
















































































































































































Removing the AFI 

• "u."n.) 

Reshipping the AFI 

t 

Before removing the API from the host computer, be sure you have an 
appropriate anti-ESD work area available. Remember to handle the PCA 
carefully, since many of the electronic components are very sensitive to 
ESD. See the description of ways to avoid ESD damage in chapter 2 . 

Before removing the AFI from the host computer, follow the steps listed 
in your system manuals to shut down the operating system and switch otT 
the computer. Failure to do so may cause electrical shock as well as 
possible harm to the host system, the AFI and the external device, as well 
as loss of data. 

Removing the PCA requires that you disconnect the cable from the 
frontplane connector. With the cable out of the way, grasp the extractor 
levers on each side of the API PCA and pull them toward you. This will 
force the backplane connector out of the host backplane. Continue to pull 
the PCA using the extractor levers until it clears the card cage. Place it in 
a static guard bag 

Then place the bag in the original shipping container and seal it. 

Before shipping to HP, you should have an authorization form and other 
HP documents, available through the Sales and Support Offices. Be sure 
to contact HP before sending the package to assure proper credit and 
tracing of your PCA. . 

Send the package only with adequate insurance and registration. 
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A 
Pin Assignments for AFI 
Connector and Cables 

Tables A-I through A-6 identify the wiring of the API and cables 
27114-630001 and 27114-63003. Use table 2-5 as a worksheet when wiring 
a connector for an existing device. In these tables, "ROn-/ + " stands for 
Receive Oata n low/high, "SOn-/ + " stands for Send Oata n low/high. See 
chapter 3 for a description of the other mnemonics. 

Frontplane Connector The API uses pin BI0 for diagnostics. 00 not use it for any other reason. 

Table A·l. AFI Frontplane Connector (J2) Pin Assignments 

Signal F/P Signal F/P Signal F/P Signal F/P 
Name Pin Name Pin Name Pin Name Pin 

ROO + COl SOO+ CO2 ROO- AOI SOO- BOl 
ROl+ C03 SOl+ C04 R01- A03 SOl- B03 
R02+ C05 S02+ B05 R02- A05 S02- C06 
R03+ C07 S03+ COS R03- A07 S03- B07 
R04+ C09 S04+ B09 R04- A09 S04- CIO 

R05+ Cll S05+ C12 R05- All S05- Bll 
R06+ C13 S06+ B13 R06- A13 S06- C14 
R07+ C15 S07+ C16 R07- A15 S07- B15 
ROS+ A17 SOS+ B17 ROS- C17 SOS- C1S 
R09+ A19 S09+ C21 R09- C19 S09- A21 

ROIO+ C20 SOlO + B21 ROIO- B19 SOlO- C22 
ROll + A23 SOlI + B23 RRll- C23 SRll- C24 
R012+ A25 S012+ B25 R012- C25 SO 12- C26 
R013+ A27 S013+ C28 R013- C27 S013- B27 
R014+ A29 S014+ B29 ROl4- C29 SO 14- C30 

R015 + A31 S015 + C32 R015- C31 S015- B31 
STSO+ A16 CTLO+ A24 STSO- B16 CTLO- B24 
STS1+ B1S CTL1+ A26 STS1- A1S CTL1- B26 
STS2+ A12 CTL2+ B28 STS2- B12 CTL2- A28 
STS3+ B02 CTL3+ A04 STS3- A02 CTL3- B04 

STS4 + /PEND + A06 HEND + /CTL4 + BOB STS4-/PEND- B06 HEND-/CTL4- AOS 
ATTN + /STS5 + A30 POIR + /CTLS + B32 ATTN-/STS5- B30 POIR-/CTLS- A32 
PFLG+ B14 PCTL+ B22 PFLG- A14 PCTL- A22 
ShieldGND AIO No Connection BIO GND-Signal A20 GND-Signal B20 
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Differential Signal Cable 
Assignments 

Signal 
Name 

RDO+ 
RD1+ 
RD2+ 
RD3+ 
RD4+ 

RD5+ 
RD6+ 
R07+ 
R08+ 
RD9+ 

ROI0+ 
ROll + 
R012 + 
R013 + 
R014+ 

R01S+ 
STSO+ 
STSl+ 
STS2+ 
STS3+ 

Table A-2lists the pin assignments of the API cable when the API is in 
differential mode. "Distant End Cable Pin" is the cable connector pin that 
will attach to the external device with the cable connected to the API. To 
wire the cable connector for the external device, use this information to 
identify the pin assignments. 

F/P 
Pin 

COl 
C03 
C05 
C07 
C09 

Cl1 
C13 
C15 
A17 
A19 

C20 
A23 
A25 
A27 
A29 

A31 
A16 
B18 
A12 
B02 

Table A-2. AFI Cable (27114-63001) Signal Locations 
(Differential Mode) (1 of 2) 

Distant End Signal FfP Distant End 
Cable Pin Name Pin Cable Pin 

CO2 SDO+ CO2 COl 
C04 SD1+ C04 C03 
B05 SD2+ B05 C05 
COS SD3+ COS C07 
B09 SD4+ B09 C09 

C12 SD5+ C12 Cl1 
B13 SD6+ B13 C13 
C16 S07+ C16 C15 
B17 S08+ B17 Al? 
C21 S09+ C21 A19 

B21 SOlO + B21 C20 
B23 SOll+ B23 A23 
B25 SD12+ B25 A25 
C28 SD13 + C28 A27 
B29 SD14 + B29 A29 

C32 S015+ C32 A31 
A24 CfLO+ A24 A16 
A26 CfLl+ A26 B18 
B32 CfL2+ B28 A30 
A04 CfL3+ A04 B02 

STS4 + /PEND + A06 BOB HEND + fCfIA + BOB A06 
A TIN + /STS5 + A30 B28 PDIR + /CfLS + B32 A12 
PFLG+ B14 B22 PCfL+ B22 B14 
ShieldGND AI0 AIO GND-Signal A20 B20 
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Signal 
Name 

ROO-
R01-
R02-
R03-
R04-

ROS-
R06-
R07-
R08-
R09-

R010-
ROll-
R012-
R013-
ROl4-

R01S-
STSO-
STSl-
STS2-
STS3-

STS4-/PEND-
A TI'N-/STSS-
PFLG-
GND-Signal 

Table A-2. AFI Cable (27114-63001) Signal Locations 
(Differential Mode) (2 of 2) 

F/P Distant End Signal F/P Distant End 
Pin Cable Pin Name Pin Cable Pin 

AOl BOl SDO- BOl AOl 
A03 B03 SOl- B03 A03 
AOS C06 S02- C06 AOS 
A07 B07 S03- B07 A07 
A09 Cl0 S04- Cl0 A09 

All Bll SOS- Bll All 
A13 C14 SD6- C14 A13 
A1S B1S S07- B1S A1S 
C17 C18 S08- C18 C17 
C19 A21 S09- A21 C19 

B19 C22 SO 10- C22 B19 
C23 C24 SOll- C24 C23 
C25 C26 SO 12- C26 C25 
C27 B27 S013- B27 C27 
C29 C30 SO 14- C30 C29 

C31 B31 SOlS- B31 C31 
Bl6 B24 CfW- B24 Bl6 
Al8 B26 CfLl- B26 A18 
Bl2 A32 CfL2- A28 B30 
A02 B04 CfL3- B04 A02 

B06 AOS HEND-/CfL4- AOS B06 
B30 A28 POIR-/CfLS- A32 B12 
A14 A22 PCfL- A22 A14 
B20 A20 No Conn Bl0 ---
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Single-Ended, High-True 
Signal Cable Assignments 

Table A-3lists the pin assignments of the frontplane connector J2 when 
the API is in a high-true, single-ended mode. "Distant End Cable Pin" is 
the cable connector pin that will attach to the external device with the 
cable connected to the API. To wire the cable connector for the external 
device, use this information to identify the pin assignments. 

