












































































































































































































































































































































































































































































































Theory of Operation 

MISCELLANEOUS CIRCUITRY 

Channel Supplied Power 

The. HP27lllA has connection for all four D. C. supply voltages from the CIO Backplane. They are 
Primary Power, Secondary Power, -12 Volt Reference and 12 Volt Reference. 

PRIMARY POWER. 

Primary Power comes from the +5P connections on CIO {Pl-A40 , 840}. Before it is distribute through 
the board it passes through a 4 Amp fuse, Fl. At this point it is immediately bypassed by a 33 uF 
capacitor C6. 

It is used to directly power most of the circuitry on the pea. 

A number of individual ceramic bypass capacitors are distributed throughout the card. The 0.01 
capacitors include C23 thru C37, C44, C46, C47, C49 �~� C50 

SECONDARY POWER. 

Secondary Power comes from the +5S connections on CIO {Pl-A39,839}. Before it is distributed to the 
card, it passes through a 0.5 Amp fuse F4 after which it is immediately bypassed by a 22 uF capacitor 
C1l. 

The Secondary Power trace is then routed to the Power Shunt Jumper U 13, described in the Processor 
block. There are three capacitors, C8, C24, C25, that are used to bypass the three components {U 17, 
U 49, U 50} connected to the internal secondary power bus. 

12 VOLT REFERENCE. 

The 12 Volt Reference comes from the +12 connections on CIO {P1-A38,838}. Before it is distributed to 
the card, it passes through a 0.5 Amp fuse F2 after which it is immediately bypassed -by a 6.8 uF 
capacitor C 14. 

The 12 Volt Reference is used to power only the VDL Reference {Q 1} regulator and the operational 
amplifier portion of the DC-DC Converter {U42}, where it is bypassed by e29. 

-12 VOLT REFERENCE. 

The -12 Volt Reference comes from the -12 connections on CIO {P1-A37,837}. Before it is distributed 
to the card, it passes through a 0.5 Amp fuse F3 after which it is immediately bypassed by a 6.8 uF 
capacitor C7. 
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The sole purpose of this reference is for use with the VBG Reference {Q2}. 

GROUND RETURN. 

The following backplane pins are used for Ground Return on the HP2 7111 A: 
Pl-A4,A7,Al0,A13,A16,A21,A23,A27,A34,84,87,810,813,816,821,B23,827,B3~ 

FRAME GROUND. 

The Frame Ground backplane connections {P7-A7 ,87} are used as an Electostatic Discharge return path 
by the pca. The unused pins of the optical connectors, P2, P3 are connected to Frame Ground. 

NMOS Voltage Supplies 

VDL REFERENCE. 

The VDL reference is used by PASSPORT and PRONTO as a clock reference voltage. Its nominal value 
must be 2.76 Volts and the maximal current draw is 15 rnA. The reference is derived by using an 
LM317L three-terminal voltage regulator {Q 7}. 

The input {Q7-3} is connected to the +12 volt backplane supply. The output and common connections 
{Ql-2, 1} are connected through resistor divider Rl, R3 to GND. Since the LM317L regulates such that 
the output to common differential is 1. 25 Volts, an equation can be derived to select Rl, R3 such that 
{Q l}'s output is 2. 76 Volts relative to ground. 

Resistor R2 is used for load regulation. The LM317L specifies operation for a mi~ " :11um load of lamA, 
which for a 2.76 Volt reference is 276 ohms. When R3 is take'!"; in parallel with t ;~ series con:;ection of 
Rl, R3 it introduces a minimum load of approximately 184 ohn:<:~ to the regulator. satisfying ttu: loading 
condition. 

Total current required by theload regulating resistors and the actual NMOS-III loads is -30 mA which is 
significantly less than the maximum specified rating of the LM317L, which is 100 mAo 

C2 and C 1 act as bypass and stability capacitors for the regulator. 

VBG REFERENCE. 

VBG is a backgate bias reference voltage which is applied to the NMOS-III devices'substrates. It requires 
a nominal voltage of -2.0 Volts and a bias supply current of 2 mAo 

The reference is derived from the -12 Volt backplane supply by an LM3 3 7 three-terminal negative 
voltage regulator {Q2}. The input {Q2-3} is connected to the -12 volt backplane supply. The output and 
common connections {Q2-2, 7} are connected through resistor divider R4, R6 to GND. Since the LM337 
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regulates such that the output to common differential is -1. 25 Volts, an equation can be derived to select 
R6, R4 such that {Q2},s output is -2.03 Volts relative to ground. 

Resistor R5 is used for load regulation. The LM337L specifies operation for a minimum load of 10 mA, 
which for a -2.03 Volt reference is approximately 200 ohms. When R5 is taken in parallel with the series 
connection of R4, R6 it introduces a minimum load of approximately 160 ohms to the regulator, 

!,: satisfying the loading condition. 

Total current required by the load regulating resistors and the actual NMOS-III loads is -15 rnA which is 
significantly less than the maximum specified rating of the LM337L, which is 1. 5 A. 

C4 and C3 act as bypass and stability capacitors for the regulator. 

DC-DC Converter Basic Operation 

This switching regulator uses whas is known as a Buck-boost configuration. Its functional diagram is 
shown in the figure below. 

Sl 

• 

V out < 
~---------'-----------------4 

: j- - - --- -v- - - : 
I c I 
I + Ie 
I lout 
I 1c I 
I V I 
I ESR I 
L ___ -+- ____ ...J 

I LOAD 

The (constant) load current delivers charge to Couto This makes Vout more positive. This effect can be 
offset, in-order to keep Vout constant, by conducting charge away thru the diode. The current thru the 
diode is determined by the current thru the inductor which depends on the switching HISTORY of S 1. 
The duty cycle and frequency of S 1 in controlled by the uA 7 8S40 U42 such as to keep Vout constant. 
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For small loads, the regulator accomplishes the required charge balance by delivering triangular current 
pulses of large ampliture but short duration during some cycles and small amplitude but long duration 
during other cycles. The various circuit waveforms are then unsynchronized to the local oscillator and it 
is difficult to take scope pictures. 

For moderate to large load currents a current limiting resistor causes synchronization to occur as will be 
explained later, and scope pictures are then feasible. 

The circuital implementation of the Buck-boost configuration is shown below. 

Ll .sp 
r-----------~--~~--Vin 

CRl 

~C62 
L7 

, 
1-------------------------------------------3 

Vout .-..... ~, to -5.2 Dowered circuits 

In this case, the role of the switch, S " is performed by the PNP transistor Q3, and R7 is the current 
limiting resistor. The output charge storage capacitor, Cout is formed by of C45. 

ARCHITECTURE OF THE UA 78S40. 

The functional blocks relevant to this design are described below. 

Current-Controlled Oscillator. Generates the gating signals used to control the on/off condition of the 
transistor power switch. The oscillator frequency is set by a single external capacitor and may be varied 
over a range of 100 Hz to 100KHz. The oscillator duty cycle is internally fixed at 6: I, but may be 
modified by the current- limiting circuit. 
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Temperature-Compensated, Current-Limiting Circuit. Senses the switching transistor current across an 
external resistor and may modify the oscillator on-time, which in turn limits the peak current. This 
provides protection for the switching transistor and power diode. It also decreases the range of inductor 

.' current possible and in so doing favors the mode of operation that provides for some conduction on every 
oscillator cycle. The nominal activation voltage is 300mv, and the peak current can be programmed by a 
single resistor R7. 

Temperature Compensated Voltage Reference. A 1. 2Sv temperature-compensated, band-gap voltage 
source provides a stable reference to which the output voltage is compared. 

Higb-Gain Differential Comparator. Used to inhibit the basic gating signal generated by the oscillator 
from turning on the transistor switch when the output voltage is too high. The common-mode input 
range extends from ground to 1. SV less than Vcc. 

Transistor Switch. A darlington switch that can switch 1. SA peak current in SOOns. 

High-Gain Amplifier. Uncommitted op-amp (not shown) similar to the uA 741 but with a power output 
stage that can sink 3 SmA and source 1 SOmA. The input stage has also been modified to include ground in 
its common -mode range. This op-amp is used in the FOX transmitter circuit. 

OPERATION OF THE uA 78S40. 

The oscillator runs continuously at a rate controlled by the selected external timing cap, C28, the internal 
charging/discharging current sources, and the internally set oscillator threshold voltages and their 
hysterysis. During the positive going ramp of voltage on the timing capacitor, the output flip-flop will be 
set, and consequently, the output switch transistor will be turned on, and current will begin to flow in the 
switch transistor provided that the comparator output is high (logic one). If the comparator output is low 
(logic zero) during the positive ramp of the oscillator, the output flip-flop will not be set and current will 
not flow in the switch transistor. Note that the oscillator will continue to ramp up and down even if the 
output flip-flop and switch are inhibited by the comparator. If the comparator changes from low to high 
during the positive-going ramp of the oscillator, the flip-flop will be immediately set, initiating a 
IIpartiar' on interval for the output switch transistor. The flip-flop is always reset during the 
negative-going ramp of the oscillator. Note also that once set during a positive-going ramp of the 
oscillator (and comparator "high"), the flip-flop will remain set until the negative-going ramp portion of 
the oscillator cycle. Thus, the comparator change from low to high can initiate a switch "on" condition but 
not terminate it. A comparator output low state (normally indicating an output voltage greater than the 
set point) can inhibit a portion of one cycle, and entire cycle, more than one cycle, or more than one cycle 
plus a portion of one cycle. Thus, the uA 7 8s40 may be considered a variable pulse-width, variable 
frequency modulator. The current limit function is internally implemented by the injection of increased 
charging current into the timing capacitor, causing rapid attainment of the positive-going oscillator 
threshold. The oscillator frequency thus increases with the load. Therefore, operation during short circuit 
conditions consists of a very short (but finite) lIon" interval followed by a normal minimum "ofr' interval 
provided by the negative-going ramp of the oscillator. 
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MODES OF OPERATION. 

The regulator has several operating modes. Which one is invoked depends on the output loading as 
described below. 

