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Figure 2-1. Examples of Adapter Connectors 
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Dimensions 
The following figures show the dimensions of each type of adapter and the 
associated mounting hardware. The tolerances shown include all individual process 
tolerances and are not cumulative. 

The maximum height for components mounted on the adapter is 15.240 millimeters 
(0.600 inch) on the component (A) side. The maximum height for pins and 
components on the B side of the adapter is 2.667 millimeters (0.105 inch). The 
maximum height on the A side can be extended to 17.145 millimeters (0.675 inch) if 
the card can be properly cooled and electrically insulated. The width of the 
electrical insulator must be included in this dimension. 

Electrical insulation is also required if the card bows in excess of .635 millimeters 
(0.025 inch). Measure the bow at a point 2.54 millimeters (0.100 inch) from the top 
of the card and 146 millimeters (5. 75 inches) from the connector end (rear) of the 
card. 

Adapters using CMOS technology should have all plated connector contacts the 
same length to reduce the exposure of incorrect bias to modules. 

Micro Channel Adapter Design 2-3 



r 
.... = 3: 
~ 
Cl.I n 
Cl.I 
~ 

I 
~ 
=:: 
5· ... 
0 

n r 
1 
> a e: 
R 
~ ... 
0 

"tl 
dii" 
i:: 
~ 

"' ~ 
~ 
Ill 
'S. 
0 ... 
ti 
§" 
0 
1:1 
l!l. 
0 
1:1 
"' ,-. 
00 
I 

0 ... 
..... 
0\ 
I 

l:cl 
E 

El 

~s~§ 0 .o. 
of! fl fl fl 

~!S~~ 
I!.,;;:::: N 

'°lo "!~ 
0 C! 
• • 
~~ 

ii~ ~ 

{4X)A45° X 0.38z0.127 
.015z.005 

15.54=0.13 
.612=.005 

281.94z0.076 
11.100=.003 

292.1 a0.254 
11.500 ... 010 

Primary Datum ill 

A -----r-

58.6*0.13 
2.307=.005 

86.64z0.25 
3:411=.010 

107.31=0.076 
4;225-.0~003 

112.39oo0.25 
4.425=.010 

3.17,.0.076 PTH 
.125 ... 003 

El 

~-0 • • • 
~~ 
l!?twi 



$:: 
5· ... 
0 

("} 

~ g 
g. 

i s-... 
tJ 
CD 

"' tlQ" 
= 
N 
I 

"' 

~ 
~ ... 
(I) 

N 
I 

:"' 
(") 
0 
::s ::s g -0 ... 
tJ 
§" 
g 
"' o· 
::s 
"' ,.-._ 

~ 
0 ... 
...... 
°' ~ -'-' 

~,8 +! • 
,.._ +! 
qje 
~ .. ~ 

(2X) Both Sides h.905 111] 
.075 

Primary Datum IIJ 

(56X) Both Sides .508"' 0.025 [I] 
.02±.001 

(56X) Both Sides .508± 0.025 [I] 
.02±.001 

I 57.781 [I] 
2.275 

QJ Dimensions Critical to Function 

[I) Component Free Area Both Sides 

§] §] 

~,8 ~ ~ ~18 'il+i ,!,\~+l+i 
:!! !l! E "l &l~ 
lO - m . 

(54X) Both Sidesc:Im [I] 
.050 

(56X) Both Sides 
(Tab to Datum) 

[I] 

I-ti 0.025 <.001 l 8 I [I] 
(56X) Both Sides 
(Tab to Tab) 

~Cards Using CMOS Technology Should Make All Card Tabs the Same 
Length to Reduce the Exposure of Incorrect Bias to the Modules 



t z 

t 
"' ~8 c:> • 
• • .... .., 
'":"' 
.,,~ .. 

[!] QLO"O ~ QE"QL 

[!] 9LO"O ~;w ~L 
o~o·~9Lv·e 

o~o-.og~· 

Figure 2-4. Adapter Dimensions (8- or 16-Bit with Video Extension) 

2-6 IBM RISC System/6000 Micro Channel™ Architecture 



~ 
5· .... 
0 
("') 

~ 
= [ 

~ 
"O 
~ .... 
ti 
0 

"' oq" 
= 
~ 
I 

-..I 

"l'1 
oq" 
~ .... 
0 

~ 
~ 

("') 
0 

= ~ 
0 -0 .... ! 
ti 
§" 
0 

= "' 5· 
= "' ,-... 