Signal 
Name 

ROO + 
R01+ 
R02+ 
R03+ 
R04+ 

R05+ 
R06+ 
R07+ 
R08+ 
R09+ 

ROI0+ 
ROll+ 
R012 + 
R013 + 
R014 + 

R015 + 
STSO+ 
STS1+ 
STS2+ 
STS3+ 

STS4 + /PEND + 
A TIN + /STS5 + 
PFLG+ 

A-4 Pin Assignments of AFI Connector and Cables 

Table A-3. AFI Cable (27114-63001) Signal Locations 
(Single-Ended, High-True) (1 of 2) 

F/P Distant End Signal F/P Distant End 
Pin Cable Pin Name Pin Cable Pin 

COl CO2 SOO+ CO2 COl 
C03 C04 SOl+ C04 C03 
C05 B05 S02+ B05 C05 
C07 COB S03+ COS C07 
C09 B09 S04+ B09 C09 

Cll C12 S05+ C12 Cll 
C13 B13 SD6+ B13 C13 
C15 C16 S07+ C16 C15 
A17 B17 S08+ B17 A17 
A19 C21 S09+ C21 A19 

C20 B21 SOlO + B21 C20 
A23 B23 SOll + B23 A23 
A25 B25 SO 12 + B25 A25 
A27 C28 S013 + C28 A27 
A29 B29 S014 + B29 A29 

A31 C32 SO 15 + C32 A31 
A16 A24 CfLO+ A24 A16 
B18 A26 CfLl+ A26 B18 
A12 B32 CfL2+ B28 A30 
B02 A04 CfL3+ A04 B02 

A06 BOB HEND + /CfL4 + B08 A06 
A30 B28 POIR + /CfLS + B32 A12 
B14 B22 PCfL+ B22 B14 



i 
'I 
I 

Signal 
Name 

Shield 
No Conn 
GND 
GND 
GND 

GND 
GND 
GND 
GND 
GND 

GND 
GND 
GND 
GND 
GND 

GND 
GND 
GND 
GND 
GND 

GND 
GND 
GND 
GND 
GND 

Table A-3. AFI Cable (27114-63001) Signal Locations 
(Single-Ended, High-True) (20(2) 

F/P Distant End Signal F/P Distant End 
Pin Cable Pin Name Pin Cable Pin 

AI0 AI0 GND C18 C17 
BI0 BI0 GND C19 A21 
A20 B20 GND C22 B19 
B20 A20 GND C23 C24 
AOI BOl GND C24 C23 

A03 B03 GND C25 C26 
A05 C06 GND C26 C25 
A07 B07 GND C27 B27 
A09 CI0 GND C29 C30 
All Bll GND C30 C29 

A13 C14 GND C31 B31 
A15 B15 GND A02 B04 
A21 Cl9 GND Al4 A22 
BOl AOl GND A18 B26 
B03 A03 GND A22 A14 

B07 A07 GND B04 A02 
Bll All GND Bl2 A32 
B15 A15 GND Bl6 B24 
Bl9 C22 GND B24 B16 
B27 C27 GND B26 A18 

B31 C31 GND A28 B30 
C06 A05 GND AOS B06 
CI0 A09 GND A32 B12 
C14 A13 GND B06 AOS 
C17 C18 GND B30 A28 
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Single-Ended, Low-True 
Signal Cable Assignments 

Table A-4lists the pin assignments of the frontplane connector J2 when 
the API is in a low-true, single-ended mode. "Distant End Cable Pin" is 
the cable connector pin that will attach to the external device with the 
cable connected to the API. To wire the cable connector for the external 
device, use this information to identify the pin assignments. 

Signal 
Name 

Shield 
No Con 
GND 
GND 
GND 

GND 
GND 
GND 
GND 
GND 

GND 
GND 
GND 
GND 
GND 

GND 
GND 
GND 
GND 
GND 

GND 
GND 
GND 
GND 
GND 

A-6 Pin Assignments of API Connector and Cables 

Table A-4. AFI Cable (27114-63001) Signal Locations 
(Single-Ended, Low True) (1 of 2) 

F/P Distant End Signal F/P Distant End 
Pin Cable Pin Name Pin Cable Pin 

AIO AlO GND COS C07 
BIO BlO GND C09 B09 
A17 Bl7 GND Cll C12 
A19 C2l GND C12 Cll 
A20 B20 GND Cl3 Bl3 

A23 B23 GND ClS Cl6 
A25 B25 GND Cl6 C15 
A27 C28 GND C20 B21 
A29 B29 GND C21 Al9 
A3l C32 GND C28 A27 

BOS COS GND C32 A31 
B09 C09 GND A04 B02 
B13 C13 GND A12 B32 
B17 Al7 GND A16 A24 
B20 A20 GND A24 Al6 

B2l C20 GND A26 Bl8 
B23 A23 GND B28 A30 
B25 A25 GND B02 A04 
B29 A29 GND B14 B22 
COl CO2 GND Bl8 A26 

CO2 COl GND B22 Bl4 
C03 C04 GND A06 BOS 
C04 C03 GND A30 B28 
COS BOS GND BOS A06 
C07 COS GND B32 A12 



Signal 
Name 

RDO-
RD1-
RD2-
RD3-
RD4-

RDS-
RD6-
RD7-
RD8-
RD9-

RDIO-
RDll-
RD12-
RD13-
RDl4-

RD1S-
STSO-
STS1-
STS2-
STS3-

STS4-/PEND-
A TTN-/STSS-
PFLG-

Table A-4. AFI Cable (27114-63001) Signal Locations 
(Single-Ended, Low True) (2 of 2) 

F/P Distant End Signal F/P Distant End 
Pin Cable Pin Name Pin Cable Pin 

AOl BOl SDO- BOl AOl 
A03 B03 SD1- B03 A03 
AOS C06 SD2- C06 AOS 
A07 B07 SD3- B07 A07 
A09 CIO SD4- CIO A09 

All Bll SDS- Bll All 
A13 C14 SD6- C14 A13 
A15 B1S SD7- B1S A1S 
C17 C18 SD8- C18 C17 
C19 A21 SD9- A21 C19 

B19 C22 SDIO- C22 B19 
C23 C24 SDll- C24 C23 
C25 C26 SD12- C26 C25 
C27 B27 SD13- B27 C27 
C29 C30 SDl4- C30 C29 

C31 B31 SD1S- B31 C31 
B16 B24 CTLO- B24 B16 
A18 B26 CTL1- B26 A18 
B12 A32 . CTL2- A28 B30 
A02 B04 CTL3- B04 A02 

B06 AOS HEND-/CTL4- AOS B06 
B30 A28 PDIR-/CTLS- A32 B12 
A14 A22 PCTL- A22 A14 
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Cable Pin Assignments 
for Cable 27114-63001 

Table A-5lists the pin assignments for the supplied cable. The cable is 
"ambidextrous," meaning both ends are identical, although the conductor 
colors will vary depending on which end you start from. (This table is also 
valid for cable 21114-63003.) 

Table A-S. AFI Cable (27114-63001) Wiring Assignments 

F/P Distant End F/P Distant End F/P Distant End F/P Distant End 
Pin Pin Pin Pin Pin Pin Pin Pin 

AOl BOl A2{) B18 B19 C22 C12 Cll 
A02 B04 A21 C28 B20 A20 C13 B13 
A03 B03 A28 B30 B21 C20 C14 A13 
A04 B02 A29 B29 B22 B14 C15 C16 
AOS C06 A30 B28 B23 A23 C16 C15 

A06 BOS A31 C32 B24 B16 Cl1 C18 
A01 B01 A32 B12 B25 A25 C18 Cl1 
AOS B06 BOl AOl B26 A18 C19 A21 
A09 CI0 B02 A04 B21 C21 C20 B21 
AI0 AI0 B03 A03 B28 A30 C21 A19 

All Bll B04 A02 B29 A29 C22 B19 
A12 B32 B05 C05 B30 A28 C23 C24 
A13 C14 B06 AOS B31 C31 C24 C23 
A14 A22 B01 A01 B32 A12 C25 C26 
A1S B15 BOS A06 COl CO2 C26 C25 

A16 A24 B09 C09 CO2 COl C21 B21 
Al1 Bl1 BI0 BI0 C03 C04 C28 A21 
AlB B26 Bll All C04 C03 C29 C30 
A19 C21 B12 A32 C05 BOS C30 C29 
A20 B20 B13 C13 C06 A05 C31 B31 

A21 C19 B14 B22 C01 COS C32 A31 
A22 A14 B15 A15 COS C01 
A23 B23 B16 B24 C09 B09 
A24 A16 Bl1 Al1 CI0 A09 
A25 B25 B18 A26 Cll C12 
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Alternative 
Termination of Cable 

Table A-6 gives the pin assignments for the connector closer to the "Made 
in U.S.A." tag on the cable. The wires are twisted into unique pairs 
identified by the colors of both conductors. Using pins Al8 and Bl8 as 
examples, the notation "WHT/gra" means the white conductor of the 
white/gray pair, while "GRNwht" is the gray conductor of the pair. 

