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TC US TCS Siave Firmware Specificaton FS15706G01  Rev. PA

TC/MUS TCS Slave Processor
Firmwerce Spoecitication

Kl

1.2.1

Introcuction

The TC/US is the TC2000 unified switch card. It is equipped with a
TC2000 Test and Control System (TCS) Slave Processor. a Motorola
68HC11 single chip microcomputer. This programmed device imple-
ments master’slave communication and circuit board control defined
in the TC2000 Technical Reference Guide.

This document describes the commands defined for a TC/US Slave
Processor. BBN programmed part number 4619706G01.

TCS Nescages

There are four tipes of TCS message:

e Register Access Request

e TBUS Mei.ory Access Set-Up Request
e TBUS NMemory Read Request

e TBUS Memory Write Request

None of the TBUS messages are defined for the TC'US slave proces-
sor. lssuing a memory message to a  C/US results in a negative ac-
knowledgement from the slave.

Slave Addressing
The TC US slave is initialized to broadcast group 0x00. The slave will
carry out requests broadcast to this group. but will not respond. An

EEPRONM register detines the ~la\e S group. sO it may be moditied
during operation.
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1.3

w
~

06G01  Rev. PA

Regisier Access Messages

There are four types of register access message:

Action Registers — Action registers perform a sequence of actions on
the target circuit card: thus hiding board specific and 6SHC11
derails. '

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

Gate Array Registers — The gate array register messages access regis-
ters within the card’s Switch Gate Arrayvs (SGAS).

Hardware Registers — Hardware write registers load board control
registers. Hardware read registers monitor board status signals
and data bits. A new type of hardware register access has been
added to the TCUS. It is a hardware shadow register read only
access. Hardware shadow read registers return the shadow copy
of the board control registers.
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1.4

Cmd Tyvpe, Cmd Mod

cecification

Description

Commianc Byie Decoding

FS19706G01

\emory Messagon

0.1 Don’t Care

Viemory Ser=0Lp Mesvage

IHtezal Commuands

2.3 Don’t Care

Register Access Messaees

lllegal Commands

Action Regisiers

4 Don't Care
) Don’t Care
EEPROM Registers

6 Don't Care
7 Don’t Care
Gate Array Registers

S 0

Gt — O b Lt —
|
w

9

4-13
Hardware Regustois
10 0

|

5

3

4-13
Il )

|

5

3

4

3-13
Shadow Registers
12 0

|

5

A

o]

N

9

10
I

Action Register Read (See List of Action Registers)
Acuon Register Write (See List ol Action Registers)

EEPROM! Reuister
EEPRONM Register

Read TC/US SGA
Read TC/US SGA
Read TC/US SGA
Read TC/US SGA
Illegal Commands
Write TC/US SGA
Write TC/US SGA
Write TC/US SGA
Write TC. LS SGA
[Hegal Commands

Read Hardware

Read (See EEPRONI Register List)
Write (See EEPRONI Repister Lisu)

#0 Registers
#1 Registers
72 Registers
3 Reuisters

I ¢

#0 Registers
#1 Registers
#2 Registers
3 Registers

Register 0

Read Hardware
Read Hardware
Read Hardware

Register
Register
Register

Ieegal Commands

Write Hardware
Write Hardware
Write Hardware
Write Hardware
Write Hodware

Revister
Reyister
Register
Reuister
Register

[Hlegal Commands

Hard
Hardware
Hardware
Hardware
Hardware
Shadow
Shadow
Shadow
Shadow
Shacdow
Shadow
Shadow

Read
Reud
Read
Reud
Read
Read
Read
Reuad
Read
Read
Read
Read

dre

Register
Revister
Register
Register
Register 9
Register
Reyvister 11

Shadow
Shadow
Shadow
Shadow
Shadow

s v [

e

o 1 —

1) —

Reuister
Register
Revister
Register
Reuvister

10

L)l —

4=
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[99)

~I O o he G)I = D e e e
W = Gt

o2

Read
Read
Read
Read
Wrie
Write
Write
W rite
Write
W rite
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write

Shadow Register
Shadow Reyister
Shadow Reyister
Shadow Register

12
13
14

13

Hardware Shadow Register
Hardware Stadow Reuister
Hardware S dow Reuister
Hardware 31 adow Register
Hardware Shadow Register

Shadow Register
Shadow Register
Shadow Reuister
Shadow Register
Shadow Register
Shadow Register
Shadow Reuister
Shadow Register
Shadow Register
Shadow Register
Shadow Register

S e S 1)

e

q
10
Il
2
13
14

13

= Lt s —
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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-
vevs write data in the write message.