MODERATE load. See figure[waveforms for moderate load] Assume that the regulator is in regulation, 
that Vout is -5.2v, and Yin is equal to 5v. S 1 is initially open (Q3 is off) and the diode CRl is not 
conducting. The current in the inductor L2 is therefore zero (no energy stored). The voltage is also zero. 
When switch S 1 closes (Q3 is on) , the diode becomes reverse biased so that the current thru L2 is entirely 
from Yin' The voltage accross L2 is approximately equal to Yin and its current, iL therefore increases 
from zero linearly with time at the rate of Vin/L. The energy stored in the inductor therefore increases. 

The opening/closing of S 1 is controlled by a feedback loop that senses the amount of deviation of the 
output voltage from its desired value. 

When S 1 opens, L2 resists a change in the value and direction of its current. vL goes negative and the 
diode becomes forward biased and conducts the full inductor current. The voltage accross L2 is 
approximately equal to Vout (less one diode drop). The inductor current therefore decreases at the rate 
Vout/L. The inductor current reaches zero before S 1 turns on. The inductor is then floating and its 
voltage goes to zero with an underdamped second order response (oscillatory). 

In this mode waveforms are periodic even though the oscillator is free-running and its output would not 
normally be synchronized to the switching of S 1. The reason is that there is sufficient current limiting 
taking place to modify every period of the timing capacitor voltage. The oscillator on time is shortened 
until it equals the off time at the designed for current. If the comparator demands more current into L2 
IItoo late" during the on cycle of the oscillator, that cycle will be shortened because current limiting will 
take place and the timing cap will charge faster. The phase difference becomes smaller. On the other 
hand, if the comparator demands more current ''too early" the phase is not adjusted. In steady state the 
comparator will demand more current at just the "right" time. Without current limiting it would be 
possible to compensate for the change in charge in Cout caused by the load current by drawing larger 
currents from Cout but for a shorter time. This can be accomplished by skipping oscillator cycles 
(withoug turning S 1 on) and allowing the current in L2 to increase until it is large enough to supply the 
required charge during the (always enforced) oscillator off time. But because the current amplitide is 
limited, beyond a certain value of load current the only way for the regulator to meet the charge demands 
is to conduct on every cycle. 

VERY LIGHT Loading. In this mode the current does not limit on every cycle. The waveform of the 
inductor current is unsynchronized to the oscillator. That is S 1 does not turn on for the same amount of 
time during each oscillator cycle. In fact during some cycles S 1 remains off during the entire period. 
Difficult to get pictures because waveforms non-periodic. 

HEAVY Loading. See figure[Waveforms for Heavy Loading] Essentially the same mode of operation as 
with MODERATE loading. The difference is that the inductor current never reaches zero. That is, S 7 
turns on and inductor current starts to increase before it reaches zero. The inductor voltage never 
becomes zero (no oscillatory decay to zero). The current thru the output capacitor is such that the output 
voltage can turn around by itself. That is, the capacitor current decreases to zero with a finite slope. The 
capacitor voltage can therefore change its direction by itself and rise above -5.2v thus triggering the 
comparator. 

This converter is designed so that at the rated load current the inductor current just reaches zero before it 
starts rising again. 
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OVERLOAD. See fugure [Waveforms for Overload] Essentially the same mode of operation as with 
HEAVY LOADING. The difference is that the current thru the output capacitor decreases to zero with 
an infinite slope. In this case the capacitor voltage cannot change direction by itself. The only way for the 
voltage to change direction is for the comparator to demand it. This can only happen if the capacitor 
voltage is more positive than -S.2v. This means that the capacitor voltage must ALWAYS be above 
- 5. 2v. The comparator will AL WAYS demand more current. The regulator is then operating open loop. 
Even though the system is out of regulation the output voltage drops very slowly with increased output 
loading. 

LA YOUT CONSIDERATIONS. 

The figure below shows the paths taken by the current pulses of largest magnitude. 

1 

1--·.·-----------·-------------·--------·---3 

Ll +tiP 
.---~----...--m--Vi" 

~---------------------------------------~-n._~ Vout 
to -5.2 Dowered circuits 

The layout is designed to prevent the large currents from flowing thru ground impedances that are in 
common with the low-level sections of the circuit. To this end there exists a single point ground at the 
low end of the input filter capacitors. 

The area of the loops that carry currents w / large slopes has also been minimized in order to minimize 
radiation. This was done this by dedicating entire sections of planes as the return paths so that regardless 
of where the signal flows, the return, at high frequencies, will be on the plane immediately underneath. 

To this effect the following components are grounded separately via planes to the single point ground: 
Inductor and its damping resistor, pin 3 of the 78S40 (the emitter of the internal switching transistor), 
output filter capacitor. 
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The current thru the inductor does not have a steep slope and therefore the fact that the inductor is axial 
and does not contain the flux within its core is not expected to be a problem. 

Note that the AC ripple currents recirculate within the DC-DC converter. 

SPECIFICATIONS. 

Input voltage: Sv, 10010 tolerance. 
Output voltage: - S. 2v, 10% tolerance. 
Output current: 4S0mA 
Efficiency: 50% 
Output ripple: 180mv peak -peak 
Input ripple: 180mv peak-peak 
Minimum switching frequency: 20Mhz. 
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~SI_G_N_AL __ NA_M_E_L_I_ST ____________ ~lrl~I'I, 
A signal name list will be provided from either the CALAY or 3065 test system dump . 

. . 
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MLDB LIST - ASSY:ALINK 
UPDATED BY:GRACE EARL 

(FIBER OPTIC CIO ) 
ENGINEER:TOM KEAVENY 

DATED:01/12/87 
PRINTED:JAN 23, 1987 

I I I 
STOCK NUMER I QTY IDESCRIPTION-16 IREFERENCE DESG/TEXT 
========================================================================== 
0160-3879 

0160-4387 
0160-4788 
0160-4789 
0160-4822 
0160-4833 
0160-4835 
0160-6500 

0180-0116 
0180-0228 
0180-0229 
0180-0291 
0180-2208 
0180-2690 
0403-0527 
0410-1519 
0698-0084 
0698-3430 
0698-3438 
0698-3441 
0698-3442 
0698-3443 
0698-3446 
0698-5137 
0698-7188 
0698-7205 
0698-7220 
0698-1223 
0698-7229 
0698-7236 
0698-7239 
0698-8823 
0699-0556 
0699-0905 
0699-1578 
0757-0200 
0757-0280 

16.01CAP .01UF100VCERlc32,C38,C40,C53,C54,C55,C56,C57 
I IC58,C64,C65,C66,C67,C68,C69,C70 

1.0 CAP 47PF 5~ 200vIC63 
3.0 CAP 18PF 5% 100vlc12,C13,C42 
1.0 CAP 15PF 5% 100V C52 
1.0 CAP 1000PF 5%CER C28 
1.0 CAP .022UF 10~ C43 
7.0 CAP .1UF 10% C1,C2,C5,C16,C19,C39,C48 

26.0 CAP .01UF 1Q%CER C23,C24,C25,C26,C27,C29,C30,C31, 
C33,C34,C35,C36,C37,C44,C46,C47, 
C49,C50 . , 
C8, C9, C10,C1S,C17,C18,C21,C22, 

2.0 CAP 6.8UF 3SV TA C7,C14 
.0 CAP 22UF lSV TA C11 

2.0 CAP 33UF 10V TA C6,C62 
2.0 CAP 1.0UF 3SV TA C3,C4 
2.0 CAP 220UF 10V TA C18,C45 
5.0 C-F 3.3UF 15V TA C41,CS1,C59,C60,C61 
2.0 EXTRACT HANDLE New extractor handles 
1.0 XTAL 16 MHZ Y1 
1.0 RES 2.1SK 1%.125 R10 
2.0 RES 21.S 1/8W R32,R33 
1.0 RES 147 1% .12SW R4 
1.0 RES 215 1% .12sw1R11 
3.0 RES 237 1% .12swIR3,R5,R6 
2.0 RES 287 1% .12swIR1,R2 
2.0 RES 383 1% .12swIR16,R17 
1.0 RES 46.4 1% .2sw1R12 
2.0 RES 10 1~ .05W FIR2S,R28 
2.0 RES 51.1 1~ .05wIR38,R39 
1.0 RES 215 1% .osw IRSO 
2.0 RES 287 1% .osw IR48,R49 
2.0 RES 511 1% .osw IR31,R51 
4.0 RES 1K 1% .05W FIR8,R9,R24,RS3 
1.0 RES 1.33K IR15 
4.0 RES 8.25 .125WIR29,R30,R35,R36 
1.0 RES 5.11 1% IR42 
2.0 RESISTOR IR40,R41 
1.0 RES 10 .2W IR47 
1.0 RES 5.62K 1%.125IR14 
1.0 RES 1.0K 1%.125WIR23 
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0757-0395 
0757-0438 
0757-0442 

3.0IRES 56.2 1% .12WIR43,R44,R45 
3.0IRES 5.11K 1%.125IR27,R37,R46 
1.0IRES 10K 1% .125WIR26 

MLDB LIST - ASSY:ALINK 
UPDATED BY:GRACE EARL 

(FIBER OPTIC CIO ) 
ENGINEER:TOM KEAVENY 

DATED:01/12/87 
PRINTED:JAN 23, 1987 

I I 
STOCK NUMER QTY IDESCRIPTION-16 IREFERENCE OESG!TEXT 
=======================-================================================== 
0811-3605 
0811-3716 
1005-0055 
1005-0056 
1200-0567 
1250-1737 
1251-4670 
1251-7276 
1258-0141 
1480-0116 
1810-0270 
1810-0286 
1810-0339 
1810-0933 
1813-0520 

":~ 1818-3198 
1820-1320 
1820-2724 
1820-2758 
1820-2951 
1820-3121 
1820-3318 
1820-3707 
1820-3729 
1820-4559 
1820-4560 
1820-4561 
1820-4621 
1826-0276 
1826-0603 
1826-0772 
1826-1099 
1853-0398 
1858-0100 
1901-0782 
1990-0968 
1990-1025 
1990-1027 
10Q3-0001 
10Q4-0001 
1FH6-0001 
1FH7-0001 
2110-0712 
2110-0716 
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1.0 RES .1 5~ .5W PWIR7 
.0 0 OHM RESISTOR IR18,R19,R20 

