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B2VME TCS Slave Processor
Firmware Specification

Introduction

The B2VME is a Butterfly 2 processor card: it is also called a function
card. The B2ZVME is equipped with a Butterfly 2 Test and Control Sys-
tem (TCS) Slave Processor. a Motorola 68HC11 single chip microcoms-
puter. This programmed device implements master:slave
communication and circuit board control defined in the Butterfly 2

Technical Reference Guide.

This document describes the commands defined for a B2VME slave
Processor. BBN programmed part number 4613022G01.

TCS Messages

There are four types of TCS message:

e Register Access Request

e TBUS Memory Access Set-Up Request
e TBUS Memory Read Request

e TBUS Memory Write Request

Slave Addressing

The B2V ME slave isinitialized to broadeast group Ox04. The slave will
carry out requests broadcast to this group. but will not respond.  An
EEPROMI register defines the slave’s group. so it may be modified
during operation.

Register Access Messages

There are four tyvpes of register access message:

& J -
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1.4

Action Registers — Action registers perform a sequence of actions on
the target circuit card thus hiding board specific and 68HC11 de-
tails.

EEPROM Registers — EEPROM registers store board specific infor-
mation in slave processor non-volatile memory.

Gate Array Registers — The gate array register messages access regis-
ers within the card’s Switch Interface Gate Array (SIGA) and
Level Converter Array (LCON).

Hardware Registers — Hardware write registers load board control
registers. Hardware read registers monitor board status signals
and data bits.

TBUS Messages

There are three types of memory message. All of them manipulate the
SIGA to interface with the function card’s Transaction bus (TBUS).
See the SIGA functional specification and the TBUS functional specifi-
cation for an explanation of all the registers involved.

Memory Access Set-Up — The memory set-up message initializes
information to be used by a subsequent memory access message.
[t initializes the beginning address. and TBUS commands.

Memory Read — The memory read message returns the long word of
data found in the memory location specified by the previous set-
up message. The address may be optionally incremented for a
subsequent memory access.

Memory Write — The memory write message loads a long word of
data into the memory location specified by a previous set-up mes-
sage. The address may be optionally incremented for a subse-
quent Memory access.
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FS15022G01

1.4.1 TBUS Memory Set-Up Request

Rev. B1

The TBUS Memory Setup Request initializes the SIGA for a memory
access. (“P” in the diagrams below is message parity. Parity is the

XNOR of the entire message.)

Memory Set-Up Request

bt: 8 7 6 5 4 3 2 1 0
]
11 P MS_SLOT_ID
01 LS_SLOT_ID

0! CMDMOD . 00 1 0 |

0 TBUS Command

0| TBUS Command Modifier 1

0 | TBUS Command Modifier 0

0|  TBUS Addr<31..24>
[ 1
(0 TBUS Adar<23.16> |
! 0 TBUS Agdr<15..8>

=

% 0 ‘ TBUS Acdr<7..0>

Positive Reply

MASTER ADDRESS

0 P 0xC5

Negative Reply

MASTER ADCRESS

NACK CCDE

O

Memory Set-Up Message Format
Figure 1-1

-~z
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1.4.2 TBUS Read Request
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The TBUS Read Request returns data from a memory location speci-

fied by a previous set-up request.

The TBUS Read Request command modifier field contains an incre-
ment bit. If it is set. the Slave prepares tor the next access when the
current one completes.lt increments the current TBUS address. then
loads it into the SIGA. (See section 1.3 for the decoding of the mes-

sage’'s command fields.)

TBUS Read Request

bu: 8 7 6 5 4 3 2 1 0

|
Pl  MS_SLOT_iD

o] LS_SLOT_ID
}ol CMDMOD | 0 0 0 0

Positive Reply

Negative Reply

MASTER ADDRESS

NACK CODE

1 MASTZR ADDRESS | K |
0P | 0x07 | Lol
0 | TBUS Response

0| T3US Data<31..24>

0.  T3US Data<23..16>

0 TBUS Cata<15. 8>

0] T3US Sata<? 0>

TBUS Read Message Format
Figure 1-2
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1.4.3 TBUS Write Request

The TBUS Write Request loads its data into a destination specified by a

preceding set-up request.