Reg. Number

Description

Read/VWrite

0 (0x00)
] (0x01)
2 (0x02)
3 (0x03)
4 (0x04)
3 (0x03)
6 (0x06)
7 (0x07)
8 (0x08)
9 (0x09)
10 (0x04)
11 (0x0B)
12 (0x0C)
13 (0Ox0D)
14 (Ox0FE)
13 (ONOF)
16 {(0x10)
17 (Ox11)
18 (0Ox12)
19  (Ox13)
20 (Ox1dh)
21 (Ox15)
22 {(Dx16)
23 {0x17)
24 (0xN1)
25 (0x19)
26 (ON1A)

Board Status Register

Card Control Register

Power Control Register

Previous ACK/NACK

Clock Activity Check Register
EEPROM WTrite Enable
Temperature near SGA #1 & #3
Execute Clear and Test RAM
Slave Address Re-Read Command
lllegal Command

lllegal Command

-4.5 VDC Voltage Level (Vee)
-2 VDC Voltage Level (V)
LED Control

lHlegal Command

[tlegal Command

IHlegal Commnad

Temperature near SGA #0 & #2
[llegal Command

SGA <0 -3.8 VDC \oltage Level
SGA =1 -3.3 \'DC \Voltage Level
Negal Command

[llegal Command

[Hlegal Commnad

Megal Commnad

legal Command

[flegal Command

(read only)
(write only)
(write only)
(read only)
(read only)
(write only)
(read only)
(read/write)
(write only)
(n/a)
(n/a)
(read only)
(read only)
(write only)
(n-a)
(na)
(n/a)
(read only)
(n/a)
(read only)
(read only)
(n/a)
(n/a)
(n/a)
(n'a)
(n.a)
(na)
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1.6 EEFHROM Fcgister List
Reg. Number  Description Read/MWrite
0 (0x00) Card Type (read write)
1-16  (OxO1=10) Serial Number (read write)
17.18 (Ox11.12)  Artwork Revision Level (read-write)
19.20 (0x13.14) Electrical Revision Level (read write)
21.22 (0x13,16) TCS Slave Code Revision Level (read/write)
23 (0x17) Temperature Alarm Setpoint (read/write)
24 . (0x18) TCS 5 VVDC Nominal A/D Reading(read/write)
b (0x19) -4.3 VDC Nominal A/D Reading (read/write)
26 (Ox14) -2 \'DC Nominal A'D Reading (read’write)
27 (0x1B) SGA 0 -2 VDC Nominal Reading (read’write)
28 (0x1C) SGA 1 -2 VDC Nominal Reading (read/write)
29 (Ox1D) Reserved for TEX (read/write)
3 (0X1E) Reserved for TEX (read/write)
31 (Ox1F) Card Group ID for broadcasts (read/write)

1.7 Feraware Reg..ter List

Hardware registers are selected between with the TCS message com-
mand modifier field. The TCS message address byte is not used by
hardware register accesses.

Reg. Number _ Description Read/MWrite

Write Registers

0 (0x00) Margin. Monitor. and LED control  (write only)

1 (Ox01) Marvin Disable. Power Enable. and (write only)
TCS Path Enable <9..8>

. (0x02) TCS Path Enable <7..0> (write only)

3 (Ox03) Gate Array Execute Lines, RAND  (write only)
Control. and SGA Reset

4 (0x04) Net Time Control (write only)

Reud Hurdware Registers

) (0x00) Status<2..0> and Bay ID<2> (read only)
1 (0Ox01) Bav [D<1..0> and Midplane ID<2..1> (read only)
- (0x02) \Midplane [D<0> and Slot ID<2..0>  (read only)
3 (0x023) Card Type <2..0> (read only)
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Harcdware Shauow Register List