Cf> 
0 .... -9' 
tx:i 
;=.: 
~ 

~ 
$ 
p.. 
0 
0 

trl 
~ -0 

= "' 5· 
= '-' 

~18 -H • 

q~ 
~~ 

0.927:0.025 BJ 
.0365%.001 

0.927±0.025 BJ 
.0365±.001 

(2X) Both Sides Ii.sos I BJ 
.075 

§-<Ill! 

'-Primary Datum BJ 

@;!-<Ill 

I 57.7al [!] 
2.275 

(63X) Both Sides ~BJ 
.050 

(66X) Both Sides .508±0.025 BJ 
.02±.001 

(66X) Both Sides .508±0.025 BJ 
.02±.001 

ls1.59I BJ 
2.42 

QJ Dimensions Critical to Function 

0 Component Free Area Both Sides 

§] §] 

"'18 ~ g.., 8 - 0 .,.-
ci. ti -H +i. 
ttttm;g.,.-Hrn 

!~~"l:~ .. 

L.,,,. t.0001 a 1 ol [j] 
(66X) Both Sides 
(Tab to Datum) 

I• I 0.025 (.0011 8 I BJ 
(66X) Both Sides 
(Tab to Tab) 

~Cards Using CMOS Technology Should Make All Card Tabs the Same 
Length to Reduce the Exposure of Incorrect Bias to the Modules 



9L~· 

t z 

9LO"O.,~nL 
o~o· .. gLv·e 

Figure 2-6. Adapter Dimensions (32-Bit) 

2-8 IBM RISC System/6000 Micro Channel™ Architecture 



a:: 
~· 

I 
! 
ct .... 

~ 
"' ~· 

~ 

~ 

"tj 

~· 
.... 
(1l 

N 

:'..i 
(") 

I 
0 .... 
0 
§' 
g 
f:!l, 
0 = "' ..--w 
N 

~ c 

qi~ 
~ . 

Primary Datum [I] 

(92X) Both 

(2X) Both S1des!L@[I] 
.075 

(111.75 
4.40 

[!] D1mens1ons Critics! to Function 

0 Component Free Area Both Sides 

157.78111 
2.275 

0 Cards Using CMOS Technology Should Make All Card Tabs the Same 
Length to Reduce the Exposure of Incorrect Bies to the Modules 

(92X} Both Sides 
(Tab to Datum) 

l+I o.o25 l.oo11e I 
(92X) Both Sides 
(Tab to Tab) 



~ 
~ 
~ 

..... = 
~ 
~ ..... 
tlJ 
(') 
tlJ 
'< 
"' .... a --0\ 
0 
0 
0 

~ 
()" 

8 
(') 

r 
~ 
> a e: s-
0 .... 
El 
n 

"!j 

~-
n 

N 
I 

?Cl 

> c. 
"' ~ 
n 
'"t 

9. 
!3 
g 
[!l. 
0 
t:S 
"' ,....._ 
w 
N 

~ .... 
~-
So 
~ 
"' g. 
n c. 
~ 
n 
!3 
0 

8-

!$!~~ 
c:iqd . .. "'. l'\iSor:~ 
IBC'i;:: N 

~1$! oq 
•• 1ii2 
<'>or; 

Permissible Edge 
Connector Location 

········"·~·'"'~~ 

(4X) A45° X 0.38 .. 0.127 
.015 ... 005 

~ I/ Primary Datum 

54.89 
2.161 

281.94* 0.076 111 
11.100* .003 

292.1 .. 0.254 
11.500*.010 

A 

63.78 .. 0.13 
2~511* -:oos 

86.64*0.25 
3.411*-:010 

107.31*0.076 Prior to Platina 111 
4.225*.003 

112.39*0.25 
4.425 ... 010 



Materials: 
Holder and Retainer - Polycarbonate UL 94 V-0 
Bracket - AISI Type 302 1/4 Hard Stainless Steel 
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Figure 2-9. Connector Dimensions (32-Bit with Matched Memory) 
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Figure 2-10. Connector (Common Detail) 
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Meterlels: 
Holder and Retainer - Polycarbonate UL 94 V--0 
Bracket • AISI Type 302 1/4 Hard Stalnlees Steel 
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General Design Considerations 