The TBUS Memory Write Request command modifier field includes an

FS15022G01

Rev. o

increment bit. If it is set. the address is incremented and loaded into
the SIGA after the memory access completes. (See section 1.5 for the
decoding of the message’s command fields.)

TBUS Write Request

bt: 8 7 6 5 4 3 2 1 0
! 1 Pi MS_SLOT_ID
o LS_SLOT_ID “
} 01 CMD MOD 0 001 i
0 TBUS Data<31..24> 1
1 0| T8US Data<23..16> |
0 TBUS Data<15..8>
|0 T3US Cata<7..0>

Positive Reply

Negative Reply

1 MASTER ADDRESS !

MASTER ADDRESS

0x09 0

(@)
0

m

NACK COD

0 TUS Resporse

TBUS Write Message Format

Figure 1-3

o
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Command Byte Decoding

Cmd Type Cmd Mod

Malue Value

Desc¢ription

Vigmeory Messgoes

0 0
' S
| (0
g

|-7, 9-13

Vemory Ser=0n Vgssgye

\laintain the same TBUS address
Increment TBLS address aiter the read
\laintain the same TBUS address
Increment TBUS address alter the write
[llegal Commands

1o
W

1,0 12

Beurseor Aceeny Mosvages

Use SIGA A for subsequent TBUS accesses
Use SIGA B for subsequent TBUS accesses
lllegal Commands

Action Regisiers

- Don't Care
Lers)
3 Don't Care
ters)
EEPRONM Regisiers
A Don't Care
Lisu
7 Don't Cuare
List)
Gare \rray Registers
N 0

|

3

4=13
v ()

Hardware Rogisiors

10 (1

Action Register Read (See List of Acuon Regis-

Action Registers Write (See List of Acuon Regis-

EEPROM Reuster Read (See EEPRONM Reuister

EEPROM Register Write (See EEPROM Reuister

Read LCON A Reusters
Read LCON B Reuisters
Read SIGA A Reunters

Read SIGA B Reuisters

lilezal Commands

Write LCON A Registers
Write LCON B Reursters
Write SIGA A Reuisters
Write >1GA B Reuisters

lileear Commands

Read Harduware Register 8
Read Hardware Register
Reud Hardware Register
Read Huarduware Register
lHezai Commuands

\Write Hardware Register 6
Write Hardware Reuister |
Hewal Commands

s s —

~
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S Siave Firmware Spec:ficaton

Action Register List

The TCS message’s address byte selects which register is accessed.

The TCS message’'s data byte is unused in the read message. and con-
veyvs write data in the write message.

Reg. Number

Description

Read/Write

0 (0x00)
1 (0x01)
2 (0x02)
3 (0x023)
4 (0x04)
3 (0x03)
6 (0x006)
7 (0x07)
3 (0x08)
9 (0x09)
10 (0x04)
11 (0x0B)
12 (0x0C)
13 (0x0D)
14 10x10)
15 (0x0DF)

Board Status Register

Card Control Register

Power Control Register

Previous ACK/NACK

Clock Activity Check Register
EEPROM Write Enable

Board Ambient Temperature
Test RAM

Slave Address Re-Read Command
TCS +3 VDC Voltage Level

+3 VDC Voltage Level (Vco)
-3.2 VDE Voltage Level (Vee)
[llegal Command

LED Control

Switch Signal Duty Cycle Detect
Last TBUS Response

(read only)
(write only)
(write only)
(read only)
(read only)
(write only)
(read only)
(read/write)
(write only)
(read only)
(read only)
(read only)
(n/a)

(write only)
(read write)
(read onlv)

-
(58]
()]