F/P 
Pin 

AOl 
A02 
A03 
A04 
AOS 

A06 
A07 
AOS 
A09 
AIO 

All 
A12 
A13 
A14 
A15 

A16 
A17 
A18 
A19 
A20 

A2l 
A22 
A23 
A24 
A25 

To custom fabricate a cable for your application, cut off the untagged end 
of the supplied cable and attach the connector of your choice. This cable 
modification will not be supported by Hewlett-Packard, but it may make 
wiring your external device easier. Table 2-5 is a worksheet for wiring 
such a cable. The information from table A-6 is reproduced in the 
worksheet. Be sure the cable has a date of June 1988 or later. Earlier 
cables may not conform to this specification. 

Table A-6. Conductor Assignment for Cable 27114-63001 

Conductor F/P Conductor F/P Conductor F/P Conductor 
Color Pin Color Pin Color Pin Color 

TAN/brn A26 ORN/blu B19 GRN/gra C12 YEL/blu 
TAN/vio A27 ORN/blk B20 VIO/gra C13 GRNyel 
TAN/orn A28 BLU/grn B21 RED/gra C14 WHT/brn 
TAN/red A29 BLU/vio B22 BLU/gra C15 VIO/wht 
TAN/blu A30 GRN/brn B23 BRN/orn C16 WHT/orn 

TAN/blk A31 GRN/vio B24 GRN/orn C17 BLU/wht 
YEL/brn A32 PNK/gra B25 RED/orn C18 WHT/blk 
YEL/vio BOl GRN/tan B26 BLU/orn C19 BRN/gra 
YEL/orn B02 VIO/tan B27 BRN/blu C20 GRNgrn 
Shield B03 WHT/tan B28 GRN/blu C21 ORN/gra 

YEL/red B04 RED/tan B29 RED/blu C22 GRNred 
YEL/blk BOS YEL/tan B30 BRN/grn C23 BLK/gra 
YEL/gra B06 BLK/tan B31 RED/grn C24 ORN/brn 
WHT/grn B07 GRN/yel B32 GRNpnk C25 VIO/orn 
WHT/vio BOS VIO/yel COl BRN/tan C26 ORN/red 

WHT/red B09 WHT/yel CO2 TAN/grn C27 BLK/orn 
WHT/blu BIO No Conn C03 ORN/tan C28 BLU/brn 
WHT/gra Bll BLU/yel C04 TAN/wht C29 VIO/blu 
GRAlbrn Bl2 BLK/yel COS BLU/tan C30 BLU/red 
GRNvio Bl3 BRN/wht C06 TAN/yel C3l VIO/grn 

GRNorn B14 GRN/wht C07 BRN/yel C32 GRN/red 
GRA!blu B1S ORN/wht COS YEL/grn 
GRA!blk Bl6 RED/wht C09 ORN/yel 
ORN/grn Bl7 BLK/wht CIO YEL/wht 
ORN/vio B18 GRA/wht Cll RED/yel 
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B 

Upgrading to the 
HP27114B 

Product History 

The Asynchronous FIFO Interface has had one major modification, going 
from version 27114A to 27114B in the process. This change added several 
features users have asked for: 

• Increased grounding (noise immunity) for single-ended applications. 
• Better control of transfer handshake. (FIFO buffer does not interfere). 
• Wider variety of handshake modes to accommodate more peripherals. 
• Asynchronous termination of input or output. 
• More status and control lines available on the frontplane. 

Access to these features requires HP-UX version 7.0 (or later) with driver 
gpioO. 

Users have also told us that they do not use some of the features found on 
the HP 27114A original AFI. We removed these: 

• The backplane parity option. 
• Passing frontplane parity through to the host computer. 
• Frontplane signal setup time programming. 
• Automatic testhood detection. 

In addition, the only cable available with the HP 27114B has 47 twisted 
pairs (versus 50 conductors in the HP 27114A single-ended cable). 
Hewlett -Packard Company recommends using the new cable in all 
applications, although the HP 27114B AFI accepts the fIrst cable. The 
new cable outperforms the old in all electrical characteristics. 

The AFI now has a synchronous state machine which has no delay lines or 
RC time delay circuits. These changes will have little effect on applica­
tions running successfully on the original AFI. There is some hardware 
degradation on handshaking speed, but the result is invisible since the 
device adapter remains faster than the CIB backplane. 

The software driver residing on the host computer can distinguish between 
the versions of the AFI PCA. This makes all data transfers transparent. 
Diagnostic and other testing programs are backward compatible, but the 
older diagnostic will not work for the new device adapter. 

To make transition easier, the AFI simulates the original product when it 
comes on line. The application program should selectively activate any of 
the new features required. 

The HP 27114B supports both the original single-ended cable and the 
differential cable in single-ended applications. However, for new 
applications, HP recommends the new cable, as it provides superior 
noise immunity. 
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-1) 

10100) 

10101) 

10200) 

10201) 

10202) 

10203) 

10204) 

10205) 

10206) 

10207) 

10208) 

10209) 

10210) 

10211) 

10212) 

Error Messages 

The error messages found in this appendix are from the API Device 
Adapter Diagnostic (APIDAD). Some computers do not have enough 
memory to display the codes and the explanation when an error turns up. 
Users with these computers can fmd the hardware fault defmition in these 
pages. 

The diagnostic has experienced a resource error. This error can occur 
when a read or write operation was unable to complete. This error should 
not happen during normal diagnostic operation. 

The contents of every register was read as a zero. This most likely means 
that all data lines are stuck low. 

The contents of every register was read as the same value. Section 7 may 
be used to determine the exact value. 

The bit 00 was stuck in a high position for every register. 

The bit 01 was stuck in a high position for every register. 

The bit 02 was stuck in a high position for every register. 

The bit 03 was stuck in a high position for every register. 

The bit 04 was stuck in a high position for every register. 

The bit 05 was stuck in a high position for every register. 

The bit 06 was stuck in a high position for every register. 

The bit 07 was stuck in a high position for every register. 

The bit 08 was stuck in a high position for every register. 

The bit 09 was stuck in a high position for every register. 

The bit 10 was stuck in a high position for every register. 

The bit 11 was stuck in a high position for every register. 

The bit 12 was stuck in a high position for every register. 
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10213) 

10214) 

10215) 

10300) 

10400) 

10500) 

10501) 

10700) 

10701) 

10710) 

10711) 

10720) 

10721) 

10722) 

10723) 

10730) 

C-2 Error Messages 

The bit 13 was stuck in a high position for every register. 

The bit 14 was stuck in a high position for every register. 

The bit 15 was stuck in a high position for every register. 

The ID register was not equal to 32. This is the CIO ID number for the 
AFIcard. 

The CIO sense register contained an illegal value. Section 7 may be used 
to determine the exact value. The CIO status register, bit 4, was not high. 

This indicates an illegal register value. 

The CIO status register contains an illegal value. Section 7 may be used to 
determine that exact value. 

It was not possible to create a pending interrupt via the A TIN interrupt 
flip-flop. 