Hardware Shadow registers are selected using the TCS message com-
mand moditier field. The TCS message address byte is not used by
hardware shadow register accesses. FHardware Shadow register access
is read/write. Note that the Hardware Shadow registers can be writ-
ten independently of the actual Hardware registers. If this is done. it
can lead to inconsistencies between the state of the actual TCUS
board and the slaves knowledge of the TCUS board. As the actual
Hardware registers do not have rcadback capability, this can be fa-
tal. Program these registers with caution.

Reg. Number  Description Read Only

Reud Hurdware Shadow Registers

0 (0x00) Margin, Monitor. and LED control  (read write)

1 (0x01) Margin Disable. Power Enable. and (read/write)
TCS Path Enable <9..8>

2 (0x02) TCS Path Enable <7..0> (read/write)

3 (0x03) Gate Array Execute Lines. RAND  (read/write)

Control. and SGA Reset

4 (0x04) Net Time Control (read’write)
3 (0Ox03) Reserved for TEX (read/write)
6 (0x06) Reserved for TENX (reacl/write)
I (0x07) Reserved for TEX (read 'write)
S (0x08) Reserved for TEN (read/write)
9 (0x09) Reserved for TEX (read/vwrite)
10 (0x04) Reserved for TEX (read/write)
11 (0x0B) Reserved for TEX (read’write)
12 (0x0C) Reserved for TEX (read/write)
12 (0x0D) Reserved for TEX (reacl’write)
14 (Ox0E) Reserved tor TEX (read/write)
15 (Ox0F) Reserved for TEX (read/write)

Gate Array Regisier List enu Definitions

Registers within the TC US’s SGAs are accessed using gate array regis-
ter messages.

No data are passed to the slave in gate array write messages. The
register selected for the write implies the data. The gate array acce<s
message defines the TCS message fields as follows:

Command Type: Specifies a read or a write
Command Moditier: Specities which gate array (o access
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Address Byte: Specifies which register within the gate array to access

Data Byte: Not used.

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

Conmmand Type & Gate Ariray Read
Command Moditiers: 9 TC'LS SGA =0 Reyisters
TC. LS SGA =1 Registers
TC/LS SGA 72 Reuisters
TC/LS SGA =3 Registers
-13 lllegal Command

Lot —

mmand Tyvpe 9. Gaee Arrgy Wrire

Commuand Modificrs: 0 TC/US SGA #0 Registers
TC/LS SGA 71 Registers
TC/US SGA #2 Registers
TC/US SGA =3 Registers
[Negal Command

At —

|
I

SGA Internal Registers

The Switch Gate Arrav contains 36 read only registers and 36 write
only registers. Each register controls one bit: the address accessed
determines the action is taken.

SGA Port Control Registers (Write Only)
Writing these registers with any data enables the drivers or receivers
for the indicated ports.

Input Port Controls
0Ox00 : Enable input port 0

Ox01 @ Disable input port 0
0x02 : Enable input port |
Ox03 @ Disable input port |
Ox04 : Enable input port 2
0Ox03 @ Disable input port 2
Ox06 : Enable input port 3

3

0Ox07 : Disable input port 3

B

Output Port Controls
OXON o Enable output port 0
008 Disable output port 0
OXOA - Enable output port |
ONOB - Disable output port |
Os0C - Enable output port 2
oxhD : Disable output port 2
ONOE © Enable output port
ONOF ¢ Disable output port

3
SGA Status Registers (Read Only. except SGA Reset Detect FF)

Each of these registers returns one bit in DATA<O> of the return mex-
sage data field.
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SGA Revision Level
0Ox00
Ox0 1
0Ox02

SGA Revision Number <0>
SGA Revision Number <>
SGA Revision Number <2>

SGA Reset Detect Flip Flop (read’write)
ON03

Input Port Active Bit

Ox04
Ox03
Ox06
Ox07

Output Port Busy Bit
Ox0OR

Output Port Priority Level

SGA Reset Detect FF <3>  (readiwrite
iAlwavs sel Lo 7ero on pover-up)