(65]
(@
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EEPROM Register List
Reg. Number _ Description Read/MWrite
0 (0x00) Card Type (read/write)
1-16  (0x01-10) Serial Number (read/write)
17.18 (0x11.12) Artwork Revision Level (read write)
19.20 (0x13.14) Electrical Revision Level (read/write)
21.22 {0x15.16) TCS Slave Code Revision Level (read/write)
23 (0x17) Temperature Alarm Setpoint (read/write)
24 (0x13) TBUS Timeout MSB (read/write)
o3 (0x19) TBUS Timeout LSB (read/write)
206 (0x14) +3 VDC A/D Nominal Reading (read write)
3F (0x1B) +3 V'DC Alarm Magnitude (read write)
28 (0x1C) TCS +3 VDC Nominal Reading (read write)
29 (0x1D) TCS +3 VDC Alarm Magnitude  (read write)
30 OX1E) -3.2VDC A D Nominal Reading (read write)
31 (OX1F) -3.2VDC Alarm Magnitude (read/write)
32 (0x20) Board Broadcast Group ID (read/write)

1.8

Hardware Register List

Hardware registers are selected with the TCS message command mod-
ifier field. The message’s address byte is not used.

Reg.

Number

Description

Read/\rite

Write Registers

0
]

1Ox00)
{Ox01)

Power Control
Reset Control and LED

Reud Huardware Registers

(write only)
(write onlv)

0 (ON00) Rack ID<3> and Status (read only)
1 (ONOT) Rack ID-2..0= and Panel ID<1> tread only)
2 (0N02) Slot 1D<2..0 and Panel 1D<0> rrzad only)
3 tOND 3) Card Type tread only)

g of 25
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1.9 Gate Array Register List and Definitions

Registers within the SIGAs and LCONSs are accessed using gate array

register messages.

The ¢ate array access message defines the TCS message fields as tol-

lows:
Command Type: Specifies a read or a write
Command Modtlier: Specifies which gale array 1o access
Address Byte: Specilies which register within the gate array Lo ac-
cess
Data Byte: lgnored

The decoding of the command type and modifier is as follows:

Command Tvpe N Gare Array Read
Command Modifiers: 0 Read LCON A'Registers

| Read LCON B Reuisters
2 Read SIGA A Regnsters
3 Read SIGA B Reuisters
4-13 lllegal Commands

Command Tvpe 9. Gaug Arrgs \Wrige
Command Modifiers: 0 \Write LCON A Registers
Write LCON B Registers

2 \Write SIGA A Registers

3 \Write SIGA B Reuisters

4-13 [Hegal Commands
1.9.1 SIGA Internal Registers

The SIGA registers are presented to the master processor in the follow-
ing registers. For complete descriptions of their operation see the But-
rerflv 2 Technical Reference  Guide TBULS Chapter and the S/GA

Functional Spectficution.

Agddress Reoister Deliniiion

(BIND) R W Dty its =27 0>

O B AV Thuta, Wil 30,88

N2 R AN Dl its, @28, T

(SRR R W Dty its <31 24>

14 TBL S Address <7 0>

(BN TBLS Address <lZ.x>

tinn TBLS Address <23 10>
KN TBLS Address <31..24>
N IBL S Response

(SN TBLS Commuand

HENEN rsL S Command \lodilier 0
1N B TBLS Commuand Moditier |
NG CSL Address <7..0>

oD CSL Address <3>

(NE L nu~ed

ONF L nused
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TBLS Response Register
‘ ! I Read | !
| i | S ! cud : - - I
NDONE {Drive_AD| T_Driven: \lf_—Fi"”‘ | Datu<3z>, T{-H;R ‘<'1R>R T.’_(i’;R 5
i ‘ =i i iSteleny | = )
TBLS Command Reyister
{ | | !
Addr | Addr T Sige | T_Size | T_Size l T_RR T_RR I_RR |
<33> 1 <> 2> > | <> 2> > <> |
TBLS Command Modilier 0 Reuister
| Write | ; © oD 1
Spare Spare Spare Spare | Data<32>| r [:‘“h XL baih [—.P‘“h !
P f | Y siotem | < <1> <>
| Stolemt J

TBLS Command Moditier | Register

T_Prionin

T_Priory

T_Lockop ‘- T_Lockopi

r

: i s
_Seurce | T_Source D T_Seures |

| b <> <> <> <> S ; <i> <> |
‘ .
CSLU Low Address Register
i
CSU Address <7..0>
CSLU High Address Reuister
‘ L Adidn
Space NIRES I NSoare AYANY 28 Nprars Npare Spare P

11 of 25
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1.9.2 LCON Internal Registers

There are three classes of LCON internal register. Those that control
the state of the LCON. those that assert LCON signals. and those that
monitor LCON pins.