1.0 FIBER OPT XMITR IP2 TRANSMITTER 
1.0 FIBER OPTIC RCVRIP3 RECEIVER 
2.0 SKT 28DIP OS IU29,U30 
1.0 SCKT TEST PT IJ3 TEST POINT fOX RECEIVER 
1.0 POST 1X3 (.100) IJ2 (EQL) 
1.0 CONN-POST-TP-SKT P1 BACKPLANE CONNECTOR 
1.0 JUMPER REM J2 (EQL) 
2.0 PIN GRV .062X.25 FOR EXTRACTOR HANDLES 
1.0 RES NET 9X680 R52 
2.0 RESNET15X10KDIP U3S,U37 
1.0 RESNET 270X7 SIP R22 
1 .0 PRG 4 SHUNT 01 P U 13 POWER SHUNT NETWORK .. 
1.0 6.660MHZ CAN Y2 
2.0 HM6264P-15 U49,U50 
2.0 IC 10216 CERAMIC U47,U68 
2.0 IC SN74ALS573N U27,38 
1.0 IC 74ALS109 P U22 
1.0 IC 74ALS240 P U16 
2.0 IC 74ALS245 P U2S,U26 
1.0 IC 74ALS273 P U28 
1.0 IC-74ALS541 U18 
1.0 74AS02 U36 
1.0 PROG PAL16R4LDC U17 MEMORY CONTROL PAL 
1.0 PROG PAL16R6LOC U23 PFW CONTROL PAL 
1.0 PROG PAL16R8 U15 ARBITER PAL 
1.0 iAPX-186 uP U20 
1.0 IC 78LOSA +5 REGIQ4 
1.0 UA 78S40 IU42 
1.0 IC (LM317L)TO-92IQ1 
1.0 LM337L NEG V REGlQ2 
1.0 XSTR PNP SI IQ3 (MJE-210) 
2.0 XSTR ARY 14P-DIPIU55,U56 for FOX TRANSMITTER 
1.00IO-1N5821 ICR1 
1 .0 LED, RED I CR7 
3.0 LED HLMP-1600 ICR4,5,6 
2.0 LED HLMP-1640 ICR2,3 
1.0 JUPITER TRANSMTRIU43 
1.0 JUPITER RECEIVERlu44 
1.0 PRONTO CHIP 1FH61U34 
1.0 PASSPORT 1FH7 IU14 
1.0 FUSE 4A 12SV If1 
2.0 FUSE .5A 125V If2,F3,(F4 opt.) 



Parts List 

MLDB LIST - ASSY:ALINK 
UPDATED BY:GRACE EARL 

I 

(fIBER OPTIC CIO ) 
ENGINEER:TOM KEAVENY 

I 

DATED:01/12/87 
PRINTED:JAN 23, 1987 

STOCK NUMER QTY IDESCRIPTION-16 IREFERENCE DESG/TEXT 
================-========================================================= 
27111-81001 
27111-81002 
5180-7231 
9100-3314 
9100-3334 
9135-0068 
9140-0308 
9140-0452 
9140-0835 
9140-1161 
9170-1366 
9170-1380 
RESISTOR-SIP A 

1.012764 EPROM 8KX8 
1.012764 EPROM 8KX8 
1.0IALINK PC BOARD 
1.0IINDCTR 150NH 5% 
2.0IINDCTR 25UH 
1.01 INDCTR 33NH 
1.0IIDCTR .12UH 5~ 
2.0IINDCTR 2.7UH 5~ 
1.0ITRANSFORMER 

IU29 PROGRAMMED EPROM 
IU30 PROGRAMMED EPROM 
IBOARD BLANK 

1 • 0 150 UH; L; 
2.0IFERRITE BEAD A 
2.0IFERRITE BEAD B 
1.0IRESISTOR SIP 

IL4 
IL1,L7 
IL8 
(L3 
ILS,L6 
IT1 
IL2 
IfB3,fB4 
I fB1 ,fB2 
IR34 

MLDB LIST - ASSY:ALINK 
UPDATED BY:GRACE EARL 

(fIBER OPTIC CIO ) 
ENGINEER:TOM KEAVENY 

DATED:01/12/87 
PRINTED:JAN 23, 1987 

------------------------------------------------------------------------------------------------------------------------------------------------------------
MAT E R I ALL I S TAN A L Y SIS --> SUM MAR Y 

============================================================================== 

Total number of parts req'd to build assembly: 
Total number of different part numbers: 
Total cost of the parts required: 
Material Variance: 
Estimated total MFG labor: 
MFG Labor Variance/OVHD Rate: 
Est. MFG Cost (matI & var/labor & OVHD): 

Theo. failure rate (RECAP) by part count: 

Total number of failures in 3mo. warranty (2000hrs): 

Estimated number of failures/year -- first year: 
(1yr = 8000hrs) second year: 

th i rd year: . 

Failure Rate based on QA2985 data where available: 

failure Rate based on CSY field data where available: 

Of all part info, oldest data last updated: 

$ 

$ 

$ 

188 
97 

290.54 
10~ 
.00 

627% 
319.60 

1 . 33573%/kh rs 
74865hrs 

.027 

.075 

.053 

.043 

1.0248%/khrs 
97583hrs 

';/kh rs 
hrs 

82/07/16 
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POTENTIAL PROBLEMS fOUND ---) SUMMARY INCOMPLETE? 

At least one of the parts is missing cost information! 
At least 1 component is missing a theoretical failure rate! 
There's at least one NON-PERfERRED/NON-CLASSIfIED part on this list! 

============================================================================== 

User Notes: 
ALINK CIO ADAPTER PRODUCTION PROTOTYPE MATERIAL LIST 

============================================================================== 
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The following procedure was used to generate the PLAs for the Programmable Logic Arrays used on the 
HP27111A. 

A state table description was first written in CALS format. CALS (Computer Aided Logic Synthesis) is a 
PLA compiler. 

The output of the CALS program was reformatted into what is known as "PALASM" format (i.e., PAL 
assembler). This is an older format which is attributable (supposedly) to Monolithic Memories Inc. 

The PALASM formatted equations were once again reformatted into ABEL (Data I/O) format for use 
with DATA I/O based programming systems. 

For more information on ABEL consult the DATA I/O ABEL Manual. For more information on CALS 
consult the CALS manual. 

. , 
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State Machine Source Files 

CALS SOURCE FILES 

Arbiter PAL: U15 

$SEQMAC 040002 [arblp4s1.tak] Sync Read&Write Machine {6/13/86} 
RESET DTR ONSTB OFFSTB 
SYNCWR SYNCRD 

*1 RESET/1XXX 
IDLE/OXOX 

GOREAD/001X 
GOWRITE/011X 

WAIT/OXXO 
RETURN/oXX1 

*0 
*S XREAD/01 

XWRITE/10 
XIDLE/OO 

*TABlE 

XIDLE RESET/XIDLEI 
IDLE/XIDLEI 

GOREAD/XREADI 
GOWRITE/XWRITE/. 

XREAD RESET/xIDLEI 
WAIT/XREADI 

RETURN/XIDLE/. 

XWRITE RESET/XIDLEI 

*END 
$LFSR 
$PRINTE 

WAIT/XWRITE/ 
RETURN/xIDLE/. 

$SEQMAC 0~0001 [arblp4s1.tak] A to B machine 
RESET PROSEL MRQ UPDATE DTR RW 

ATOB 
*1 RESET/1XXXXX 

NTRESET/OXXXXX 
PCHNGAB/01X10X 
PCHNGBA/01X11X 
PNOCHNG/01XOXX 
MCHNGAB/0011X1 
MCHNGBA/0011XO 
MNOCHNG/0010XX 
BUSIDLE/OOOXXX 

*0 
*S ATOB/O 
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BTOA/1 
*TABLE 

ATOB 

BTOA 

*END 
$LFSR 
$PRINTE 

PNOCHNG/ATOB/ 
MNOCHNG/ATOB/ 

RESET/ATOB/ 
PCHNGAB/ATOB/ 
MCHNGAB/ATOB/ 
PCHNGBA/BTOA/ 
MCHNGBA/BTOA/ 
BUSIDLE/ATOB/. 

PNOCHNG/BTOA/ 
MNOCHNG/BTOA/ 

RESET/ATOB/ 
PCHNGAB/ATOB/ 
MCHNGAB/ATOB/ 
PCHNGBA/BTOA/ 
MCHNGBA/BTOA/ 
BUSIDLE/BTOA/. 

$SEQMAC 080205 [arblp4s1.tak] main arbiter {10/9/B6} 
RESET PROSEL MRQ HLDA WRITE READ RW DTR 
OFFSTB ONSTB 
UPDATE BREQ PRONTO BUFFER MACK 

*1 RESET/1XXXXXXX 
NTRESET/OXXXXXXX 
PROIDLE/OOXXXXXX 
PROWRIT/01XXXXX1 
PROREAD/01XXXXXO 
PRORDWT/01XXXOXO 
PRORDGO/01XXX1XO 
RDCYCLE/OXXXX1XX 
WRCYCLE/OXXXXOXX 

ATOB/OXXXXXXX 
BTOA/OXXXXXXX 
IDLE/OOOXXXXX 

MEMREQ/0010XXXX 
MWRGRNT/0011XXOX 
MRDGRNT/0011XX1X 
MRQRDWT/OXXXXOXX 
MRQWRWT/OXXXOOXX 
MRQWRGO/OXXX10XX 
MRQRDGO/OXXXX1XX 
HLDLOOP/OXX1XXXX 
HLDDONE/OXXOXXXX 

ANY/XXXXXXXX 
*S IDLE04/11011 

PRON2B/00011 
PRON1B/01101 
PRONOe/l01l1 
PRON26/00101 
PRON24/00l11 

State Machine Source Files 
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Sta te Machine Source Files 

PRON16/01111 
IDLE12/10011 
PRON10/10101 
PRON20/01011 
MEM22/01001 
MEM23/01000 
MEM20/01011 
MEM31/00000 

*0 SETSTB/01 
CLRSTB/10 
NORMAL/OO 

*TABLE 
IDLE04 

IDLE12 

PRON28 

PRON24 

PRON26 

PRON10 

PRON08 

MEM31 

MEM23 

MEM22 

IDLE/IDLE04/NORMAL 
PROWRIT/PRON28/NORMAL 
PRORDWT/IDLE04/NORMAL 
PRORDGO/PRON28/NORMAL 

MEMREQ/IDLE04/NORMAL 
MRDGRNT/MEM31/NORMAL 
MWRGRNT/MEM23/NORMAL 

RESET/IDLE12/NORMAL. 

