. The RECOMMENDED maximum current ratings allow for maximum configurability 
of all Micro Channel card slots in each RISC System /6000. 

2. The total current for all Micro Channel cards installed in any particular RISC 
System/6000 system must not exceed the maximum total rated currents listed. 

3. The RISC System/6000 system can provide the absolute maximum currents listed 
per Micro Channel card slot. However, cards designed to exceed the 
RECOMMENDED maximum current limits per adapter, result in system 
configuration limitations such as fewer cards allowed per system, etc. Adapter 
cards with power dissipation of 20 watts or more should be separated by empty 
card positions or lower power adapters when possible. 
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Micro Channel Architecture Deviations 
The following are Implementation specific RISC System/6000 deviations from the Micro 
Channel architecture. It has been verified that the supported set of adapters function 
satisfactorily on the Micro Channel in the RISC System/6000 systems with the stated 
deviations. 

• When the RISC System/6000 1/0 Channel Converter (IOCC) is an 1/0 slave on the Micro 
Channel, it will hold the '-CHRDYRTN' line (in some situations) longer than the specified 
3.5 microseconds ('-CHRDYRTN' may be held inactive 3.8 microseconds.) 

• The IOCC does not meet the timing specification T31 for the BE(0-3) lines. BE(0-3) 
becomes valid with the falling edge of '-AOL' instead of the specified time. This still 
provides sufficient time for the 'BE(0-3)' signals to be valid on the bus to meet the T33 
timing parameter for slaves. 

• The RISC System/6000 1/0 Channel Converter (IOCC) as a slave does not check data 
parity on 2-byte transfers from 16-bit bus masters (such as the Token Ring 
High-Performance Adapter and the 4-Port Multi Protocol Adapter) when the lower 2-bits 
of the address are binary '10'. 

• The IOCC activates '-SD STROBE' during Programmed 1/0 (PIO) operations, though 
streaming data operations with the IOCC as the master are not supported. 

• The IOCC does not meet the T1 timing specification during REFRESH cycles. Address is 
valid coincident with Status active Instead of 1 o ns prior to Status active. 

• The RISC System/6000 Standard 1/0 does not activate 'Channel Check' (-CHCK) for 
address parity errors. If an address parity error occurs, the Standard 1/0 will not be 
selected and will not activate '-CD SFDBK'. The lack of '-CD SFDBK' will be detected by 
the IOCC and reported as an exception. 

• The RISC System/6000 Standard 1/0 does not have a parity enable/disable POS bit. In 
the RISC System/6000, the parity function is enabled. 
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Figure 114. Adapter Dimensions-Type 3 Card (32-Bit with Video Extension) 
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Figure 115. Connector Dimensions (32-Bit) 
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Figure 117. Component Locations for Thermal 

Micro Channel Adapter Support 10· 17 



...... 
0 
I ...... 
m 
G> 
CD 
::s 
CD 

el 
'Tl 
cO 
c 

S" 
0 
3 <D 
~ 

?> 0 
::s 

0 
0 
::s 
::s 
CD 

~ 

s:: 
II> ::s 
c 
!!!. 

0 
0 
3 
3 
0 
::s 
0 
!!!. 
~ 

$16 
N 

YI I I 

1 .67 MAX OVER PLATING 
20· ± 2· 

.07 

co ,.... "° U'\ 
MM MM 
<( <( <( <( 

<D 

0.38 ±0.13 
.015 ±.005 

NOTES 

Q} ALL TABS. BOTH SIDES. TO BE GOLD PLATED 0.0018 mm (.00007 inJ MIN 
OVER 0.0025~ mm (.0001 inl MIN NICKEL ANO CHAMFERED AS SHOWN. 

TYP BOTH SIDES 
C>. ~5° TYP BOTH SIDES 

I \ co ...... '° U'\ MM MM 
<( <( <t <( 

:ti,,. 
N 

..; 

TYP BOTH SIDES 
CALL ACCEPTABLE OPTIONS SHOWN! 

g 
•IN 

r-

y 













--------- ----- - -- - ---- -- -----------·-
® 

© IBM Corp. 1990 

International Business Machines 
Corporation 
11400 Burnet Road 
Austin, Texas 78758-3493 

Printed in the 
United States of America 
All Rights Reserved 

SA23-2643-00 

SA23-2643-00 

~ I 