LCON Control Registers (Write Only)

The LCON is enabled and reset with a series of registers. The register
address determines the action taken. The actions enumerated in the bit
definitions below can be combined in the address byte as desired (ex-
cept for reset). For example. to enable the requester. server and tri-
state: clock with a single register access. write the register:
00xx1110.To disable all three write the register: 00xx0000. To enable
just the requester portion of the LCON. write the register: 00xx0010.
To issue a reset. write the register: 00xx0001.

Note: It is forbidden to issue a reset in conjunction with any of the
enable signals. These controls are mutually exclusive.

LCON Control Register Address Byte

\iwavs Alwans Don’t Dont ¢ Tri-State | Server Raouuestor

7ero LSt Care Care + Enable | Enable ! Faable
i

Ruescl
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LCON Swignal Monitoring Register Addresses (Read Only)

The following registers read the state of the indicated signals and re-
turn a one bit value in Data<0> of the response mexssage.

These registers are primarily meant to read the state of static signals.
Some of the signals enumerated below constantly change during nor-
mal Buttertly 2 operation. A read ot their “static™ value vields a pro-
babalistic result.

Acidress Descripuon
x40 Read tri-state clock enable
x4l Read requester clock divided by 64 (A23 KH/
Ox-<2 Read server clock divided by b4 (A23 KH/»
AR Read a3 m~ pulse dnided by 2 (T.6y H/
lin44=4F L nused
ONFO=37 Read ~erver ECL dawa bus 0-7
DRSS Read requester reverse
N30 Read ~erver frame
3 A Read svstem net-ume
ONIB Read lunction board net-time
ux3C Read revision level bit <>
ux:iD Read revision level bit <1>
DxJE Read requester enable
ORSF Read server enabie
LCON Siznal Assertion Registers Addresses (urite only)
Adddress Descripiion
(NG Assert Reguester ECL data bt <0>
NG Assert Reguester ECL data it <1>
il Assert Reguester ECL data bit <2>
IR Assert Reguester ECL data bt <3>
NG Asszrt Reguester ECL data bit <4>
RN A~sert Reguesier ECL data b <35>
tinisn Assert Reguester ECL data bt <n>
TN Assert Rectiesier ECL data bt <7>
ENG R As~ert Redgtesier Frume
tixnv Asseit Sermer Reverse
nrA-~F Lnrsed
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Action Register Definitions

Action Register 0. Board Status (read only)

I
J Broad- Poosenal Stase
T Power ! 4 P e
(l;kmp | Spare « )‘1..\ \r SPRIE cart ??’tj i B
ay td Error i Error Error

Temp OKay
Temperature okav. [ndicates that the board’s temperature s below the value
<el 10 the ~laves EEPROM temperature alarm register. Note: The slave wrns
board power ol il the temperature ever gaceeds the alarm setpoint. 1t the
Jdave detects an over temperature ~tate. this register must be read o et
“temp ORdV T DAk Lo one

Power Okay

Inchicates that the board’s power supplies are generating voltages whin the
range spectlied inthe slave’s EEPRON registers. IV ce ever stran~ out ol the
specitied range lor more than o second or so. the slave ~huts ol the noard
power. This s primanh intended o turn ol the board’s power control cir-
cunry in the event that bulk power to the circuit card turns ot This prevents
a large power supply surge current il bulk power s reappited. Tt this bit s
Cleared My the slave. the status regisier must he read o clear the errer condi-
tinn

Broadeast Error
[nd caies that 4 Proadcast message o this slave has resulted in o nezatne
dcknnnledgement since the last ume the status register was read. This bt

cleared by oreacding ihe status regdister.