With the ATIN interrupt flip-flop disabled, it was possible to create an 
interrupt pending via the A TIN interrupt flip-flop. 

It was not possible to create a pending interrupt via the PEND interrupt 
flip-flop. 

With the PEND interrupt flip-flop disabled, it was possible to create an 
interrupt pending via the PEND interrupt flip-flop. 

After resetting the transfer counter a ZERO word count interrupt created 
a pending interrupt. 

It was not possible to create an interrupt pending via the ZERO word 
count by causing the transfer counter to count to zero. 

After resetting the transfer counter a ZERO word count interrupt created 
a pending interrupt. 

It was possible to create an interrupt pending via the ZERO word count 
with the ZERO word count interrupt disabled and by causing the transfer 
counter to count to zero. 

After resetting the card and clearing any pending interrupts, a pending 
interrupt was present. No interrupt was expected. 



10731) 

10800) 

109(0) 

11000) 

11200) 

11201) 

11300) 

11301) 

11302) 

11303) 

11304) 

11305) 

11400) 

11401) 

11402) 

The interrupts were enabled via the ARE bit in the CIO control registers, 
an A TIN interrupt was created and the device driver never received the 
interrupt via the backplane. A timeout of approximately 2 second is 
allowed for the interrupt. 

The card is reset and the poll response was high. Expect low. 

The card was released from reset and the poll response was low. 
Expected high. 

The PREN bit in the API status register is held high and the poll response 
was high. Expected high. The interrupts are disabled via the ARD bit in 
the CIO control register. The ARE bit in the CIO control register was low. 

The FIFO is reset and the OR and IR bits in the API status register are 
not low and high. 

The HF and AEF bits in the API status register are not low and high. 

One data word is written into the FIFO. The OR and IR bits in the API 
status register are not high and high. 

One data word is written into the FIFO. The HF and AEF bits in the API 
status register are not low and high. 

One data word is written into the FIFO. The poll response is low. 
Expected high. 

The FIFO is reset. The OR and IR bits in the API status register are not 
low and high. 

The FIFO is reset. The HF and AEF bits in the API status register are 
not low and high. 

The FIFO is reset. The poll response is low. Expected high. One data 
word is written to the FIFO in preparation for the next step. 

Sixteen data words are written into the FIFO, for a total of 17. The OR 
and IR bits in the API status register are not high and high. 

Sixteen data words are written into the FIFO, for a total of 17. The HF 
and AEF bits in the API status register are not low and low. 

Sixteen data words are written into the FIFO, for a total of 17. The poll 
response is low. 

Error Messages C-3 



11500) 

11501) 

11502) 

11600) 

11601) 

11602) 

11700) 

11701) 

11702) 

11703) 

11704) 

11705) 

11706) 

11707) 

11708) 

C-4 Error Messages 

Thirty-two data words are written into the FIFO, for total of 49. The OR 
and IR bits in the API status register are not high and high. 

Thirty-two data words are written into the FIFO, for a total of 49. The HF 
and AEF bits in the API status register are not high and low. 

Thirty-two data words are written into the FIFO, for a total of 49. The 
poll response is low. 

Fifteen data words are written into the FIFO, for a total of 64. The OR 
and IR bits in the API status register are not high ~d low. 

Fifteen data words are written into the FIFO, for a total of 64. The HF 
and AEF bits in the API status register are not high and high. 

Fifteen data words are written into the FIFO, for a total of 64. The poll 
response is high. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 00 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 01 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 02 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 03 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 04 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 05 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 06 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 07 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 08 of the transfer counter failed. 



11709) 

11710) 

11711) 

11712) 

11713) 

11714) 

11715) 

11716) 

11717) 

11718) 

11719) 

11720) 

11721) 

11722) 

11723) 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 09 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 10 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 11 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 12 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 13 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 14 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 15 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 16 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 17 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 18 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 19 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 20 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 21 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 22 of the transfer counter failed. 

A shifted one bit is written to the transfer counter and read back. 
Indicates bit 23 of the transfer counter failed. 

Error Messages C-5 



11724) 

11725) 

11800) 

11801) 

119(0) 

11901) 

11901) 

12000) 

12001) 

12100) 

12101) 

12102) 

12103) 

12104) 

12105) 

12200) 

C-6 Error Messages 

The transfer counter is reset and the counter is checked for a valid reset 
value. 

The transfer counter is loaded with a value of 64. The counter is checked 
for a value of 64. Another value is read. 

Fifteen data words are clocked out of the FIFO, leaving a total of 49. The 
HF and AEF bits in the API status register are not high and low. 

Fifteen data words are clocked out of the FIFO, leaving a total of 49. The 
transfer counter is checked for a value of 49. Another value is read. 

Thirty-two data words are clocked out of the FIFO, leaving a total of 17. 
The HF and AEF bits in the API status register are not high and low. 

Thirty-two data words are clocked out of the FIFO, leaving a total of 17. 

The transfer counter is checked for a value of 17. Another value is read 

Sixteen data words are clocked out of the FIFO, leaving a total of 1. The 
HF and AEF bits in the API status register are not high and low. 

Sixteen data words are clocked out of the FIFO, leaving a total of 1. The 
transfer counter is- checked for a value of 1. Another value is read. 

The FIFO contains 1 data word. The ZERO status bit in the API status 
register is low. Expected high. 

The FIFO contains 1 data word. The HEND status bit in the API status 
register is high. Expected low. 

One data word is clocked out of the FIFO, leaving a total of o. The HF 
and AEF bits in the API status register are not low and high. 

One data word is clocked out of the FIFO, leaving a total of O. The 
transfer counter is checked for a value of o. 

One data word is clocked out of the FIFO, leaving a total of O. The ZERO 
status bit in the API status register is high. Expected low. 

One data word is clocked out of the FIFO, leaving a total of o. The 
HEND status bit in the API status register is low. Expected high. 

Fifty-five data words are written using DMA. The write operation failed 
because of a timeout. 



12201) 

12201) 

12202) 

12204) 

123(0) 

12301) 

12302) 

12400) 

125(0) 

12600) 

12601) 

12602) 

12603) 

12604) 

12605) 

12606) 

Fifty-five data words are written using DMA. An additional 9 data words 
are written. 

The OR and IR bits in the API status register are not high and low. 

Fifty-five data words are written using DMA. An additional 9 data words 
are written. The poll status is high. Expected low. 

Fifty-five data words are written using DMA. The write operation failed, 
a partial transfer occurred. 

Testing FIFO input mode. The OR and IR bits in the API status register 
are not high and low. 

Sixty-four data words are read using DMA. The read operation failed be­
cause of a timeout. 

Sixty-four data words are read using DMA. The read operation failed, a 
partial transfer occurred. 

Sixty-four data words are written using DMA. Sixty-four data words are 
read using DMA. The data read was not equal to the data sent. 

The poll status was high. Expected low. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 00 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 01 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 02 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 03 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 04 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 05 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 06 within the FIFO failed. 
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126(7) 

126(8) 

126(9) 

12610) 

12611) 

12612) 

12613) 

12614) 

12615) 

12700) 

12701) 

12702) 

12800) 

12900) 

129(1) 

129(1) 

e-8 Error Messages 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 07 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 08 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 09 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 10 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 11 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 12 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 13 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 14 within the FIFO failed. 

A shifted 1 bit is written and read back from each position in the FIFO. 
Indicates bit 15 within the FIFO failed. 

The card is reset. The PCfL status in the API status register is low. 
Expected high. 

The card is reset. The PFLG status in the API status register is high. 
Expected low. 

The card is reset. The OR and IR bits in the API status register are not 
low and high. 

One data word is written. The OR and IR bits in the API status register 
are not high and high. 

One data word is written. The PCI'L status in the API status register is 
low. Expected high. 

One data word is written. 

The PFLG status in the API status register is high. Expected low. 



13(00) 

130(1) 

13101) 

13200) 

13201) 

13202) 

13203) 

13204) 

13205) 

13206) 

13300) 

13301) 

13302) 

One data word is clocked out of the FIFO, through the loopback hood. 
The PerL status in the API status register is low. Expected high. 