Safety 

Thermal 

Each designer must take the precautions necessary to protect the safety of the end 
user, provide reliable operation of the device, and ensure the device does not 
interfere with the operation of the system or any other installed devices. The design 
considerations described in this section are not the only considerations, but rather 
those that might otherwise be overlooked. 

Avoid exposed high-voltage or current points, sharp edges, and exposed components 
that operate at high temperatures. Devices must not channel de power outside the 
system unit in any manner that violates Underwriters Laboratory and Canadian 
Standards Association guidelines. 

Note: Canadian Standards Association C22.2, paragraph 4.11.3, number 154 
requires protection of conductors of external interconnecting cords and cables 
connected to secondary circuits. 

IBM does not support installing or removing Micro Channel adapters or 
components when the system power is on. 

The system unit is cooled internally by low-volume forced air. Adapter designs must 
allow for adequate air space between the adapters. A void using internal cables as a 
mechanism for signal communication inside the system unit, they can interfere with 
the air flow. If internal cables are required, they must be positioned to minimize the 
impact on airflow. The maximum height for components mounted on the adapter 
should not exceed the dimensions specified under "Dimensions" on page 2-3. The 
adapter design should avoid clustering of high-temperature components. No 
component should exceed its maximum thermal rating. 

Electromagnetic Compatibility 
Adhere to the following guidelines to reduce electromagnetic compatibility (EMC) 
problems. 

• The adapter end brackets make a continuous 360° connection to the outside 
"skin" of the system unit cabinet. A similar 360° connection to the inside skin 
should also be provided. The adapter bracket must not be used as a de voltage 
return path, a logic-ground connection, or an audio ground connection. 

• The end bracket at the rear of the adapter is isolated from de ground on the 
adapter. The bracket must be grounded through a screw connection to the 
system unit and designed as shown in Figure 2-14 on page 2-17. 

• All connector ground pins must be connected to the interplane ground at the 
channel connector, and the +5 Vdc power must be immediately connected to the 
+5 Vdc power plane. 

• All adapters must provide nonsegmented internal power and ground planes. 

• Each surface-mount technology module position should provide a decoupling 
capacitor pad with minimal connection inductance. Pin-in-hole modules should 
be decoupled if they drive or contain edge-triggered logic. Capacitors can range 
between 0.01 and 0.10 microfarad and should be low-inductance ceramic or a 
layered design. 

• Internal cables should be avoided as a mechanism for signal communication 
inside the system unit. The channel should not be extended outside the system 
unit, except by an-adapter. 
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Diagnostics 

• Clocks should be properly imbedded and terminated. When clocks, strobes, and 
handshakes are generated or received, care should be taken to control the 
rise-and-fall times to minimize radiation. 

• External cables should connect through 360° shielded D-shell or equivalent 
connectors. Avoid the use of "pigtail" shield connections. Shield terminations 
should be connected to the external shield of the cable connector. Do not bring 
the shield through the connector and connect it to either logic ground or the 
inside skin of the cabinet. 

• High-current power within the system unit should provide adjacent return paths 
to allow the maximum cancelation of radiated magnetic fields by the mutual 
coupling between the supply and return lines. 

All writable registers typically are readable at the same address. External interfaces 
typically include 100% diagnostic wrap capability by electronic switching or an 
external wrap tool. 

Design Guidelines 
Adapters designed for the Micro Channel architecture must comply with the 
following design guidelines: 

• Each I/O adapter must decode all 16 lines of the I/O address. 

• Each memory adapter must decode all 24 lines of the memory address and 
MADE24. 

• Each 32-bit memory adapter must decode all 32 lines of the memory address if 
MADE 24 is inactive. If MADE 24 is active, the upper 8 address lines (24-31) are 
indeterminate. 