Dead CPL
A sero n iitis MU indicates that the BIVNIE'™S CPL has tehen an interrup

snee the last rgad vl he stdlus Tegihrlef

Serial Comm. Error

Indicates sl commuiicattons 2rror aas detected by ihe
slave s el he last read ol the status regts-

e G
ter. Nuote Ml =necnle the conmand recuesied byoo TOS
Messdle o Bl Catings error. Thisy it s clearsd by a read ol
Lite s{ebits

Siavz Processar Error
[iachicates LAY (L T DNTEGEYR i g2 Sl ey <

SULIRIE D SIS rersier Vs Tyaa = i & ViR
SO GASELISG g SR o S ) TR D Mg

(94
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Action Register 1. Control Register (write only)

! Sclect & :
! SN ¢ C

Spure Spare | Spare Spuare TCS Spare é l"l R‘_”_L_’

! C o Bus B o entl

Select TCS Bus B
\Wriing 4 one to this it selects TCS bus B 1or TCS communication. Writng a

sero selects bus A

CPL Rexet
Writing a one 10 this hit holds the BZVNE's CPL resel.

Card Reset
Writing a one to this it holds the SIGAS" and the board’s reset wires as-

serted.

Action Register 2. Power Control Register (write only)

Power Power Power p
X W OT
Spare Spare Spare 1 Spare Margin Margin \Marzin i)-k
Lovell>  Leseic> Enable i

NOTE  Tire B2VME slave monitoss e poard's Vee levels. 5 he voltaye over
Jovsares from the rangg detined by e slave's EEPROM registany S o
rc hodard pow s ot and signais Tpener

sorn o sceond or o I s e Ty T

noc ok T n dhe poded sidtis cogiier

Power Marain Level<]. >

Selects the voltage fevel that the bBoard's power supplies are sei th whe ™ mar-
aining 1y enabied
' Q) = -10%
3L = =37
i) = =)
PE o= w=d'D%
Ponver Vlarzin Enabie
Sets the board’s power supphes to i onfacs svel ~olizaed M the pone
e ioher b
Pinvver On
Turns the moard Sover sorpaes o0 N The sl 3 a2 AL B E—cail &
a1 gEsPAse 1 Enatdn s dieh pdifeesdd TER LA BRIV TTRLGCINL IReTR s

(G2}
O
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Action Register 3. Previous Mlessage Ack/Nack (read only)

This register always contains the Ack Nack byte of the previous TCS
message. Reading this register clears it

Aok Ack ek Aok Ak ol
Spuare Nack Nack Nk wNack L Savk i
Bit

Cadess Couegds Codlegi> € sl Code<> 0 Codea)> !

Ack: Nuck Code<s..0>
This i~ an acknovwledement code tor TCS messages. [t~ erther a positive or
necative acknouledement depending on the sense of the AcK bitin tis regis-
(<

Nach vodes

1 = \ull De~scripuon

| - Timeout
,2 - Pany Error

3 = Serial Communicauon Error
4 - Spare

2 - TCS Message Format Error

Ak Codes ¢

0 = Action Register Acknowledye

- EEPRONI Register Acknowledye

- Sciup Messaze Acknowledee

\Memory Read Message Acknouledle
- \emory Wriie Message Acknoewledee
- Gate Array Register Acknowledge
Hardware Register Acknowiedye

— o —
1

[V

J
|

Aca B

A ore i this B mdicaies that the code iy an achnowisdgment

16 of 5



w

32VME TZS Siave Firmware Specificaton FS15C22G01 Sev

Action Register 4. Clock Check (read only)

A one in this register indicates that low to high transitions were de-
tected on corresponding clock signals.

Each clock checked by this register is monitored for a fixed period ot
time looking for low to high transitions. The monitoring periods are
the following:
Server Clock I msec
Requestor Clock | msec
Svstem N\et Time I msec
My Net Time | meec
a3 NMisec Clock 130 msec

These add up to 134 msec. The master must take into account the time
that the slave takes to respond to this action register.

Note: Reading this register uses the LCON to monitor clock ~ignals.
Any preceding LCON signal assertion commands (writes to the LCON
signal assertion registers) are nullified by a read of this reeistEr:

- Roguies=  Syvstem Ay | .
Spare Spare g A tor Net Nt Spare T
Eloek Clock Fime Time . mesg |

- ) T 3

V t £

‘ ‘ 4 _r

Action Register 3. EEPROM Access Enable (write only)

W riting this register with any data 2nables an EEPRONMI register write
on the next access. This register must be written before cach EEPROM
write. otherwise a format nack is returned in response 1o the write
request.