PROWRIT/PRON28/NORMAL 
PRORDWT/IDLE04/NORMAL 
PRORDGO/PRON28/NORMAL 
PROIDLE/IDLE04/NORMAL 

RESET/IDLE12/NORMAL. 

NTRESET/PRON24/SETSTB 
RESET/IDLE12/NORMAL. 

NTRESET/PRON26/NORMAL 
RESET/IDLE12/NORMAL. 

WRCYCLE/PRON10/NORMAL 
RDCYCLE/PRON08/NORMAL 

RESET/IDLE12/NORMAL. 

NTRESET/IDLE04/CLRSTB 
RESET/IDLE12/NORMAL. 

NTRESET/IDLE12/CLRSTB 
RESET/IDLE12/NORMAL. 

MRQRDWT/MEM31/NORMAL 
MRQRDGO/MEM23/NORMAL 

RESET/IDLE12/NORMAL. 

MRQWRWT/MEM23/NORMAL 
MRQWRGO/MEM20/NORMAL 
MRQRDGO/MEM22/NORMAL 

RESET/IDLE12/NORMAL. 

NTRESET/MEM20/NORMAL 
RESET/IDLE12/NORMAL. 
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MEM20 

-END 
$LFSR 
$PRINTE 
$EOJ 

HLDLOOP/MEM20/NORMAL 
HLDDONE/IDLE04/NORMAL 

RESET/IDLE12/NORMAL. 

State Machine Source Files 

.. 
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Sta te Machine Source Files 

$EQUATN 080400 [arbnxt03.tak], plug'n'chug 
UPDATE RESET BREQ PRONTO MACK SYNCWR OTR SYNCRD OFFSTB ONSTB DSYNCWR DSYNCRD 

DSYNCWR = -RESET*-OFFSTB*SYNCWR + -RESET*DTR*ONSTB*-SYNCWR*-SYNCRD. 

DSYNCRD = -RESET*-OFFSTB*SYNCRD + -RESET*-OTR*ONSTB*-SYNCWR*-SYNCRD. 

OFFSTB = -RESET*UPDATE*PRONTO. 

ONSTB = -RESET*-UPOATE*-BREQ*-PRONTO*MACK. 
$LFSR 
$PRINTE 
$EOJ 
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Device Clear/Memory Control PAL: U17 

$SEQMAC 030103 DCL/NMI state machine 
CLKRST LOGRST ARMED 
NMI 
DCLINT WAIT Q1 
*1 

RESET/1XX 
CLEAR/01X 
QUIET/OOX 

ARMNMI1/001 
ARMNMI2/011 

ARMWT1/000 
ARMWT2/010 

*0 

*S 

N/1 
DCL/O 

POWERON / 111 
~IDLE/1 00 

ARMED/101 
QUEUE/110 

NMI1/010 
NMI2/001 

*TABLE 
POWERON RESET/POWERON/N 

CLEAR/POWERON/N 
QUIET/IDLE/N. 

IDLE RESET/POWERON/N 
CLEAR/QUEUE/N 

ARMWT1/IDLE/N 
ARMNMI1/ARMED/N. 

QUEUE RESET/POWERON/N 
ARMWT1/QUEUE/N 
ARMWT2/QUEUE/N 

ARMNMI1/NMI1/N 
ARMNMI2/NMI1/N. 

ARMED RESET/POWERON/N 
QUIET/ARMED/N 
CLEAR/NMI2/N. 

NMI2 RESET/POWERON/DCL 
QUIET/POWERON/DCL 
CLEAR/POWERON/DCL. 

NMI1 RESET/POWERON/DCL 
QUIET/POWERON/DCL 
CLEAR/POWERON/DCL. 

Sta te Machine Source Files 

[alidcls2] 

. , 
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State Machine Source Files 

*END 
$LFSR 
$PRINTE 
$SEQMAC 040001 ARMSTB machine 
CLKRST PCS3 WR POWERON 

[alidcls2] 

ARMED 
*1 

ANY/XXXX 
RESET/1XXX 
NTRST/OXXO 
NOPCS/OOXX 

NOWR/010X 
ARMIT/011X 
PWRON/OXX1 

*0 
*S 

IDLE/O 
ARM/1 

*TABLE 

IDLE RESET/IDLE/ 
NOPCS/IDLE/ 

NOWR/IDLE/ 
ARMIT/ARM/. 

ARM RESET/IDLE/ 

*END 
$LFSR 
$PRINTE 
$EOJ 
{ 

Modified: 
Reason: 

Modified: 
Reason: 

Modified: 
Reason: 

PWRON/IDLE/ 
NTRST/ARM/. 

Wed, Jul 2, 1986, 3:44 PM 
Combined Global and Clken into one signal -- GCLKEN 
Added "AO" to literal term combinations 

Mon, Jul 7, 1986, 11:46 AM 
Changed GCLKEN to a new signal ARMSTB, because the GCLKEN 
signal cannot be asserted during logic reset. The ARMSTB 
signal is generated in the same fashion as GCLKEN but 
is reset on lyon CLKRST ;. 
Removed "AO" from literal term combinations; 

r r i, Ju 1 25, 1986, 12: 21 PM 
After discussion with Mike Leclere and analysis of the 
state transitions defined by CALS it was found that 
the asynchronous behaviour of the LOGIC RESET- signal 
could cause disfunction of the machine. 

Additional states were added to allow only single bit 
transitions in areas where the onset of LOGIC RESET­
is critical 

Ever so preliminary __ _ 
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} 

State Machine Source Files 

case STATE of 

POWER ON 

IDLE 

ARMED: 

QUEUE 

NMI1 

NMI2 

begin {stay here until reset activity is complete} 
if -ClK RST*-lOGIC RESET then STATE := IDLE 
else STATE := POWER ON 

end ; 
begin {watch for a logic Reset without a Clock Reset !} 
if elK RST then STATE := POwER ON else 
if lOGIC RESET then STATE ~= QUEUE 
if - lOGIC RESET*ARMSTB thE~n STATE : = ARMED 

end ; 
begin {watch for a logic Reset without 
if elK RST then STATE := POWER ON else 
if lOGIC RESET then STATE := NMI1 

a Clock Reset !} 

if -lOGIC RESET then STATE := ARMED 
end ; 
begin {queue up the DCl until the processor is 
if elK RST then STATE := POWER ON else 

ready} 

if ARMSTB then STATE := NMI2 -
else STATE := QUEUE 

end ; 
begin { pulse the NMI line and then Restart the machine 

STATE := POWER ON 
end ; 

.. 
begin { pulse the NMI line and then Restart the machine 

STATE := POWER ON 
end ; 

} 

} 
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State Machine Source Files 

Power Fail/Passport Control PAL: U23 

$SEQMAC 030001 
RST WRITE 
GClKEN 

*1 RESET/1XX 
NOWRI/OOX 
NOSEl/010 
WRITE/011 

*S ENAB/1 
IDLE/O 

*TABlE 

Clock Enable Strobe 
PCSO 

IDLE RESET/IDLE/ 
NOWRI/IDLE/ 
NOSEL/IDLE/ 
WRITE/ENAB/. 

ENAB RESET/IDLE/ 

*END 
$NRMINM 
$LFSR 
$PRINTE 

WRITE/IDLE/ 
NOSEl/IDLE/ 
NOWRI/IDLE/. 

$SEQMAC 050001 Passport Control Strobes 
RST GClKEN A3 A2 A1 
NCNTl 

*1 RESET/1XXXX 
CTLON/01100 

CTLOFF/01101 
AX1XMIS/01X1X 
AOXXMIS/010XX 
AXX1MIS/01XX1 
AXXOMIS/01XXO 

ENMISS/OOXXX 

CNTl/O 
NOCNTl/1 

*TABlE 
NOCNTL RESET/NOCNTL/ 

CTlOFF/NOCNTL/ 
AX1XMIS/NOCNTL/ 
AOXXMIS/NOCNTL/ 

CTlON/CNTL/ 
ENMISS/NOCNTl/ . 

CNTl RESET/NOCNTl/ 
CTLOFF/NOCNTL/ 

AX1XMIS/CNTL/ 
AOXXMIS/CNTl/ 

Ever so preliminary ... 
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ENM1SS/CNTL/ 
CTLON/CNTL/ • 

*END 
$NRMINM 
$LFSR 
$PRINTE 
$SEQMAC 050001 

RST GCLKEN 
NINTA 

*1 RESET/1XXXX 
ACKON/01110 

ACKOFF/01111 
AXOXMIS/01XOX 
AOXXMIS/010XX 

ENMISS/OOXXX 
INTA/O 

NOINTA/1 

Passport INTERRUPT ACKNOWLEDGE STROBE 
A3 A2 A1 

*TABLE 
INTA RESET/NOINTA/ 

ACKOFF/NOINTA/ 
AXOXMIS/INTA/ 
AOXXMIS/INTA/ 
ENMISS/INTA/ 

ACKON/INTA/. 

NOINTA RESET/NOINTA/ 
ACKOFF/NOINTA/ 

AXOXMIS/NOINTA/ 
AOXXMIS/NOINTA/ 

ENMISS/NOINTA/ 
ACKON/INTA/. 