One data word is clocked out of the FIFO, through the loopback hood. 
The OR and IR bits in the API status register are not high and high. 

One data word is clocked out of the FIFO, through the loopback hood. 
The word is read from the FIFO and is not equal with the value written. 

A value of zero is written to the control lines. The status lines are read 
and compared with the value written. 

A value of "1" is written to control line o. Status line 0 is read and is not 
equal to a value of "1". 

A value of "1" is written to control line 1. Status line 1 is read and is not 
equal to a value of "1". 

A value of "1" is written to control line 2. Status line 5 is read and is not 
equal to a value of "1". 

A value of "1" is written to control line 3. Status line 3 is read and is not 
equal to a value of "1". 

A value of "1" is written to control line 4. Status line 4 is read and is not 
equal to a value of "1". 

A value of "1" is written to control line 5. Status line 2 is read and is not 
equal to a value of "1". 

Three data patterns are written to the FIFO and clocked through the loop­
back hood. The patterns are 0xAA, Ox55, and a shift one bit. One of the 
data patterns read does not match the data written. 

The status lines 0 - 2 were not "0". 

The status lines 3 - 5 were not "0". 
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I Note I 

PAL Equations and 
Schematics 

This appendix contains the PAL equations and schematics for the API 
device adapter. 

Hewlett-Packard Company makes this information available to facilitate 
developing your application. The information in this appendix is 
proprietary and Hewlett-Packard retains all rights to this material. 
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Address Decoder 
PAL 

D-2 PAL Equations and Schematics 

modu 1 e decoderpa 1 

flag '-r3' 

tit 1e 'AFI REG ADDRESS DECODER PAL 
Revision 2.0 , Dec 12, 1988 
CS 604c' 

DEC20LlOdevice 'P20LlO'; 

c,l,h,x,z = .C. ,0,1. .X., .Z.; 

.. inputs 
bp1 pin 1; .. high true 
ncbyt pin 2; .. low true 
cend pin 3; .. high true 
bpO pin 4; .. high true 
mypa pin 5; 
sync pin 6; 
doutnin pin 7; 
iosb pin 8; 
nhardreset pin 9; 
test3065 pin 10; 

.. outputs 
nwriteO pin 14; 
nreadO pin 15; 
nread1 pin 16; 
nwrite1 pin 23; 
nread3 pin 17; 
nread7 pin 18; 
nwrite7 pin 19; 
nread9 pin 20; 
nreadab pin 21; 
nwriteab pin 22; 

.. unused I 
ncll pin 11; 
nc13 pin 13; 

equations 
.. a 11 reads are not strobed with iosb 
.. a 11 writes are strobed with iosb 
.. all outputs except nwriteO are qua 1 ified with nhardreset 



It Disable PAL when this input is grounded for 3065 testing. 
enab le nwriteO test3065; 
enab le nreadO test3065; 
enab 1 e nreadl test3065; 
enable nwritel test3065; 
enab le nread3 test3065; 
enab le nread7 test3065; 
enablenwrite7 test3065; 
enab le nread9 test3065; 
enablenreadab test3065; 
enab 1 e nwr i teab test3065; 

!nreadO = nhardreset & mypa & sync & Ibpl & !bpO & !doutnin; 

!nwriteO=mypa & sync & !bpl & !bpO & doutnin & iosb; 
It no Inhardreset since it is used to clear nhardreset 

!nreadl = nhardreset & mypa & sync & !bpl & ncbyt & !cend & bpO & !doutnin; 
!nwritel = nhardreset & mypa & sync & !bpl & ncbyt & !cend & bpO & doutnin 

& iosb; 
!nread3 = nhardreset & mypa & sync & !bpl & ncbyt & cend & bpO & !doutnin; 
!nread7 = nhardreset & mypa & sync & !bpl & !ncbyt & cend & bpO & !doutnin; 
!nwrite7 = nhardreset & mypa & sync & !bpl & !ncbyt & cend & bpO & doutnin 

& iosb; 
! nread9 = nhardreset & mypa & sync & bpl & ncbyt & ! cend & bpO & I doutn in; 
!nreadab= nhardreset &mypa & sync & bpl & ncbyt & cend & !doutnin; 
!nwriteab = nhardreset & mypa & sync & bpl & ncbyt & cend & doutnin & iosb; 

end decoderpa 1 
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modu le extpa 1 

flag '-r3' 

tit le ' AFI PCTL DELAY /PFLG FILTERING 
Revision 1.0 , Nov 30, 1988 
CS 4A1E' 

EXT16R6 device 'P16R6'; 

c,l,h,x,z = .C.,O,l,.X., .Z.; 

.. inputs 
clock20 pin 1 ; .. 20 MHz clock 
clock pin 2; .. 20 MHz clock 
pflgin pin 5; .. PFLG after EDGE XOR gate 
zero pin 3; .. jumper 0 
one pin 4; .. jumper 1 
pct 1 in pin 6; .. from NAND gate 
two pin 7; .. jumper 2 
delayin pin 8; .. externa lly de layed de layout 

.. enable 
ground pin 11; .. ground this to enab le Q outputs 
test3065 pin 9; .. ground this to disable outputs 

.. outputs 
delayout pin 12; .. delayed version of clock 
pct13 pin 13; .. to switch 3 of PCTL 
pct12 pin 14; .. to switch 2 of PCTL 
pctll pin 15; .. to switch 1 of PCTL 
!pflgout pin 16; .. to FIF22V10 and 74ALS576 (do not sync aga in) 
q2 pin 17; .. interna 1 state of PFLG fi lter 
q3 pin 18; .. interna 1 state of PFLG filter 
q1 pin 19; .. interna 1 state of PFLG fi lter 

equations 
.. d i sab le outputs when test3065 is grounded for 3065 test i ng 
enab le de layout test3065; 
enable q1 test3065; 



" pflg filtering 
delayout = clock; 
" used to generate a c lock edge pu 1 se 
ql = ql & (pflgout & !pflgin * !pflgout & pflgin) 

Iclock& !delayin 
I !zero; 

"assert ql with clock edge if input <> output;clear instantly 
q2 := qll (!one); 
q3 : = q2 I (! two) ; 
" ring counter 
pflgout := pflgout & (!qll !q2 # !q3) I pflgin & q3 & q2 & ql; 
"Maintain if any q is false. Update if they are all true. 

pet 11 := pctl in; 
pct12 := pct11 & pctlin; 
pct13 := pct12 & pctlin; 
" ring counter 

end extpa 1 
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FIFO PAL 

D-6 PAL Equations and Schematics 

module fifopa 1 

flag '-r3' 

title 'AFI FIFO CONTROL PAL22V10 
REV= 1. 0 Nov 14, 88 
CS = 8605 ' 

FIF22V10 device 'P22V10'; 

" inputs 
aclock pin 1 ; " 20 MHz clock 
nir pin 2; "irfrom '576 
nor pin 3; " or from ' 576 
writeO pin 4; " nwritl via' 576 
modeO pin 5; " mode definition, direct from AFI CTL2 
model pin 6; 
mode2 pin 7; 
pcrff pin 8; " master reset: crff, high true 
!fpena pin 9; " handshake ena, from INT20R4 
npflg pin 10; " PFLG via' 576 
noutnin p.in 11; "xfer direct i on ¥~ 
qpflg pin 13; " delayed version of PFLG 
iosbrdO pin 14; " strobed version of nreadO, high true 
nzero pin 23; 

" outputs 
oq2 pin 15; 
!opctl pin 16; " i pct 1 and opct 1 a re comb i ned to gen pct 1 
! ipct 1 pin 17; " i pct 1 and opct 1 a re comb i ned to gen pct 1 
iq1 pin 18; 
iq2 pin 19; 
so pin 20; " SO to FIFO's 
si pin 21; " SI to FIFO's 
oq1 pin 22; 

aclear, sset Node 25,26;" as applied to 'pos' output 
" node 25: asynchronous clear ' pos' outputs to low 
" node 26: synchronous set 'pos' outputs to high 

ipct 1, opct 1 istype 'pos' ; "a set guarantees these to be high 
oq2 ,oq1, iql, iq2 istype 'pos'; " a set guarantees these to be high 
" other 'neg' outputs are 'set' to 0 (idle) 