• Each adapter must replace the function of switches and jumpers with registers 
that incorporate POS logic. 

• Each adapter must issue an adapter ID to the data bus when interrogated. 

To minimize the number of required drivers, only the logical 0 bits in the 
adapter ID need to be driven. This provides 39,202 combinations with 8 drivers 
or less. 

The following figure shows the recommended ID values for vendors. ID values 
8100 to FFFE are assigned for IBM products only. 

Note: Programs should not make decisions based on the high nibble of the 
Adapter ID groupings. 

ID 

0000 
0001 to OFFF 
5000 to 5FFF 
6000 to 6FFF 
7000 to 7FFF 
8000 to 80FF 
FFFF 

Definition 

Device Not Ready 
Bus Master 
Direct Memory Access Devices 
Direct Program Control (Including Memory-Mapped I/O) 
Storage* 
Video 
Device Not Attached 

* Multiple-function adapters containing storage typically respond as storage. 
' 

Figure 2-15. Vendor ID Assignments 
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• Each enabled adapter must return a '-card selected feedback' signal (-CD SFDBK) 

to the system microprocessor when an access is made to the address space of the 
adapter, or when the adapter is selected by arbitration level. -CD SFDBK must 
not be generated when the '-card setup' (-CD SETUP) line is active. 

• Each adapter design must be capable of degating all outputs to the system board 
(including -CD SFDBK, -CD DS 16/32, interrupts, and so on) if bit 0 of POS Register 
2 is set to 0. 

• Following a reset, each adapter must set bit 0 (Card Enable) of its POS Register 
2 to 0. 

• If applicable, the adapter can reside at an alternate address (corresponding to 
one selected by switches on a Personal Computer-type adapter). 

• Adapter designs should not extend the card-edge connector beyond the basic 16-
or 32-bit connector unless the signals provided by the extension are used by the 
adapter. 

• A physical notch at positions 59 and 60 should not be implemented unless the 
adapter will function in a 16-bit channel connector. The notch can be 
implemented on a 32-bit adapter if that adapter can function in a 16-bit channel 
connector. 
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APAREN 1-7 
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arbitration 1-21 
arbitration block diagram 1-23 
arbitration bus 1-6 
arbitration cycle 1-27 
arbitration level field 1-75 
arbitration timing 1-27 
arbitration/grant signal 1-6 
ARBO - ARB3 1-6 
ARB/-GNT 1-6 
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assembly, typical adapter 2-13 
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asynchronous -CHCK 1-97 
asynchronous-extended cycle 1-38 
AUDIO 1-14 
AUDIO GND 1-14 
audio ground 1-14 
audio sum node signal 1-14 
auto-increment enable field 1-76 
auxiliary video extension 1-103 
auxiliary video signal 1-18 
AO - A31 1-7 

© Copyright IBM Corp. 1990 

B 
base architecture, 16-bit 1-19 
base architecture, 32-bit 1-20 
basic transfer 1-30 
BE signals 1-41, 1-42 
BEO - BE3 1-10 
bracket, adapter 2-17 
burst DMA transfer 1-66 
burst mode 1-30 
burst signal 1-7 
burst transfer 1-7, 1-25, 1-63 
burst transfer, preempted 1-25 
bus master 1-2 
bus, arbitration 1-6 
byte enable 1-41 
byte enable signals 1-10 

c 
card data size 16 signal 1-10 
card data size 32 signal -f~ro 
card enable field 1-75 
card selected feedback signal 1-8 
card setup signal 1-14 
CD CHRDY 1-11 
CD DS 16 1-10 
CD DS 32 1-10 
CD SETUP 1-14 
CD SFDBK 1-8 
central arbitration control point 1-21 
central data steering 1-42 
central steering logic 1-42 
central translator logic 1-42 
channel check field 1-75 
channel check signal 1-14 
channel connector definition 1-99 
channel connector diagram 1-100 
channel connector voltages and signal 

assignments 1-101 
channel connectors 1-99 
channel definition 1-6 
channel load current 1-104 
channel ownership 1-21 
channel ready return signal 1-11 
channel ready signal 1-11 
channel reset 1-99 
channel reset signal 1-14 
channel signal groups 1-15 
channel support 1-41 
channel time-out 1-26 
channel timeout exception 1-92 
CHCK 1-14 