*END 
$NRMINM 
$LFSR 
$PRINTE 
$EOJ 

State Machine Source Files 

[source=PASSCTLS] 
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Sta te Machine Source Files 

$SEQMAC 060203 POWER FAIL Synchronizer 
RST PFW CLKEN A3 A2 A1 
SYNCPFW INT 
NQ2 NQ1 NQO 

*1 WA~NING/01XXXX 
NORMAL/OOXXXX 

RESET/1XXXXX 
ACK/OX1001 
GEN/00101X 

MISS2/000XXX 
MISS3/00X1XX 
MISS4/OOXXOX 

A1XXMIS/OX11XX 
AX1XMIS/OX1X1X 
AXXOMIS/OX1XXO 

ENMISS/OXOXXX 
*0 IDLE/11 

INTWARN/OO 
WARN/01 
IDLE/111 

SYNCUP/110 
WARN/OOO 

SYNCOUT/101 
ACKWARN/100 

*TABLE 
IDLE WARNING/SYNCUP/IDLE 

RESET/IDLE/IDLE 
GEN/WARN/IDLE 

MISS2/IDLE/IDLE 
MISS3/IDLE/IDLE 
MISS4/IDLE/IDLE 

SYNCUP WARNING/WARN/IDLE 
RESET/IDLE/IDLE 

WARN 
NORMAL/IDLE/IDLE 

RESET/IDLE/INTWARN 
ACK/ACKWARN/INTWARN 

A1XXMIS/WARN/INTWARN 
AX1XMIS/WARN/INTWARN 
AXXOMIS/WARN/INTWARN 

ENMISS/WARN/INTWARN. 
ACKWARN WARNING/ACKWARN/WARN 

RESET/IDLE/WARN 
NORMAL/SYNCOUT/WARN. 

SYNCOUT WARNING/ACKWARN/WARN 
RESET/IDLE/WARN 

NORMAL/IDLE/WARN 
*END 
$NRMINM 
$LFSR 
$PRINTE 
$EOJ 

[source=PWRFAILS] 

{ Thu, Jul 10, 1986, 6:55 PM -> Changed sense of SYNC PFW to internal 
Negative True and external Positive True. 
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Sta te Machine Source Files 

} 
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State Machine Source Files 

PALASM SOURCE EQUATIONS 

The following source equations were generated from the CALS PLA generator running on MPE/V. 

Arbiter PAL: U15 

PAL16R8 
ARBITER PAL U15 
[arblp4x2.tak.alink] 

CLK /RESET HLDA /PROSEL DTR /READ DIN MRQ /WRITE GND 
EN /SYNCRD /SYNCWR /PRONTO /UPDATE /LtoA /BUFFER /BREQ /MACK VCC 

Cals source = [arblp4s1][arbnxt04] 
Cals output = [calsarb4][calsar4s] 
Wed, Oct 8, 1986, 6:36 PM 
Thu, Oct 9, 1986, 8:52 AM 

LtoA := /RESET*/PROSEL*/MRQ*LtoA 
+ /RESET*/PROSEL*MRQ*UPDATE*DIN 
+ /RESET*/UPDATE*LtoA 
+ /RESET*PROSEL*UPDATE*DTR 

SYNCWR := /RESET*/PRONTO*SYNCWR + 
/UPDATE*/RESET*/BREQ*/PRONTO*MACK*DTR*/SYNCRD + 
/UPDATE*/RESET*SYNCWR 

SYNCRD := /UPDATE*/RESET*/BREQ*/PRONTO*MACK*/SYNCWR*/DTR + 
/UPDATE*/RESET*SYNCRD + 
/RESET*/PRONTO*SYNCRD 

UPDATE := RESET + 
/PROSEL*/HLDA*UPDATE + 

PRONTO*/BUFFER + 
/PROSEL*UPDATE*/BREQ + 
/PROSEL*/MRQ*UPDATE + 

PROSEL*/READ*/DTR*UPDATE + 
UPDATE*PRONTO + 

/HLDA*/UPDATE*BREQ*BUFFER 

BREQ := /RESET*/PROSEL*/DIN*BREQ + 
/RESET*/PROSEL*/MRQ*UPDATE*/PRONTO + 
/RESET*PROSEL*/READ*/DTR*UPDATE*/PRONTO + 
/RESET*/PROSEL*/HLDA*UPDATE*/PRONTO + 
/RESET*READ*/MACK + 
/RESET*/PROSEL*UPDATE*/BREQ*/PRONTO + 
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/RESET*UPDATE*/BUFFER + 
/RESET*/UPDATE*BREQ 

PRONTO := /RESET*/UPDATE*/BREQ*MACK 

BUFFER := /HLDA*UPDATE + 
PROSEL*UPDATE + 

/MRQ*UPDATE + 
WRITE*/READ*/UPDATE*BREQ + 
READ*PRONTO*/BUFFER + 

/UPDATE*/PRONTO*MACK + 
UPDATE*/BREQ + 
RESET 

MACK := READ*BREQ*/MACK + 
WRITE*BREQ*/BUFFER + 

/UPDATE*MACK + 
/BREQ*MACK + 
/HLDA*UPDATE + 

PROSEL*UPDATE + 
/MRQ*UPDATE + 

RESET 

State Machine Source Files 
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State Machine Source Files 

Device ClearlMemory Control PAL: U17 

PAL16R4 

Memory Pal & Power on State Machine Source U17 
Fri, Jul 25, 1986, 5:01 PM [mempaI7.tak] 

SCLK /WR /PCS3 SAO /BHE HLDA /LCS PON /CLKRST GND 
EN /LOGRST /LRS /DCLINT /WAIT /Q1 /ARMED fURS /MCS1 VCC 

; 

; 

Cals source: [alidcls2.tak.alink] 
Cals output: [calsdcI2.tak.alink] 

Lower RAM Strobe 

LRS = LCS*PON*/SAO*/HLDA ; 80186 Lower Byte 0-7ffFH 
+ MCS1*PON*/SAO*/HLDA; 80186 Lower Byte 18000H - 1fFffH 
+ PON*HLDA All Passport accesses 

URS = LCS*PON*BHE*/HLDA 
+ MCS1*PON*BHE*/HLDA 
+ PON*HLDA 

DCLINT:= /DCLINT + 
CLKRST + 

/LOGRST*Q1 + 
/ARMED*WAIT+ 
/LOGRST*/ARMED + 

WAIT*Q1 + 
/WAIT*/Q1 

WAIT := LOGRST*/Q1 + 
WAIT*/Q1 + 
LOGRST*WAIT+ 

/DCLINT + 
CLKRST 

Q1 := /LOGRST*ARMED*/WAIT+ 
/WAIT*Q1 + 

LOGRST*Q1 + 
/DCLINT + 

CLKRST 

Upper RAM Strobe 

80186 Upper Byte 0-7ffFH 
80186 Upper Byte 18000H - 1fFfFH 
All Passport accesses 

ARMED := /CLKRST*ARMED*/DCLINT + 
/CLKRST*ARMED*/WAIT + 
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/ClKRST*ARMED*/Q1 + 
/ClKRST*PCS3*WR*/ARMED 

State Machine Source Files 
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State Machine Source Files 

Power Fail/Passport Control PAL: U23 

PAL 16R6 
U12 Power fail and hold request & cntl machine 
[PFWPAL6.TAK] 

CLK /RST /WRITE PFW A2 /PCSO A1 MRQ 
EN /HOLD /PfW_INT /INT_ACK /CNTL /GCLKEN /SYNC_PfW /NQO 

A3 GND 
/GLOBWR VCC 

; 
; Cals source = [pwrfail5.tak][passct15.tak] 

Cals output = [calspwr5.tak][calspas5.tak] 

Jul 7:04 PM made SYNC PFW Thu, 10, 1986, positive true 
; Wed, Oct 22, 1986, 3:31 PM keep MRQ deasserted during Reset 

GLOBWR = PCSO*WRITE*/A1*/A2*/A3 

GCLKEN := /RST*/GCLKEN*WRITE*PCSO 

HOLD = /MRQ 

CNTL 

INT ACK 

PFW INT 

SYNC PfW 

+ /PFW_INT*SYNC PfW 
+ RST 

:= /GCLKEN*CNTL 
+ A2*CNTL 
+ /A3*CNTL 
+ GCLKEN*A3*/A2*A1 
+ RST 

:= /GCLKEN*INT ACK 
+ GCLKEN*A3*A2*A1 
+ /A2*INT ACK 
+ /A3*INT-ACK 
+ RST -

:= RST + 
/PfW*SYNC PFW*/NQO + 
GCLKEN*/A3*/A2*A1*/PfW INT + 

/PfW*/A2*SYNC PfW + -
/PfW*A3*SYNC PFW + 
/PfW*/GCLKEN*SYNC PfW + 

PfW_INT*/SYNC_PfW + 
PfW*NQO 

.- /PFW*/SYNC PfW*NQO + 
/PfW*/A2*NQO + 
/PfW*/GCLKEN*NQO + 
/PfW*A3*NQO + 

PfW*SYNC PfW*NQO + 
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RST + 
/PFW*SYNC_PFW*/NQO 

NQO := /PFW*PFW INT*/NQO + 
/PFW*/SYNC PFW*NQO + 
/PFW*/A2*NQO + 
/PFW*/GCLKEN*NQO + 
/PFW*A3*NQO + 

RST 

State Machine Source Files 

.. 
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Sta te Machine Source Files 

ABEL FORMATTED EaUA TIONS 

The following equations were transformed from PALASM format to ABEL format using the TOABEL 
utility on a DOS based Vectra. 