" Ope rat ing mode definit ion 
mode [mode2, model, modeO] ; 
fifo AbOOO;" 0 FIFO mode (current AFI mode) 
fullmaster Ab001;" 4 full mode, master 
fullslave AbOll; " full mode, slave 
strmaster Ab101;" strobe mode, master 
strslave Abll1;" strobe mode, slave 



Overview: 
There are two state machines in this PAL: shift-in and shift-out 
In input transfers. Shift-in monitors PFlG and drives both PCTl 
and SI while Shift-out controls SO according to the activity of STRDATA 
In output transfers. Shift-out uses SI to clock data in the FIFO 
with each strobe of STRDATA and Shift-in controls PCTl and SO to 
handshake with PFlG 

" Shift-in state machine. 
"State definition: si is a 1 only in the shiftin state 
" This bit is used to drive the SI inputs of the FIFO's , I 

istate = [iq2. iql. si]; (-,,,,) Ie;, f" 11:>,; ('il"~' 
" iidle -bOOO; 
iidle -bllO 
ictlout -blOO; 
isetup -bOlO; 
ishiftin -bOll; 
iwait -bOOO; 

" Shift-out state machine. 
"State definition: so is a 1 only in the shiftout state 
"This it is used to drive the SO inputs of the FIFO's 
ostate [oq2. oql. so] ; 
" oidle -bOOO; 
oidle -blIO; 
oct lout -bIOO; 
osetup -bOOO; 
oshiftout -ball; 
await -bOlO; 

equations 
sset pcrff; 
aclear 0; 

"********************************** 
,,* Shift-in state machine * 
"********************************** 
state_diagram [iq2. iql. si] 

,,********************************************************** 
state i idle: 
" Reset state 
" Slave-full input 

ipct 1 := 0; 

if (nzero & fpena & !npflg &::noutnin;~ (mode == fullslave)) then isetup 
"full/slave: goto isetup when pflgis asserted 
else if (nzero & fpena & npflg & noutnin & !nir & (mode == fullmaster)) 
then ict lout 
"full/master: got a ictlout. assert ctl and wait for !npflg 
else if (nzero & fpena & noutnin & !nir & (mode == fifo)) then ictlout 
"fifo/master: got a ictlout w/o looking at !npflg 
else if (nzero & fpena & noutnin & !nir & (mode==strmaster)) then ictlout 
" strobe/master: goto wait. assert pctl 
else if (!noutnin &writeO) then isetup 
"strobed output data from CIO: allowed only in output mode 
else i idle; 
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,,********************************************************** 
state ict lout: 

ipctl := noutnin; 
" qua 1 ified with noutnin so as not to interfere with the other s.m. 

if (!npflg& (mode==fullmaster)) then isetup 
else if (!npflg & (mode == strmaster)) then isetup 
"wait for high pflg then shiftin and complete 
else if (!npflg & !qpflg & (mode == fifo)) then isetup 
" look for edge of !npflg in fifo mode 
else ict lout; 

,,********************************************************** 
state i setup: 
" a 11 ow set up time for input data 
" is one clock sufficient? 

ipctl := ipctl & noutnin; 

if (!nir & noutnin) then ishiftin 
"test for !nir in full/slave mode 
" it should be true for full/master and fifo modes 
else if (!writeO & !noutnin) then ishift in 
"wait for trai 1 ing edge of nwriteO before shift in 
else isetup; 

,,********************************************************** 
state ishiftin: 
"the only state which has si == 1 

ipct 1 := ipct 1 & noutnin; 

if (noutnin & (mode == fulls lave)) then iwa it 
"goto iwait to wait for !pflg in full/slave 
else i idle; 
" back to i idle for fu ll/master, fifo and CIO 

,,********************************************************** 
state iwait: 

ipctl := (mode == fullslave) & noutnin; "for slave full 

"wait here until !npflg == 0 (full mode) 
" if (npflg I (mode == fifo)) then i idle 
if npflg then i idle 
" in fifo mode, never mind !npflg 
else iwa it; 



"********************************** 
,,* Shift-out state machine * 
"********************************** 
state_diagram [oq2, oql, so] 
"to cut complexity, opctl doesn't have to be qualified with Inoutnin 
" unless it is a special circumstance 

state oidle: 
" Idle state for the shift-out state machine 

opctl := 0; 

if (nzero & fpena & !noutnin & !nor & npflg & (mode == fullmaster)) 
then oct lout 
" fu 11/master mode 
else if (nzero & fpena & !noutnin & !nor & (mode == fulls lave)) then octlout 
else if (nzero & fpena & !noutnin & !nor & (mode == fifo)) then oct lout 
else if (nzero & fpena & !noutnin & !nor & (mode == strmaster)) then octlout 
else if (noutnin & !nor & iosbrdO) then oshiftout 
" strobed input data from CIO: allowed only during input mode 
else oidle; 

,,********************************************************** 
state oct lout: 

opctl := !noutnin & (mode == fullmaster) I !noutnin & (mode == fifo) 
I !noutnin & (mode == strmaster); 

goto owait; 

,,********************************************************** 
state owa it: 

opctl = opctl & !noutnin; 

if (!npflg & (mode == fullmaster)) then oshiftout 
else if (!npflg & !qpflg & (mode == fifo)) then oshiftout 
" edge detect ion for ! npf 1 g 
else if (!npflg & (mode == fullslave)) then oshiftout 
else if (!npflg & (mode == strmaster)) then oshiftout 
else owa it; 

,,********************************************************** 
state osh i ftout : 
" the state ass i gnment must be done such that on ly th i s state can set so 

opctl = (mode == fulls lave) & !noutnin; 

if (npflg & !noutnin) then oidle 
else if (!noutnin & (mode == fifo)) then oidle 
else if (!noutnin & (mode == strmaster)) then oidle 
else if (! iosrdO & noutnin) then oidle 
else oshiftout; 

end fifopa 1 
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module intpal . 

flag' -r3' 

title 'AFI ATTN/ARQ/DEND 
Revision 2.0 , Feb 24, 1988 
CS 6A8F 

INT20R4 device 'P20R4'; 

c,l,h,x,z= .C.,O,l,.X.,.Z.; 

" inputs 
" DEND circuit 
outnin pin 2; "direction control 
ndendrst pin 3; " low true 
si pin 4; " from FIF22VI0 
!fdend pin 5; " from fp receiver 
" ARQ circuit 
dendena pin 6; " dend interrupt enab le 
zeroena pin 7; " from control register 
pzero pin 8· , " from counter 
nread9 pin 9; " from DEC20LlO 
nattnena pin 10 ; " from control register 
nattn pin 11; " from fp receiver 
!fpena pin 14 ; " from control register after sync 
darql pin 23 ; " de layed arql, same phase 

" enable 
grdll pin 13; 

" outputs 
fphsena pin 15; " low true 
arql pin 16; " ARQ state machine 
attn pin 17; 
qnattn pin 18; 
dend pin 19; " DEND output 
qdend pin 20; " DEND state machine 
arq pin 21; " ARQ output 
driverena pin 22; 

equations 
" FP handshake enab le 
! fphsena ! dend & "! pzero & "fpena; 
!driverena = "!dend & !pzero &" fpena & outnin; 

"ATTN flipflop (for 27114Bapplication only) 
qnattn : = nattn; 
attn : = attn & ! nattnena 

II !nattn & !nattnena & qnattn; 



" DEND 
qdend := fdend; 
dend := fdend & Iqdend & ndendrst & outnin 
" for output. use edge of dend 