X-1 



CHCK field 1-75 
CHRDYRTN 1-11 
CHRESET 1-14 
CHRESET signal 1-99 
circuit protection, secondary 2-21 
CMD 1-11 
CMOS technology 2-3 
command signal 1-11 
common detail, connector 2-12 
compatibility, electromagnetic 2-21 
component height 2-3 
conditionally-required fields 1-75 
conductor protection 2-21 
configuration data 1-74 
configuration fields 1-74 
configuration, system 1-73 
connector common detail 2-12 
connector description 2-12 
connector dimensions 2-5 
connectors, channel 1-99 
connector, auxiliary video extension 1-103 
connector, matched-memory extension 1-103 
connector, 16 bit 1-101 
connector, 32-bit 1-102 
controlling master 1-21 
cycle, arbitration 1-27 
cycle, asynchronous-extended 1-38 
cycle, default 1-33 
cycle, synchronous-extended 1-36 

D 
data and address parity enable field 1-83 
data bus signals 1-10 
data bus signals (0 - 31) 1-10 
data bus steering 1-43 
data bus steering control 1-41 
data parity 1-83 
data parity enable field 1-76 
data parity enable signal 1-11 
data parity exception handling 1-89 
data parity read operations 1-84 
data parity signals (0 - 3) 1-11 
data parity write operations 1-86 
data port 1-2 
data replication, data bus 1-41 
data size 16 return signal 1-12 
data size 32 return signal 1-12 
data steering 1-40 
data transfer cycle 1-30 
default cycle 1-33 
default master 1-21 
definition, channel 1-6 
description, micro channel 1-1 
design considerations 2-21 
design guidelines 2-22 
design, adapter 2-1 

device I/O address assignment field 1-76 
diagnostics 2-22 
dimensions, adapter 2-3, 2-4 
dimensions, connector 2-5 
dimensions, video adapter 2-6 
dimensions, video connector 2-7 
direct memory access (DMA) procedure 1-61 
DMA controller 1-2 
DMA cycle termination 1-63 
DMA slave 1-3 
DMA use of -BURST 1-63 
DPAREN 1-11 
DPARO - DPAR3 1-11 
DS 16 RTN 1-12 
DS 32 RTN 1-12 
DO - D31 1-10 

E 
electromagnetic compatibility 2-21 
end of transfer 1-21, 1-63 
BOT 1-21 
error condition 1-83 
examples, adapter connectors 2-2 
exception condition reporting 1-83 
exception conditions 1-83 
exception handling 1-97 
exception reporting 1-92 
exception reporting using external interrupt 1-97 
exception, channel time-out 1-26 
exiting inactive state 1-27 
extensions, architecture 1-19 

F 
fairness enable field 1-76 
fairness feature 1-26 
first cycle after grant 1-29 
formula, maximum statistical current 1-104 
formula, total channel current 1-104 

G 
guidelines, design 2-22 

H 
handling, exception condition 1-83 
height of components 2-3 
holder, adapter 2-14 

inactive state 1-26 
inactive state, exiting 1-27 
interrupt 1-71 
interrupt signals 1-14 
IRQ 14-15 1-14 
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IRQ 3-7 1-14 
IRQ 9-12 1-14 
1/0 address decode 1-79 
1/0 slave 1-3 

L 
load current 1-104 
local arbiters 1-21, 1-23 

M 
MADE24 1-8 
masters 1-2 
master, controlling 1-21 
master, default 1-21 
matched memory enable field 1-77 
matched-memory connector 1-103 
matched-memory signal 1-18 
maximum statistical current formula 1-104 
memory address enable 24 signal 1-8 
memory slave 1-3 
memory/-input output signal 1-8 
micro channel adapter design 2-1 
micro channel description 1-1 
MSDR 1-12 
multiple card adapters 1-74 
multiple data transfers 1-21 
multiplexed streaming data request signal 1-12 
M/-IO 1-8 