Arbiter PAL: U15 

ABEL(tm) Version 2.02a - Document Generator 
PAL16RB 
ARBITER PAL U15 hp part' : 1820-4561 
[arblp4x2.tak.alink] 

-Translated by TOABEL­
Equations for Module _u15 

Device P16R8 

Reduced Equations: 

LTOA := !(!LTOA & !MRQ & PROSEL & RESET 
# DIN & MRQ & PROSEL & RESET & !UPDATE 
# !LTOA & RESET & UPDATE 
# DTR & !PROSEL & RESET & !UPDATE); 

SYNCWR := !(PRONTO & RESET & !SYNCWR 

Page 1 
05-feb-87 09:26 AM 

, BREQ & DTR & !MACK & PRONTO & RESET & SYNCRD & UPDATE 

, RESET & !SYNCWR & UPDATE); 

SYNCRD := !(BREQ & !DTR & !MACK & PRONTO & RESET & SYNCWR & 
UPDATE 
, RESET & !SYNCRD & UPDATE 
, PRONTO & RESET & !SYNCRD); 

UPDATE := !(!RESET 
, !HLDA & PROSEL & !UPDATE 
, BUffER & !PRONTO 
, BREQ & PROSEL & !UPDATE 
, !MRQ & PROSEL & !UPDATE 
, !DTR & !PROSEL & READ & !UPDATE 
, !PRONTO & !UPDATE 
, !BREQ & !BUffER & !HLDA & UPDATE); 

BREQ := !(!BREQ & !DIN & PROSEL & RESET 
# !MRQ & PRONTO & PROSEL & RESET & !UPDATE 
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State Machine Source Files 

, !DTR & PRONTO & !PROSEL & READ & RESET & !UPDATE 
, !HLDA & PRONTO & PROSEL & RESET & !UPDATE 
I MACK & !READ & RESET 
, BREQ & PRONTO & PROSEL & RESET & !UPDATE 
, BUFFER & RESET & !UPDATE 
I !BREQ & RESET & UPDATE); 

PRONTO := !(BREQ & !MACK & RESET & UPDATE); 

BUFFER := !(!HLDA & !UPDATE 
, !PROSEL & !UPDATE 
, !MRQ & !UPDATE 
, !BREQ & READ & UPDATE & !WRITE 
, BUFFER & !PRONTO & !READ 

. , 
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State Machine Source Files 

ABEL(tm) Version 2.02a - Document Generator 
PAL16RB 
ARBITER PAL U15 
[arblp4x2.tak.alink] 

-Translated by TOABEl­
Equations for Module _u15 

Device P16RB 

, !MACK & PRONTO & UPDATE 
# BREQ & !UPDATE 
# ! RESET) ; 

MACK := !(!BREQ & MACK & !READ 
, !BREQ & BUFFER & !WRITE 
, !MACK & UPDATE 
, BREQ & !MACK 
, !HlDA & !UPDATE 
, !PROSEl & !UPDATE 
II !MRQ Be !UPDATE 
II ! RESET); 
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ABEL(tm) Version 2.02a - Document Generator 
PAl16R8 
ARBITER PAL U15 
[arblp4x2.tak.alink] 

-Translated by TOABEl-
Chip diagram for Module u15 

Device P16R8 

----------\ 

ClK 1 

RESET 2 

HlDA 3 

PROSEl 4 

DTR 5 

READ 6 

DIN 7 

MRQ 8 

WRITE 9 

GND 10 

P16R8 

/---------
\ / 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

VCC 

MACK 

BREQ 

BUfFER 

lTOA 

UPDATE 

PRONTO 

SYNCWR 

SYNCRD 

EN 

State Machine Source Files 

Page 3 
05-Feb-87 09:26 AM 

I , 
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State Machine Source Files 

ABEl(tm) Version 2.02a - Document Generator 
PAl16R8 
ARBITER PAL U15 
[arblp4x2.tak.alink] 

-Translated by TOABEL­
for Module u15 

Device P16R8 

Device Type: P16R8 

Pin , I Name 
------- -------------------------

1 elK 
2 RESET 
3 HlDA 
4 PROSEL 
5 DTR 
6 READ 
1 DIN 
8 MRQ 
9 WRITE 

10 GND 
11 EN 
12 SYNCRD 
13 SYNCWR 
14 PRONTO 
15 UPDATE 
16 lTOA 
11 BUffER 
18 BREQ 
19 MACK 
20 VCC 

end of module u15 
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Terms Used: 

Terms 
Used Max 

------- -------

3 8 
3 8 
1 8 
8 8 
4 8 
8 8 
8 8 
8 8 

Page 4 
05-feb-87 09:26 AM 

43 out of 64 

I Term Type I Pin Type 
----------- -----------------

Clock 
Input 
Input 
Input 
Input 
Input 
Input 
Input 
Input 
GND 
Enable 

Normal Output 
Normal Output 
Normal Output 
Normal Output 
Normal Output 
Normal Output 
Normal Output 
Normal Output 

vec 



· State Machine Source Files 

Device Clear/Memory Control PAL: U17 

Page 1 
ABEL(tm) Version 2.02a - Document Generator 05-Feb-87 09:29 AM 
PAL16R4 

Memory Pal & Power on State Machine Source U17 hp part' : 1820-4559 
Fri, Jul 25, 1986, 5:01 PM [mempal7.tak] 
-Translated by TOABEL-
Equations for Module _u17 

Device P16R4 

Reduced Equations: 

LRS = !(!HLDA & !LCS & PON & !SAO 
# !HLDA & !MCS1 & PON & !SAO 
# HLDA & PON); 

URS = !(!BHE & !HLDA & !LCS & PON 
# !BHE & !HLDA & !MCS1 & PON 
# HLDA & PON); 

DCLINT := !(DCLINT 
II !CLKRST 
II LOGRST & !Q1 
II ARMED & !WAIT 
II ARMED & LOGRST 
II !Q1 & !WAIT 
, Q1 & WAIT); 

WAIT := !(!LOGRST & Q1 
, Q1 & !WAIT 
, !LOGRST & !WAIT 
, DCLINT 
, !CLKRST); 

Q1 := !(!ARMED & LOGRST & WAIT 
, !Q1 & WAIT 
I !LOGRST & !Q1 
I DCLINT 
I ! CLKRST); 

ARMED := !(!ARMED & CLKRST & DCLINT 
I !ARMED & CLKRSl & WAIT 

Ever so preliminary ... 
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State Machine Source Files 

, !ARMED & CLKRST & Q1 
, ARMED & CLKRST & !PCS3 & !WR); 
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ABEL(tm) Version 2.02a - Document Generator 
PAL16R4 

Memory Pal & Power on State Machine Source 
Fri, Jul 25, 1986, 5:01 PM [mempal7.tak] 
-Translated by TOABEL-
Chip diagram for Module u17 

Device P16R4 

P16R4 

---------\ /---------
\ I 

SCLK 20 

WR 2 19 

PCS3 3 18 

SAO 4 17 

BHE 5 16 

HLDA 6 15 

LCS 7 14 

PON 8 13 

CLKRST 9 12 

GND 10 11 

U17 

VCC 

MCS1 

URS 

ARMED 

Q1 

WAIT 

DCLINT 

LRS 

LOGRST 

EN 

State Machine Source Files 

Page 2 
05-Feb-87 09:29 AM 

.. 
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State Machine Source Files 

ABEL(tm) Version 2.02a 
PAL16R4 

Document Generator 

Memory Pal & Power on State Machine Source U17 
Fri, Jul 25, 1986, 5:01 PM [mempaI7.tak] 
-Translated by TOABEL-
for Module u11 

Device P16R4 

Dev ice Type: P16R4 Terms Used: 

Pin # I Name 
------- -------------------------

1 SCLK 
2 WR 
3 PCS3 
4 SAO 
5 BHE 
6 HLDA 

.1 LCS 
8 PON 
9 CLKRST 

10 GND 
11 EN 
12 lOGRST 
13 lRS 
14 DCLINT 
15 WAIT 
16 Q1 
11 ARMED 
18 URS 
19 MCS1 
20 VCC 

end of module u17 
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Terms 
Used Max 

------- -------

0 1 
3 1 
1 8 
5 8 
5 8 
4 8 
3 1 
0 1 

Page 3 
05-Feb-87 09:29 AM 

29 out of 64 

I Term Type I Pin Type 
----------- -----------------

Clock 
Input 
Input 
Input 
Input 
Input 
Input 
Input 
Input 
GND 
Enable 

Normal I/O 
Normal I/O 
Normal Output 
Normal Output 
Normal Output 
Normal Output 
Normal I/O 
Normal I/O 

vee 



Power Fail/Passport Control PAL: U23 

ABEL(tm) Version 2.02a - Document Generator 
PAL16R6 

State Machine Source Files 

Page 1 
OS-feb-87 09:28 AM 

U12 Power fail and hold request & cntl machine. hp part' : 1820-4560 
[PfWPAL6.TAK] 

-Translated by TOABEL­
Equations for Module _u23 

Device P16R6 

Reduced Equations: 

GLOBWR = !(!A1 & !A2 & !A3 & !PCSO & !WRITE); 

GCLKEN := !(GCLKEN & !PCSO & RST & !WRITE); 

HOLD = !(!MRQ , PfW_INT & !SYNC_PFW # !RST); 

CNTL := !(!CNTL & GCLKEN 

INT ACK 

# A2 & !CNTL 
I !A3 Ie !CNTL 
I A1 Ie !A2 Ie A3 & !GCLKEN 
I !RST); 

:= !(GCLKEN Ie !INT ACK 
# A1 & A2 & A3 & !GCLKEN 
I !A2 Ie !INT ACK 
I !A3 Ie !INT-ACK 
, !RST); -

PfW INT := !(!RST 

SYNC PFW 

, NQO Ie !PFW & !SYNC PFW 
, A1 & !A2 Ie !A3 Ie !GCLKEN Ie PfW INT 
, !A2 Ie !PFW & !SYNC PFW 
# A3 Ie !PfW Ie !SYNC PfW 
, GCLKEN Ie !PFW Ie !SYNC PFW 
, !PFW INT Ie SYNC PFW -
, !NQO-Ie PFW); -

:= !(!NQD & !PfW Ie SYNC PfW 
# !A2 Ie !NQO Ie !PfW -
# GCLKEN & !NQD & !PfW 
# A3 Ie !NQO Ie !PFW 
# !NQD Ie PFW Ie !SYNC_PfW 

. , 
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State Machine Source Files 

, !RST 
, NQO & !PFW & !SYNC_PFW); 