# fdend & loutnin & ndendrst & si 
" for input. use s i 

# dend & ndendrst; 
"rna inta in unt il being reset 
" dend :=fdend & Iqdend & ndendrst & (outnin # sO 

# dend & ndendrst; 

larq = larq & nread9 
" rna i nta i n if set unt il I nread9 or I ncrff 

I darql & (Inattn & !nattnena & attn I dend & dendena I pzero & zeroena); 
" I arql & ( I nattn & I nattnena & attn I dend & dendena I pzero & zeroena) ; 
" set if an edge is observed of the possible interrupt conditions 
I arql = I nattn & I nattnena & attn I dend & dendena I pzero & zeroena; 

" a de layed vers i on of the poss i b le interrupt cond i t ions 

end intpa 1 
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Backplane 
Control PAL 

D-12 PAL Equations and Schematics 

module polpal 

flag '-r3' 

tit le ' AFI HARDRESET /POLL RESPONSE/BURST REQUEST /DEND PAL 
Revision 1.0 , Nov 14, 1988 
CS 4462' 

POLl6L8 device 'PI6L8'; 

c, 1 ,h,x,z = .C. ,0,1, .X., .Z.; 

" inputs 
" burst request group 
shf pin 1; 
safe pin 2; 
" Hard reset group 
nwriteO pin 3; 
iuad pin 4; 
preset pin 5; 
" DEND group 
sdend pin 6; 
bd17 pin 7; 
" Po 11 response group 
sir pin 
sor pin 
bpO pin 
outnin pin 
bpena pin 
sarq pin 
bpI pin 

" outputs 
ouad pin 
nhardrst pin 
dend pin 
burstreq pin 

equations 

" Hard reset circuit 

8; 
9; 
11; 
13; 
14; 
15; 
16; 

12; 
17; 
18; 
19; 

" From a FIFO via poll/iosb latch 
"From a FIFO via poll/iosb latch 

" From DEC20LlO 
" From CIO 
" From CIO, combination of ppon and nrst 

" DEND via poll/iosb latch 
" From FIFO, low true 

" From FIFO ckt via po 11 latch 
" From FIFO ckt via po 11 latch 

" nreset is bui lt into this input 
" Combinat ion of are/arq, from po 11 latch, low true 

"to Poll OC driver directly 
" Hard reset output 
" to TS driver 
" to sync latch 

!nhardrst = (!nhardrst& !(!nwriteO& !iuad) 
, preset); 

"CIO spec guarantees that iuad is valid whenever nwriteO ;s asserted, 
" not just at the tra; 1 ing edge 



AFIDAD 

CIB 

CIO 

Device Adapter 

Driver (hardware) 

Driver (software) 

External device 

Jumper 

Glossary 

This glossary defmes words that have unusual meanings or usage when 
discussing the Asynchronous FIFO Interface (AFI). 

AFI Device Adapter Diagnostic. When verifying or troubleshooting the 
AFI, the principal software tool used is the AFIDAD. It exercises specific 
parts of the AFI hardware and returns the results to the system monitor. 
For use, see the On-Line Diagnostic Subsystem Manual (09740-90028). 

The Channel I/O Bus. The backplane into which you insert the AFI 
device adapter. It conforms to the Channel I/O (CIO) specification, 
which includes logic inversion. (See below.) 

Channel I/O. This specification defmes the electrical, physical and signal 
requirements of device adapters placed in the CIB (see above). 

Often called an "interface" or "card". The AFI device adapter makes the 
external device (see below) match the requirements of the host backplane, 
and makes the host computer look like a FIFO buffer to the external 
device. To distinguish this from the printed circuit assembly, it is helpful 
to think of the device adapter as the logical product, while the PCA is the 
hardware that implements it. 

An electronic component that drives a signal line high (5 V) or drives it to 
ground (0 V). The driver provides a stable signal level at the interface 
between the external device or the host backplane. 

A program that defmes the confIguration of the AFI device adapter by 
selecting from the options available. It also does much of the actual work 
in an application. An application program makes calls to the driver. 

Often called a "peripheral", this data device either sends or receives data 
with respect to the AFI. The term external device may apply to another 
computer (and its I/O connection) or any other device connected to the 
AFI. 

While the technical name for this is "jumper shorting plug," the commonly 
used term jumper defmes a movable connector that shorts two (or more) 
jumper pins so as to pass the signal from one to the other(s). In doing so, 
at least one pin is left unconnected and is thus excluded from the circuit. 

Glossary 1 



2 Glossary 

PCA Printed Circuit Assembly. Sometimes called a "card", the PCA is the 
hardware (fiberglass substrate and electronic components) that imple­
ments the API. It may be convenient to differentiate between the PCA 
and the device adapter by thinking of the latter as the logical product. 



" Po 11 response circu it 
" for output. response with 0-55 spaces: 
ouad = bpena & I bpl & ! bpO & I safe 

# bpena & Ibpl & !bpO & outnin & !shf 
" and a forced response with DEND in output case: 

# bpena & !bpl & !bpO & outnin & sdend 
" for input. cover the case of 56-64: 

# bpena & Ibpl & !bpO & loutnin & shf 
" and the case of 0-8: 

# bpena & !bpl & IbpO & loutnin & sor 
" attent i on po 11 response: 

# bpi & !bpO & !sarq; 
"sir is stable during poll/output transfer 
"sor is stable during poll/input transfer 
"ouad goes to open-collector gate which is qualified with poll 

burstreq = !safe & ! (outnin & sdend # loutnin & !bd17) 
# !shf&outnin& !(outnin&sdend# !outnin& !bdl7) 
# shf & !outnin & !(outnin & sdend# !outnin & !bdl7); 

" this output drives a TS buffer 
" burst on ly when there is room for at least 8 transfers and DEND is 
" not asserted. Line driver must be externa 1 to PAL. 
" both safe and shf are synced version of the outputs from a FIFO 

dend = outnin & sdend 
" sdend is synced with IOSB/POLL 

# !outnin & !bd17; 

end polpal 
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Index 

A A version to B version upgrade, 3-7. 
accessing registers, 3-9. 
AEF, 3-14, 3-23, 4-2. 
API control register, 3-16, 3-24. 
API counter, 3-21. 
API device adapter diagnostic, 5-3, C-1. 
API status register, 3-14. 
API transfer counter, 3-20. 
APIDAD, 3-10, 5-3, C-1- C-9. 
almost empty/full 

bit, 3-14. 
see a/so AEF 

alternative control signals, 3-4 - 3-5, 3-17. 
alternative status signals, 3-5, 3-15. 
ARD,3-12. 
ARE, 3-11 - 3-12. 
ARE flip-flop, 3-18, 3-23. 
ARQ,3-11. 
ARQ line, 3-16. 
attention, 3-5. 

bit, 3-14. 
option enable bit, 3-17. 
request bit, 3-11. 
request disable bit, 3-12. 
request enable bit, 3-11 - 3-12. 
seealso ARQ, ARE, ARD, ATTN andATEN 

ATTN, 3-5, 3-14. 

B backplane 
circuitry, 3-23. 
handshaking, 3-23, 3-32. 
transfers, 3-24. 

bias for line receivers, 3-7. 
BP[1:0],3-9. 
BR,3-23. 
burst minimum, 3-8. 
burst mode, 3-23. 
burst transmissions, 3-8. 
bus primitive 

see BP[1:0] 

Index-1 



2-Index 

C cable, 2-1, 2-15, 3-7. 
length, 3-25. 
requirement, 3-7. 
rise time, 3-25. 
shield, 2-26. 
see also maximum cable length 

cable pin assignments, A-1- A-9. 
CBYT,3-9. 
CEND,3-9. 
channel adapter, 3-2. 
channel byte, 3-9. 
channel end, 3-9. 
channel interface bus, 4-2. 
channel interface control circuitry, 3-23. 

see also backplane 
CIB, 4-2. 
CIO control register, 3-12. 
CIO 10 register, 3-13. 
CIO identification register, 3-13. 
CIO sense register, 3-11. 
CIO status register, 3-19. 
clear FIFO bit, 3-17. 
CNTO, 3-20. 
CNT[23:00], 3-21. 
connector pin assignments, A-1- A-9. 
control bits, 3-17. 
control bus, 3-4. 
cooling requirements, 1-6. 
counter 

bits, 3-21. 
offset, 3-20 - 3-21. 
reset bit, 3-18. 
see also API counter, API counter-register, LCNT 

CfL[ 5:0], 3-4. 