0 
option select data fields I-77 
optional configuration fields I-77 
osc 1-14 
oscillator signal 1-14 
ownership, channel 1-21 

p 
parity errors 1-83 
POS 1/0 address selection 1-79 
POS 1/0 address space 1-74 
POS registers 1-74 
power on reset 1-99 
power specifications 1-104 
PREEMPT 1-7, 1-25 
preempt signal 1-7 
preempted burst transfer 1-25 
preemption 1-25 
primary cards I-7 4 
protection of conductors 2-21 

R 
recommended assignments 2-22 
REFRESH 1-14 

refresh signal 1-14 
regulation, voltage 1-105 
reporting procedure, exception condition 1-83 
required configuration fields I-74 
reserved signals 1-100 
reset 1-99 
retainer, adapter 2-15 

s 
safety 2-21 
SBHE 1-12 
SD STROBE 1-12 
SDR(O,l) 1-12 
secondary cards 1-74 
secondary circuit protection 2-21 
select feedback exception 1-98 
selected feedback return exception enable field 1-77 
selected feedback return signal 1-8 
setup cycle timing 1-81 
SFDBKRTN 1-8 
signal descriptions 1-6 
signal groups 1-15 
signals 

-AOL 1-7 
-APAREN 1-7 
-BEO - -BE3 1-10 
-BURST 1-7 
-CD DS 16 1-10 
-CD DS 32 1-10 
-CD SETUP 1-14 
-CD SFDBK 1-8 
-CHCK 1-14 
-CMD 1-11 
-DPAREN 1-11 
-DS 16 RTN 1-12 
-DS 32 RTN 1-12 
-MSDR 1-12 
-PREEMPT 1-7 
-REFRESH 1-14 
-SD STROBE 1-12 
-SDR(O,l} 1-12 
-SFDBKRTN 1-8 
·SO, -SI 1-13 
-TC 1-13 
address bus I-7 
APARO - APAR3 1-8 
ARBO - ARB3 1-6 
ARB/-GNT 1-6 
AUDIO 1-14 
AUDIO GND 1-14 
auxiliary video 1-18 
CD CHRDY 1-11 
CHRDYRTN 1-11 
CHRESET 1-14 
data bus 1-10 
DPARO - DPAR3 1-11 
DO - 031 1-10 
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signals (continued) 
IRQ 14-15 1-14 
IRQ 3-7 1-14 
IRQ 9-12 1-14 
MADE 24 1-8 
matched-memory 1-18 
M/-IO 1-8 
osc 1-14 
TR 32 1-13 

signals, address bus 1-7 
signals, arbitration 1-6 
signals, interrupt 1-14 
signals, reserved 1-100 
single DMA transfer 1-64 
single transfer 1-62 
slaves 1-2 
specifications, power 1-104 
status field 1-76 
status information field 1-78 
status signals 1-13 
steering control, data bus 1-41 
streaming data address management 1-47 
streaming data cycle termination 1-54 
streaming data enable field 1-77 
streaming data request signals 1-12 
streaming data request 1 signal 1-13 
streaming data strobe signal 1-12 
streaming data timing specifications 1-56 
streaming data transfer 1-44 
streaming transfer, address boundary alignment 
synchronous -CHCK 1-93 
synchronous-extended cycle 1-36 
system byte high enable signal 1-12 

refid.-SBHE 1-12 
system configuration 1-73 
system configuration fields 1-74 
system configuration procedure 1-79 
system configuration timing 1-81 
system master 1-2 
SO, Sl 1-13 

T 
TC 1-13 
technology, CMOS 2~3 

terminal count signal 1-13 
termination, DMA cycle 1-63 
termination, streaming data 1-54 
thermal 2-21 
timing diagrams, system configuration 1-81 
timing, first cycle after grant 1-29 
total channel current formula 1-104 
TR 32 1-13 
TR 32 signal 1-42 
translate 32 signal 1-13 
translator, address bus 1-41 
typical adapter assembly 2-13 

1-48 

v 
video adapter dimensions 2-6 
video connector dimensions 2-7 
voltage regulation 1-105 

Numerics 
16-bit base architecture 1-19 
16-bit connectors 1-99 
32-bit base architecture 1-20 
32-bit connectors 1-99 
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