NQO := !(NQO & !PFW & !PFW INT 
, !NQO & !PFW & SYNC PFW 
, !A2 & !NQO & !PFW -
, GCLKEN & !NQO & !PFW 
, A3 & !NQO & !PFW 

Ever so preliminary ... 
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ABEL(tm) Version 2.02a - Document Generator 
PAL16R6 
U12 Power fail and hold request & cntl machine 
[PFWPAL6.TAK] 

-Translated by TOABEL­
Equations for Module _u23 

Device P16R6 

# !RST); 

State Machine Source Files 

Page 2 
05-Feb-87 09:28 AM 

. , 
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State Machine Source Files 

ABEl(tm) Version 2.02a - Document Generator 
PAl16R6 
U12 Power fail and hold request & cntl machine 
[PFWPAL6.TAK] 

-Translated by TOABEl-
Chip diagram for Module u23 

Device P16R6 

ClK 

RST 

WRITE 

PFW 

A2 

pcso 

A1 

MRQ 

A3 

GND 

Ever so preliminary ... 
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----------\ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

P16R6 

/---------
\ / 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

VCC 

GlOBWR 

NQO 

SYNC PFW 

GClKEN 

CNTl 

INT ACK 

PFW INT 

HOLD 

EN 

Page 3 
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ABEl(tm) Version 2.02a - Document Generator 
PAL16R6 
U12 Power fail and hold request & cntl machine 
[PFWPAl6.TAK] 

-Translated by TOABEl­
for Module u23 

Device P16R6 

State Machine Source Files 

Page 4 
05-Feb-87 09:28 AM 

Device Type: P16R6 Terms Used: 38 out of 64 

Pin , I Name 
Terms 

Used 
-----------------------------------------

1 ClK 
2 RST 
3 WRITE 
4 PFW 
5 A2 
6 pcso 
7 A1 
8 MRQ 
9 A3 

10 GND 
11 EN 
12 HOLD 3 
13 PFW INT 8 
14 INT ACK 5 
15 CNTl 5 
16 GCLKEN 1 
17 SYNC PFW 7 
18 NQO 6 
19 GLOBWR 1 
20 VCC 

end of module u23 

Max I Term Type I Pin Type 
------- ----------- -----------------

Clock 
Input 
Input 
Input 
Input 
Input 
Input 
Input 
Input 
GND 
Enable 

7 Normal I/O 
8 Normal Output 
8 Normal Output 
8 Normal Output 
8 Normal Output 
8 Normal Output 
8 Normal Output 
7 Normal I/O 

VCC 
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'----LE_D_S T_A_T_U_S_: _C_A_RD_O_PE_R_A_T_~\J_''\N_A_L_----,lr'I~~I'I, 

The following table indicates the status provided by the front panel LEDs when the HP27111A has 
successfully passed its internal self test. 

, . 

Ever so preliminary ... 
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LED Status: Card Operational 

ID COLOR 

F red 

C red 

S red 

R red 

Ever so preliminary ... 
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DEFINITION 

Failed self test 

Configuration error 

Signal not present 
-OR-

unacceptable quality 

Remote not 
responding 

alinksti 

STATE 

on 

off 

on 

off 

on 

off 

on 

off 

DESCRIPTION 

Card failed self test. 
The C,s, and R LED's indicate the 
type of self test failure 

card passed self test 

More equal jumper is in wrong 
position 

(F must be OFF) 

Card is correctly configured 

(F must be OFF) 

one or more of the following are 
true: 
• No transitions detected on link 
• Phase lock receiver could not 
acq uire signal 
• Link error rate exceeds 
maximum threshhold 

(F must be OFF) 

signal is of acceptable quality 

(F must be OFF) 

Remote fails to respond to a 
periodic request for identification 

(F must be OFF) 

Remote has identified itself 

(F must be OFF) 



LED Status: Card Operational 

alinksti 

ID COLOR DEFINITION STATE DESCRIPTION 

P green Passed self test) on card has passed self test and is 
card oPerational operational 

(F must be OFF) 

blink Firmware awaiting for backplane 
to issue an initial connect 
subchannnel command 

(F must be OFF) 

off Firmware detected a link Protocol 
Error or determined that the pca 
was no longer functional 

(F must be OF F) 

A green Activity on Indicates that a.l\eader has just 
been transmitted 

(F must be OFF) 

off no headers are currently begin 
transmitted 

(F must be OFF) 

Ever so preliminary __ _ 
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____ LE_D_ST_A_T_U_S_: _SE_L_F_T_E_S_T_F_A_IL_U_R_E_C_O_D----tf';ii
,
i1 

The minor error codes are reported when the card fails one of its self tests and the card is capable of 
detecting the assertion of MINOR-. The 3 or 4 octal digit minor code is constantly repeated on a 3 or 4 
digit cycle. 

Error Codes for HP27111A 

LED format:: 

f CSR PA 

* MMM · . 
* mmm .* ... · . 
* mmm *. · . · . 

MMM represents 
mmm represents 
mmm represents 

the 
the 
the 

Major failure Code [0 .• 7] 
first Minor Code Digit [0 .• 7] 
Second Minor Code Digit[0 .• 7] 

• I 

Where * · . LED is ON!!!! · . . · . LED is off · . 
==================================================================== 
Minor Code format:: 

Second Minor Code 
I 
v 

<45> 

Error Description 
I 
v 

fails something or Another ••• 

fi rst Minor Code 
************************************************************ 
Major failure Code = 7 Boot Rom 
************************************************************ 
************************************************************ 
Major failure Code = 6 Processor 
************************************************************ 
************************************************************ 
Major failure Code = 5 RAM Test 
************************************************************ 
************************************************************ 
Major failure Code = 4 Basic Pronto Test 
************************************************************ 

Minor Code Description 
------------ ---~---------------------

<01> "Pronto I/O fault: fails LD [15]" 
<02> "Pronto I/O fault: fails LD [14] .. 
<03> "Pronto I/O fault: fails LD [13]" 
<04> "Pronto I/O fault: fails LD [12] .. 
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LED Status: Self Test Failure Codes 

<05> Pronto I/O fault: fails LO[11]" 
<06> Pronto I/O fault: fails LO[ 10]" 
<07> Pronto I/O fault: fails LO[9] 
<10> Pronto I/O fault: fails LO[8] 
<11> Pronto I/O fault: fails LO[7] 
<12> Pronto I/O fault: fails LO[6] 
< 13> Pronto I/O fault: fails LO[5] 
< 14> Pronto I/O fault: fails LO[4] 
<15> Pronto I/O fault: fails LO[3] 
< 16> Pronto I/O fault: fails LO[2] 
<17> Pronto I/O fault: fails LO[ 1] 
<20> Pronto I/O fault: fails LO[O] 
<21> Soft Reset failure: Mask <> 0" 
<22> "Soft Reset failure: Pronto Status Bad" 

************************************************************ 
Major failure Code = 3 Jupiter Pronto Link Test 
************************************************************ 

Minor Code 

<01> 
<02> 
<03> 
<04> 
<05> 
<06> 
<07> 
<10> 
<11> 
<12> 
<13> 
< 14> 
<15> 
< 16> 
<17> 
<20> 
<21> 
<22> 
<23> 
<24> 
<25> 
<26> 
<27> 
<30> 
<31> 
<32> 
<33> 
<34> 
<35> 
<36> 
<37> 
<40> 
<41> 
<42> 
<43> 

Ever so preliminary ... 
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Description 

"Soft Reset failure: Extraneous Interrupts" 
"Expected Link Active" 
"Ex pected frequency Lock" 
"RLR timeout" 
"RRA timeout" 
"Pronto Interrupt Pin" 
"Pronto ISR Timeout" 
"failed to Clear 186 Internal Int for Pronto" 
"Missing RLR Interrupt Status" 
"Unmasked RLR fails to gen Interrupt" 
"RLR Mask fai lu re" 
Itfail to Clear RLR" 
"Missing RRA Interrupt Status" 
"Unmasked RRA fails to gen Interrupt" 
"RRA Mask failure" 
"fail to Clear RRA" 
"Missing External RLR int" 
"fai 1 RLR Isr" 
"Internal RLR Clear" 
"External RLR Clear" 
"Wait RSN" 
"Missing RSN Interrupt Status" 
"Unmasked RSN fails to gen Interrupt" 
"RSN Mask failure" 
"fail to Clear RSN" 
"Wait RSA" 
"Missing RSA Interrupt Status" 
"Unmasked RSA fails to gen Interrupt" 
"RSA Mask fai lu re" 
"fail to Clear RSA" 
"No RfD" 
"Unexpected DAV" 
"Missing DAV" 
"Missing RXE Interrupt Status" 
"Unmasked RXE fails to gen Interrupt" 



<44> 
<45> 
<46> 
<47> 
<50> 
<51> 
<52> 
<53> 
<54> 
<55> 
<56> 
<57> 
<60> 
<61> 
<62> 
<63> 
<64> 
<65> 
<66> 
<67> 
<70> 
<71> 
<72> 
<73> 

LED Status: Self Test Failure Codes 

"RXE Mask failure" 
"fail to Clear RXE" 
"Timeout on Send Buffer:Halt on RXE Test" 
"Timeout on Receiving first Buffer:Halt on RXE Test" 
"No Halt on RXE" 
"fail to Recover DAV after Halt on RXE" 
"Unexpected MMV" 
"Timeout on Receiving Buffer:MMV due to VC Test" 
"Missing MMV Interrupt Status" 
"Unmasked MMV fails to gen Interrupt" 
"MMV Mask failure" 
"fail to Clear MMV" 
"Timeout on Receiving Buffe-r:MMV due to TYP Test" 
"Missing MMV Interrupt Status" 
"Unmasked MMV fails to gen Interrupt" 
"MMV Mask failure" 
"Fail to Clear MMV" 
"Underflow on RFO" 
"Overflow on RFO" 
"Resync failed to clear DAV" 
"Resync Failed to assert RfO" 
"Timeout on Sendbuf" 
"Timeout on Getbuf" 
"Oa ta Com pa re" 