\ction Rezister 6. Board \mbient Temperature read onlyve

-

This register returns the board s ambient iemperature at 0977 7F per

tick.

vction Register 7. RAN Test Register tread write:

This register is one hyte of slave processor read wiite RANL for tesung
communication with the TCS Master: anything may be written into

)
1
e
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Action Register 8, Re-Read Slave Address (write only)

Writing this register with any data requests the slave to re-read its rack
and midplane number. and to re-initialize its TCS bus address.

Action Register 9, TCS Vcc Voltage Sensor (read only)

This register returns the voltage detected on the TCS Vec power supply
at 24.4 mv per tick. Voltage is calculated with the following formula:

Millivolts = (register value)®(24.4 mv tick)

Action Register 10, Vicc Voltage Sensor (read only)

This register returns the voltage detected on the board's Vec power
supply at 24.4 mv per tick. Voltage is calculated with the following
formula:

Millivolts = (register value)™(24.4 mv tick)

Action Register 11. Vee Voltage Sensor (read only)

This register returns the voltage detected at the board’s =3.2 VDC =sup-
ply. The value is calculated with the following formula:

Millivolts = iregister value) " (34.3 m\ per tick) - 6400

\ction Register 12, Illezal Register in a)

This registers returns 4 message format negative achnowledgement.

zction Register 13, LED Control twrite onlv)

This rezister controls the board’~s indicator LED. Note The LED
turned on by the board’s power on reset. Ttis left on untl instructed

otherwise by the master processar

W riting the following values to the LED conurol regisier results in the
gdescribed: LED state.

0w - LED on

! = LED tlash at | H~
2 - LED tlash at 5> H/
3 - LED constant on

4-233 = Not Delined
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Action Register 14, Switch Signal Duty Cycle Monitor (read/write)

This register measures the fraction of time that selected switch signals
are in the high state. The LCON is used to monitor one of the signals
and present it to the slave processor. The slave samples the signal’s
state 1020 times over an 11 millisecond monitoring period and aver-
ages the results to normalize them into an eight bit number. E.¢. an
action register 14 value of 0x0 indicates the signal was low for the
entire 11 ms. a value of Ox7F indicates the signal was high for half the
time. and a value ot OXFF indicates the signal was high the entire time.

The averaging calculation does not obscure a single high sample. The
averaging consists of a divide by 4. The sample count is initialized to
3. 0 a single high sample results is an answer of 1.

The register is written with a data value that indicates which of the
signals accessible to the LCON the register monitors. These values are
the LCON monitoring register addresses:

Address Descripuon

x4t Read tri-~tate clock enable

NS Read requester clock dnided by na 123 KH2
ON=2 Read server clock divided by A4 in23 KH/2
Ox=3 Read A3 m~ pulse divided by 2 (7 n% H7)

'

On=4-2F  Lnused
ONIO=37 Read ~erver ECL data his n=7

ONIN Read reguester reverse

0x3I9 Read ~erver {rame

ONS A Read svsiem net-ume

N3 B Reuad tuncuon bhoard net-ume
[RE s O Read revision level bit <>
NID Read revision leve! it <1>
ONTE Read regquesier enaidle

ONTF Read sener enuahie

W rites 10 this register initiate ~ignal monitaring and return a result,
reads cause no monitoring. but return (again) the result trom the pre-
vious write. This is intended to allow broadeast writes. which send no
response (0 the master. o simultaneousiv. manitor selected signals
"Results of the broadeast write can be read back later one by one.

Note: \ovessing this register nullifies any bitassertion commands pre-
vieusly sent to the LCON via a gate array decess message. LCON A
used o monitor the signals. LCON B ean opuonally be used by writing
the register with a one in the command modifier fizld of the message
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Action Register 153, Last TBUS Response (read only)

This register returns the value of the TBLS response register for the
last TBLS access made.

1.11 EEPROM Register Definitions

Slave EEPRO\! writes take about 20 ms to complete. The Master pro-
cessor must take into account the long time it takes for the Slave to
acknowledge these messages.