Input Port 0 Active
Input Port | Active
Input Port 2 Active
Input Port 3 Acuve

: Output Port O Busy
0x09
Ox0 A

Ox0B :

Ox0C
: Output Port | Channel Priority Level

Ox0OD

Ox0E
OxOF

Output Port | Busy
Output Port 2 Busy
Output Port 3 Busy -

Output Port () Channel Priority Level

Output Port 2 Channel Priority Level
Output Port 3 Channel Priority Level

SGA Input Port Signal Assertion Registers (write only)

A write with any data to the following SGA registers asserts the indi-
cated signal. One bit is set at a time: all other bits are unaffected.

Input Port 0 Ux34
Input Port | Ox335 :
Input Port 2 0N36 :

Input Port 3

v

Ox37

Assert input port O reverse
Assert input port | reverse
hl

Assert input port 2 reverse

Assert input port 3 reverse

SGA Output Port Signal Assertion Registers (write only)

A write with any data to the following SGA registers asserts the indi-
cated signal. One bit is set at a time: all other bits are unaffected.

Qutput Port 0 X 10
ON30
Output Port | ONIS
ONS
Output Port 2 X220
Ux32 3
Output Port 5 (Ix28
X33

ONTT 0 Assert output port 0, biu<o> - bu<7>
Assert output port O drame
OxF @ Assert output port 1, bi<hH> - bu<7>
Assert output port | trame
ON2T 0 Assert output port 2. bit<t> = bu<™>
Assert output port | lframe

ON2F @ Assert output port 3. bit<> = bit<™>
Assert oulput port 3 frame
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SGA Input Port Signal Sensing Registers (read only)

The following registers return the indicated bit in DATA<O0> of the TCS
response message.

Input Port 0 Oxi0 Read input port 0. bt 0
oxl4 Read input port 0. b |
DXL Read input port 0. it 2
Ox1C Read input port 0. bit 3
0x20 Read input port 0. bit 4
Ox24 Read input port 0, bit 3
0Ox28 Read input port 0. bit 6
0x2C Read input port 0. bit 7
0x30 Read input port 0. frame
Input Port | Ox11 Read input port I, bit 0
OX13 Read input port 1. bhit |
Ox19 Read input port 1. bit 2
Ox1D Read input port 1. bit 3
Ox21 Read input port 1. bit 4
0x23 Read input port I, bit 32
0x29 Read input port I. bit 6
0x2D Read input port I. bit 7
0x31 Read input port 1. frame
Input Port 2 0x12 Read input port 2. bit 0
Ox16 Read input port 2. bit |
Ox 1A Read input port 2. bt 2
OXIE Read input port 2. bit 3
B2 Read input pore 2. bit 4
X226 Read input port 2. bt 2
0x24A Read input port 2, bit A
bR Read input port 2. bt 7
0x32 Read input port 2. {frame
Input Port 3 0Ox13 Read input port 3. bit 0
Ox17 Read input port 3. bit |
Ox1B Read input port 3. bit 2
ONTF Read input port 3. bit 3
0x23 Read input port 3. bt 4
Nx27 Read input port 3. bt 3
Ox2B Read input port 3. bit 6
OR2E Read input port 3. hit 7
ON33 Read nput port 3. lrame

SGA Input Port Signal Sensing Registers (read only)

The following registers return the indicated bit in DATA<0> of the TCS
responsg message.

Output Port 0 N34 Read output port 0. reverse
Output Port | X33 Read output port 1. reverse
Output Port 2 0x36 Read output port 2. reverse
Qutput Port 3 ON37 Read output port 3. reverse
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SGA Input Port Enable/Disable Sense Register (read only)

The following registers return the indicated bit in DATA<0> of the TCS
response message. A one indicates that the port is enabled.

Input Port
Input Port
Input Port

Input Port

)
|
A/

-

J

NX3X
[EANRYS]
0Ox3a

0Ox3b

Read input port 0 enable disable ~ense
Read intput port | enable disabie sense
o |

Read mput port 2 enable ‘disable sense

Read intput port 3 enable/disable sense

SGA Output Port Enable/Disable Sense Register (read only)

The following registers return the indicated bit in DATA<0> of the TCS
response message. A one indicates that the port is enabled.