D data bits, 3-10. 
data register, 3-10. 
DCL,3-12. 
default, 2-2. 

configuration, 2-2. 
settings,2-3. 
slot, 2-22. 

default slot, 2-22. 
DEN, 3-12. 
DEND,3-18. 
determining the number of valid transfers, 3-20. 
device clear bit, 3-12. 
device enable bit, 3-12. 
differential 

cables, 2-16. 
high-true logic, 2-11. 
line termination, 3-7. 
low-true logic, 2-11. 

DIP termination resistor network, 2-11. 
DIPs, 2-11,3-7,5-1. 
direction bit, 3-17. 
DMA counter, 3-18, 3-20. 
DOUT, 3-9. 
drain line, 2-26. 

see a/so grounding 

E EDGE, 3-25. 
edge bit, 3-17. 
electro-static discharge, 2-1. 
electromagnetic interference, 2-25. 
EMI, 2-25 - 2-26. 
error messages, C-1 - C-9. 
ESD,2-1. 
existing peripheral device, 2-25. 

F factory configuration, 2-2, 2-11. 
FIFO buffer, 3-10, 3-23. 
FIFO handshaking mode, 3-26. 
frontplane, 3-3. 

handshaking, 3-24. 
interface control circuitry, 3-3. 
transfers, 3-24. 
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G ground block, 2-26. 
ground path resistance, 2-15, 2-25. 
grounding 

contact, 2-23. 
grommet, 2-23, 2-25. 
spring, 2-23. 

grounding the cable, 2-25. 

H halffull 
bit, 3-14. 
seealso HF 

handling the AFI, 2-1. 
handshake 

circuitry,3-2O. 
control line jumpers, 2-11. 
control state machine, 3-24 - 3-25. 
end bit, 3-15. 
FIFO Mode, 3-26. 
timing control jumper, 2-12. 

hard reset, 3-23. 
hardware domain, 3-2. 
hardware part numbers, 5-1. 
HEND, 3-5, 3-15, 3-23 - 3-24. 
HF, 3-14, 3-23, 4-2. 
high pass ruter, 2-26. 
high-true 

application, 2-7. 
logic application, 2-7. 
resistor networks, 2-7. 
see also logic sense 

host 
end, 3-5. 

HP 27114A to HP 27114B upgrade, 3-7, 3-24, B-1. 

I 10[7:0], 3-13. 
input data settling time, 3-25. 
input ready, 3-8. 

see also IR 
input ready bit, 3-15. 
input transfer, 3-23. 
interrupts, 3-5. 
IOSB, 4-2. 
IR, 3-8, 3-15, 3-24 - 3-25, 3-32. 



J jumper, 2-5, 2-11- 2-12. 
high-true, 2-5. 
mode selection, 2-5. 
PCfL(3:0], 2-13. 
PFLG[3:0],2-14. 

L LeNT, 3-20. 
line termination resistor networks, 3-7. 
load counter bit, 3-16. 
load network, 2-7, 2-9. 
logic conversion, 3-2. 
logic inversion, 3-2. 
logic sense, 2-5, 2-11, 3-2. 
logical zero, 3-16, 3-24. 
low frequency current, 2-26. 
low-true 

resistor network, 2-9. 
see also logic sense 

M male wire wrap connector, 2-27. 
numbering, 2-27. 

maximum cable length, 2-15 - 2-16,3-25. 
midplane, 3-9. 
minimum output transfer, 3-23. 
minimum word count for burst, 3-8. 
mode bits, 3-18. 
mode jumper installation, 2-9. 
most significant bit, 3-9 - 3-10. 
MSB, 3-9 - 3-10. 

N network, resistor, 2-5. 
non-completed transfers, 3-18. 
non-default slot, 2-22. 

o offset, 3-20. 
on-line diagnostic subsystem, 5-3. 
OR, 3-8, 3-15, 3-24 - 3-25, 3-32. 
output data setup time, 3-25. 
output ready, 3-8. 

bit, 3-15. 
seealso OR 

output transfer, 3-23. 
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P part numbers, 5-1. 
PerL, 2-13, 3-4, 3-15, 3-25, 4-2. 
PerL pulse extension, 2-13. 
PerL[3:0], 2-13. 
PDIR, 3-4, 4-2. 
PENO, 3-20. 
PEND, 3-5, 3-23. 
PEND flip-flop, 3-20. 
PEND interrupt disable bit, 3-16. 
peripheral control, 3-4. 

bit, 3-15. 
see also PerL 

peripheral device, 2-25. 
peripheral direction, 3-4. 

option enable bit, 3-17. 
peripheral direction bit, 3-17. 
peripheral enable 

bit, 3-17. 
reset bit, 3-18. 

peripheral end, 3-5. 
see also PEND 

peripheral flag, 3-4. 
see also PFLG 

peripheral flag bit, 3-15. 
peripheral handshake end 

option, 3-16. 
peripheral host end 

see also HEND 
PFLG, 3-15, 3-24,4-2. 

filtering, 2-14. 
signal length, 3-25. 
window, 2-14. 

PFLG[3:0],2-14. 
pin 1, 2-7, 2-9, 2-11. 
pin 1 designator, 2-5. 
PNDD, 3-16. 
poll response enable bit, 3-17. 
PPON, 3-23. 
program domain, 3-2. 
propagation delay in cable, 3-25. 
pulse mode, 3-24. 

see also FIFO mode 



R racing, signal, 3-25. 
radio frequency interference, 2-25. 
RD[15:0], 3-3. 
read data bus, 3-3. 
reference network, 2-7, 2-9, 3-7. 
reflected signals, 2-15. 
register addresses, 3-9. 
removing the six SIP resistor networks, 2-11. 
repair, 5-1. 
reset flip-flop, 3-23. 
resistive losses, 3-25. 
resistor network, 2-5. 
resistor networks, 5-1. 
retaining spring, 2-23. 
RFI,2-25. 
external device, 2-26. 
rise time in cable, 3-25. 
row 

C+, 2-7, 2-11. 
C-, 2-7, 2-9, 2-11. 
G, 2-7, 2-9. 
J, 2-7, 2-9, 2-11. 

RV[2:0], 3-13. 

S SD[15:0], 3-3. 
selecting a slot, 2-22. 
send data bus, 3-3. 
SENSE[ARQ],3-5. 
service poll, 3-18, 3-23. 
shield path resistance, 2-15, 2-25. 
SI,3-25. 
signal ground, 2-23. 
signal inversion, 3-2. 
signal racing, 3-25. 
single-ended 

cable, 2-16. 
high-true logic, 2-5. 
limitations, 2-5. 
line termination, 3-7. 
low-true logic, 2-9. 
peripheral, 2-5. 

SIP resistor network, 2-5. 
SIPs, 2-7, 2-9, 3-7, 5-1. 
skew factor, 3-25. 
slot 

see selecting a slot 
SO, 3-25. 
socket pins, 2-11. 
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S (Cont'd) 

T 

u 

v 

w 

z 

8-Index 

state machine, 3-23 - 3-25. 
shift-in, 3-24. 
shift-out, 3-24. 

status bits, 3-15. 
status bus, 3-5. 
STS[5:0), 3-5, 3-15. 

terminating the transfer, 3-20, 3-23. 
termination network, 3-7. 
time constant 

input data settling time, 3-25. 
output data setup time, 3-25. 

transfer count offset, 3-20. 
transfer counter, 3-20. 

upgrading from HP 27114A to HP 27114B, 3-7, 3-24, B-1. 

valid slots, 2-22. 
valid transfer count, 3-20. 
AFIDAD, 2-24. 

wiring the external device, 2-27. 
word count for burst, 3-8. 

ZERO, 3-14, 3-20. 
bit, 3-14. 
interrupt option, 3-20. 

zero word count interrupt disable bit, 3-16. 
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