The TCS message address byvte is the EEPROM register number. The
data byte is unused in the read message. and conveys data to be written
in the write message.

All EEPROM registers are read write.

EEPRONM Register . Card Type

A one buyte register allocated for storing the card type. The card type 18
an ASCII character.

EEPROM Registers 1-16. Board Serial Number
Board serial number registers. This is a block of 16 byte~ allocated for
storing the BBN board serial number in ASCII format. The least stgnif-
icant character is in ragister 1.

EEPROM Reuisters 17 and 18. Artwork Revision Level

Revision level of the printed circuit board part of the board assembly

Mhese registers hold two ASCH characters that represent the revision
level of the circuit card. The least signiticant character is in register
=,

EEPRONM Registers 19 and 20, Electrical Revision Level

Me revision level of the circuitry of the circwt board. This s used o
heep track of the implementation of Engineering Change Orders
(ECO~) on the circuit card. These registers hold two ASCH characters
that represent the electrical revision level of the circuit card. The least
significant character is in register 19.
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EEPROM Registers 21 and 2. Slave Software Revision Level

Revision level of the firmware in the 63HC11. This is a two character
alphanumeric value. The least significant character is in register 21,

EEPROM Register 23. Temperature Alarm Setpoint

This register contains the analog to digital converter reading at which
the slave considers the board too hot. At this value the slave shuts oft
board power and flags temperature error in the board status register.
The units of this register are the same as for the temperature sensor
action register: 0.977 °F per tick.

EEPROM Register 24. TBLS Access Timeout Value \Most Significant Byte

This register i the most significant byte of the 16 bit timeout value tor
TBLS accesses. If the SIGA's "done” bit is not asserted in response 0
2 TBUS acces< within this time. a timeout nack is returned to the mas-
ter. This register has units of 1.024 milliseconds per tick.

EEPROM Register 23, TBLS Access Timeout Value Least Significant Byte

This register is the least significant byte of the 14 bit timeout value tor
TBUS acoesses. This register has units of 4 microseconds per tick.

EEPROM Register 26. Vcc A D Converter Nominal Reading

This register stores the analoy t digital converter reading that results
when Voo power supply is at 300 NDC This register is programmedd
at the factory. and 1s referenced by the TOS master pmgcnor e
reading the I'(_'S Moo Nolidge ~&ii~ing '::_ ister to calibrate the results for

analog component wolerances. The rezister's units are the ~ame das

J
-~

those of the Voo soltage ~ensing action r:;m:r. 244 m\ oper ulXk

EEPRON Register 27 Vce Aarm magnitude

Thix rozister contains e Voo deviation from nominal that stanals 2
voltage error 1 the status register. The register’s units are the ~ame d»
those of the \ oo ~oltaze sensing action regisier. 244 m\ oper uek

Note: \ o doviation trom specitied range results in board ~hut down.
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EEPROM Register 28. TCS Vcc A/D Converter Nominal Reading

This register stores the analog to digital converter reading that results
when TCS Ve power supply is at 3.00 VDC. This register is pro-
grammed at the factory. and is referenced by the TCS master proces-
sor when reading the TCS Vee voltage sensing register to calibrate the
results for analog component tolerances. The register’s units are the
same as those of the Voe voltage sensing action register. 24.4 m\ per
tick.

EEPROM Register 29. TCS Vcc Alarm magnitude

This register contains the Ve de\iation from nominal that signals a
voltage error in the status register. The register’s units are the same as
those of the Vee voltage sensing action register. 24.4 m\V per tick.

EEPROM Register 30. Vee A/D Converter Nominal Reading

This register stores the analog to digital converter reading that results
when Vee power supply is at =3.2 VDC. The register s units are the
<ame as those of the Vee voltage sensing action register. 34.3 mV per
tick.

EEPROM! Register 31. Vee Alarm magnitude

This register contains the \ee deviation from nominal that signals a
voltage error in the status register. The register’s units are the ~same as
those of the \oe voltage sensing action register. 34.83 m\ per tick.

EEPROM Register 32. Board Broadcast Group 1D

This register is the group identifior for broadeast messaze. The me~-
sage processing code compares the least ~ignificant address byte of
broadeast TCS messages o this register I the address matches. the

messdee is executed by the sl
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1.12 Hardware Register Definitions

Rev. 31

The hardware registers are the raw board registers the slave controls.