. , 

************************************************************ 
Major Failure Code = 2 Passport Test 
************************************************************ 

Minor Code 

<01> 
<02> 
<03> 
<04> 
<05> 
<06> 
<07> 
<10> 
< 11 > 
<12> 
< 13> 
<14> 
<15> 
< 16> 
<17> 
<20> 
<21> 
<22> 
<23> 
<24> 
<25> 
<26> 
<27> 
<30> 
<31> 

Description 

"No Interrupt on Passport Init" 
"Passport ISR failed" 
"Passport Init Interrupt Ack fail" 
"Passport Init Control Block Error" 
"Pause flag Set fail" 
"Pause Flag Clear fail" 
"Timeout on Autoitem 1 (wait on ORFO)" 
"Next Autoitem <> Autoitem2" 
"Missing Pause after Autoitem1" 
"Stop Autoitem2 failure" 
"force Unpause failed" 
"Timeout on Autoitem2 (wait on DOAV)" 
"Next Autoitem <> Autoitem3" 
"Missing Pause after Autoitem2" 
"Stop Autoitem 3 Failure" 
"Next Autoitem <> Autoitem4" 
"Missing Pause after Autoitem3" 
"Timeout on Autoitem4 (wait on ORFO)" 
"Next Autoitem <> NIL" 
"Missing UnPause Status after Autoitem4" 
"Wait RSN" 
"Missing RSN Interrupt Status" 
"Unmasked RSN fails to gen Interrupt" 
"RSN Mask Failure" 
"fail to Clear RSN" 
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LED Status: Self Test Failure Codes 

<32> 
<33> 

'<34> 
<35> 
<36> 
<37> 
<40> 
<41> 
<42> 
<43> 
<44> 
<45> 
<46> 
<47> 
<50> 
<51> 
<52> 

"Wait RSA" 
"Missing RSA 'Interrupt Status" 
"Unmasked RSA fails to gen Interrupt" 
"RSA Mask Fai lure" 
"Fail to Clear RSA" 
"Timeout on Memory to Pronto" 
"Auto List Ptr '1 (> 0" 
"Buffer Header Ptr '1 (> 0" 
"Memory to Device: Bad TLOG" 
"Missing OAV:Pronto to Memory" 
"Timeout: Pronto to Memory" 
"Auto List Ptr '2 <> 0" 
"Buffer Head Ptr '2 <> 0" 
"Pronto to Memory: Bad TLOO" 
"Missing Pronto RXE" 
"Pronto to Memory: Missing EOS flag" 
"Bad Data" 

************************************************************ 
Major Failure Code = 1 DMA Tx Test 
************************************************************ 

Minor Code 

<01> 
<02> 
<03> 
(04) 
<05> 
<06> 
<07> 
<10> 
<11> 
<12> 
( 13> 
< 14> 
<15> 
< 16> 
( 17> 
<20> 
<21> 
<22> 

Description 

"Pronto Init: Wait on OAV" 
"Oma Tx Timeout" 
"Missing Oma Tx Internal Interrupt" 
"Dma Tx ISR Timeout" 
"Oma Tx Intack Failed" 
"Tx Switch Failed: Expected TxO" 
"Memory To Pronto Phase" 
"Auto List Ptr 13 (> 0" 
"Buffer Head Ptr 13 < > 0" 
"Bad TLOO" 
"Tx Switch Failure: Expected -TxD" 
"Missing TXE (TAK test)" 
"Missing RFD (TAK test)" 
"Fail to auto ack TXE" 
"Timeout on Transmit Header w/wrong VC" 
"Tx Switched on Mismatched VC" 
"Timeout on Transmit Header w/Wrong Type" 
"Tx Switched on Non Data Type Header" 

************************************************************ 
Major Failure Code = 0 DMA Rx Test 
*******************************~**************************** 

Minor Code 

<01> 
<02> 
<03> 
<04> 
<05> 
<06> 
<07> 
<10> 
<11> 

Ever so preliminary ... 
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Description 

"Oma Rx Timeout" 
"Invalid Header Received" 
"Missing Internal Oma RX Interrupt" 
"Oma Rx Timeout on ISR" 
"Failed to Clear Dma Rx interrupt" 
"Rx Switch Failure: Expected RXO Il 

"DMA Rx: Passport Phase" 
"Auto List Pt r #4 (> 0" 
"Buffer Head Ptr 14 <> 0" 



LED Status: Self Test Failure Codes 

<12> "Pronto to Memory: Bad TLOG" 
<13> "Missing Pronto RXE" 
<14> "Missing EOS flag" 
< 1 5 > II Ba d Oa t a " 
<16> "Rx Switch failure: Expected -RxO" 
<17> "Missing DAV (RAK Test)" 
<20> "Missing RXE" 
<21> "fail to autoack RXE" 
<22> "Timeout on Rx Header w/mismatched VC .. 
<23> "Rx Switched on mismatched VC" 
<24> "Timeout on Rx Header wlnon data type" 
<25> "Rx Switched on non data type" 

************************************************************ 
Auxi liary Codes: Passport or Pronto Unexepected Status during <nnA> 
************************************************************ 

<nnO> 
<nn1> 
<nn2> 
<nn3> 
<nn4> 
<nn5> 
<nn6> 
<nn7> 

"Status:Pronto Internal Error Detected" 
"Status:Passport Command failed during <nn>" 
"Status: Passport Parity Error with Memory I/O " 
"Status: Passport Parity Error on CIO Cont rol bus" 
"Status:Passport Parity Error on CIO Data bus" 
"StatuS: Passport Parity Error on Pronto Data bus" 
IIStatus:Passport Buffer Overflow in Autolist" 
"Status: Pronto Protocol Error Detected" '. 
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~PR_O_N_T_O_R_E_G_IS_T_ER_S ____________ ~Ir':i'!, 

READ REGISTERS RREGS 

DATA 
MSB LSB 

I 08 I 01 I 02 I 03 I 04 I 05 I 06 I 07 I 08 1 09 I 018 I 011 I 012 1 013 1 014 1 015 1 
REGII 

INTERRUPT STATUS 
IJ 1 2 3 4 5 6 7 8 9 11 11 12 13 14 15 

1 I RRA I RXE I MNV I RSN I RSA I RLR I '-lye I TXE I LER I LSC I IER I PER I I I I I 
RREGt 

INTERRUPT MASK I , 

IJ 1 2 3 .. 5 6 7 8 S 1. 11 12 13 It 15 

I RRA I RXE I MMV I RSN I RSA I RLR I WYC I TXE I LER I LSC I IER I PER I J I I J 2 
REG2 

LINK ERROR COUNT 
MSB LSB 

3 I IJ I I I IJ 1 IJ I " I " I • I IJ I IJ - 255 ERRORS I 
RREG3 

PRONTO STATUS 
IJ 1 2 3 4 5 6 7 8 9 11 11 12 13 14 15 

4 I OF"L I ACT I RF"O I DAY I TXD I RXD I I I I I I I I I I I 
RREG4 
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Pronto Registers 

WRITE REGISTERS 

DATA 
NSB LSB 

I 08 I 01 1 021 03 1 04 1 05 1 06 I 07 1 08 109 1 DUll 011 1 012 1 013 1 01-1 1 015 1 

INTERRUPT ACKNOWLEDGE 
I 1 2 3 4 5 6 7 8 9 II 11 12 13 14 

1 I RRA 1 RXE 1 NMV 1 RSN 1 RSA 1 RLR I WVC 1 TXE I LER 1 LSC I (ER I PER I I I 

INTERRUPT MASK 
• 1 2 3 4 5 6 7 8 9 lIIJ 11 12 13 14 

2 I RRA I RXE I NMV I RSN I RSA I RLR I WVC I TXE I LER I LSC I (ER I PER I I I 

OMA CONTROL 
TRANSMIT RECEIVE 

I 1 2 3 4 5 6 7 8 9 II 11 12 13 . , 14 

3 I ETX I AUT I ONC I [OS I 1 1 I IERX 1 AUT I ONC I EEN I WEN I I 

PRONTO CONFIGURATION 

• 1 2 3 4 5 6 7 8 9 II 11 12 13 14 

4 I RST I PCO I SRS 1 SRA 1 JLB 1 I I RLR I TAK I RAK 1 I 1 I I I 

RECEIVE HEADER SIZE 
MSB 

5 I I 1 -256 WORDS, 2-512 BYTES 

• 1 2 

6 I NSBI I 

• 1 2 

7 I NSBI I 

Ever so preliminary ... 
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3 4 

I I I 

3 4 

I 1 1 

VIRTUAL CIRCUIT MATCH 
5 6 7 8 9 II 11 12 13 14 

I I I I I I I I I 

TRANSMIT SIZE 

5 6 7 8 9 11 11 12 13 14 

I 1 I I I I I I I 
1-65536 BYTES 

15 

I I 

15 

I I 

15 

I I 

15 

I I 

LSB 

I 

15 

I LSBI 

15 

I LSBI 

UREGS I 



Pronto Registers 

. , 
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~CH_A_N_N_E_L_R_EG_I_S_TE_R_S __________ ~lrij:i.i' 

0 1 2 3 456 

CIO Register 

Read 

Read 

Read 

Write 

Wri te 

Write 

Write 

RFC 
PST 
PRE 
NMI 
ARE 
ARQ 
DCL 
DEN 
NMK 
RQA 
ARE 
ARD 

Oata Upper Byte (word mode) 

Sense 

Status 

Oata 

Control 

Order ::::::-
....... 

Command ....... 

Ready For Command 
Passed Self Test 
PREsent 
Non Maskable Interrupt 
Attention Request Enabled 
Attention ReQuest 
addressed Device CLear 
addressed Device ENable 

: Non Maskable interrupt acKnowledge 
ReQuest Attention 
Attention Request Enable 
Attention Request Disable 

7 8 9 10 11 12 13 14 15 

Lower Byte 

ARQ 

Opcode Extension 

Opcode Extension 

[alciobit] 

. For details on the Opcode and Extension fields, refer to the Firmware Description section or the CIO 
Specification document. 
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