All hardware registers are either write only or read only.

TCS messages select between hardware registers with the command

modifier field ot the command byte.
The address byte is unused.

The data byte specifies any write data.

Write Register 0. Power Control Register (write only)

Power
Enable

\oltage | Voltage

Spare i
ndte marz<1> | marg<O>

| ‘
Spare | Spare Spare
|

\ eltage
Muargin
Disanie

Power Enabie
Turns on the board’s power supplv.

Voltage Margin <1..0>

These hits select the margin level that power supplies ¢o 10 when margining

enubicd

Voltage Margin Disable

Clearing this bit connects voltage trimming resistors to the board’s power sup-

ply voltage timmuing arcunry via an analog multplexor.
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Write Register 1. Reset and LED Control (write only)

! sQ i . Oscilla-
SIGA A | SIGA B | small Preset & cpy i Bourg | TTEMTL .
) o | g ! Deud I Kool Rowe | tor | LED o1l
Reset Reset ! Machine CpL- | Reset ot | Select” | '

SIGA A Reset
Writng a one to this bit asserts and holds the A SIGA reset line.

SIGA B Reset
\Writing a one to this bit asserts and holds the B SIGA reset line.

Small Machine
Writing a one to this bit tells the boards address decoding togic that this board

is 1n a machine with A4 slows or lewer.

Preset Dead CPU
This bitis connected to the preset line of a thp Hop. Writng a zero o this bt
<ets the thip top. This (hip tlop s cleared whenever the processor takes an
interrupt. it thus can be used to detect that the processor is running. This bt
i~ used by the status acuon register.

CPL Resel
Writing a one 1o this bit holds the processor reset: a zero releases 1t

Board Resel
Writing a one 1o this bit holds the board reset: a zero releases it.

O~cillator Select”
Writng a zero (o this bit selects an on board oscillator 1o run the hoard: a one
<elects an LCON bultered version ol regquestor <lock.

LED Ott
This bit controls the board's indicator LED. A zero turns it on. Note: This

it s meant w he controlled by the ~iave. not the master.
1.128.1 Read Register Definitions

Read Register 0 (read only)

Rk .5 - N Soure Mpare R
8 Read .
Connedt (ST S P Connont Cooitinesd Leur il [E)es.5
e Chpe

No Conrect

L ndehined.
Si\lfc‘\

These dare puitled uiy to o ool one
Rack ID<3>

This s the most sizniticant it ol the « e rack number lor this stave. This b
is read oli ol the mudplane where it i~ ~et with DIP ~witches.

n

[ ]

24 of
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Read Register 1 (read only)

|
|

i i | ) { : ! i Nid- |
No | No No | No | Rak i Rack . Rack | llu“r‘:u !
! Connect | Conncct @ Connect | Connect | ID<2> ID<1> i 1D<0> | lpL)<'> !

|
! |
J

Read Register

\o Connect
U ndelined.

Rack ID<2..0>
These are the three least significant bits of the 4 bit rack number lor this
dave. These bits are read olf of the midplane where they are set with DIP

switches.

\lidplane [D<I1>
This is the most significant bit of the two hit midplane number.  This b s

read of! of the midplane where 1t 15 ~et with DIP switches.

2 (read only)

| I | Mid- | Spare. | Spare S |

NI R Noo L No e | o | }p,“”“.' { S
Connect | Connect | Connect | Connect plane | sus s N
{ ! ID<0> |  One ‘ One | One |

\lidplene [D<>
This is the least significant bit of the two bit midplane number. This bitis read

ol of the midplane where 1t 1s set with DIP switches.

S;'}.lrc\
These are pulled up to a logical one.

Read Register 3 (read only)

N i No No No Card Card _ Card : Card

Connect ¢ Connect Connect Conned Tapec3>  TapeI> 0 Tape<I> ! Taipe<h>

Card Type <3 0>
This i~ the board card tpe set it
the BIVNE this reaister reads 7=7

Censdl s and ot downs enthe board For

N
tn