Output Port

Qutput Port

Output Port

Output Port

0O

|

(9]

(99

Read output port O enable/disable sense
Read output port | enable/disable sense
Read output port 2 enable/disable sense

Read output port 3 enable/disable sense
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1.70 fction Register Definitions

Action Register 0, Board Status (read only)

Bulk C o Broad-

! ! Serial Slave
i Temp : ! . I o Returns |

[ ()kkai Spare 1 Power | dpare i Sast : o Comm., droc.
‘ | OK i i Error | - I Error | Error
L /] i ; |

Temp OKav
Temperature okay. Indicates that the board’s SGA temperature I8 below the
value set in the slaves EEPROM temperature alarm register. Note: The slave
turns board power off it the temperature ever exceeds the alarm setpoint. If
the slave detects an over temperature state. this register must be read to set
“temp okav” back to normal.

Bulk Power OK
Bulk power okav. If this bit 1s set it indicates that the bulk DC voltage I8
present and being sensed at the TCUS. A zero indicates that the TCU S s not
sensing the bulk DC voltage.

Broadcast Error
Indicates that a broadcast message (o this <lave has resulted in a negative
acknowledpement since the last time the status register was read. This bit is
cleared by reading the status register.

Serial Comm. Error
Indicates that a receiver serial communications error was detected by the
save s sernial communicauon hardware since the last read ol the status regis-
ter. Thus bt s cleared by a read ol the status register.

Slave Processor Error
Incicates that the slave processor soltware entered an illegal state since the
last ime the status register was read. [ this bitis set. either the slave proces-
sor must be replaced. or there is a bug in the slave software.

Action Register 1. Control Register (write only)

——— e ——— —_————— e —— ————— -

i | T B A T
{ Card

i i | i
Resct

|
I Spare ! Spare Spare | Spare ! Spure Spare i Spare |
| i i i !

Card Reset
Asserting this bit resets the SGAs, clears any gate array execute wires that are
asserted. resews the random number generator. and clears the preset on the
random number cenerator. Setung this bit to zero clears the SGA reset wire
onl
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Action Register 2. Power Control Register (write only)

T
Spare { Spare

f7 ; | Power | Power | Power | B
I Spare | f Spare Margin | Margin | Margin \(>;u.r i
g i | Level<l> | Level<0> | Enuble no

Power Margin Level<1..0>
Selects the voltage level that the board’s power supplies are et to when mar-
gining 1s enabled.

00 = -10%
0l = -5%
10 = 5%
11 = +10%

Power Margin Enable
Sets the hoard’s power supplies to the voltage level selected by the power
margin level bits.

Power On
Turns the board power supplies on. Note: The slave only turns power on in
response 0 an individually addressed message: never a broadcast message.

Action Register 3. Previous Message Ack/Nack (read only)

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

—iE L g s, B PR P S S R I S RS S S S

Ak CACk ok Aok ¢ Ack ‘ Ack
Spitre Nack Nack ack L Nack P Naek ot Nack
| Code<s> | Codegd> | Codesi> | Code<g2> | Code<1> ‘ Code<i)>

L

Ack Nack Code<s..0>
This is an acknowledegment code lor TCS messages. [Uis either a positive or
nevative acknowledement depending on the sense ol the Ack bitin this regis-
ler.

Nack codes

<
|

Null Dexcripuon

- Timeout

- Pariny Error

- Sernial Communicauon Error
Spare

- TCS Message Format Error

ey e 1L LD —
|

Ack Codes

Z
|

Acuon Register Acknowledye

- EEPROM Rezister Acknowledye

- Sctup Message Acknowledee

- Memory Read \Message Acknowledye
Memory Write Message Acknouledye
- Gate Array Register Acknowledye

- Hardware Register Acknowledye

T - ) -
i

Ack Bit
This bit incicates that the code s an acknowledgment.
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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 of
time looking for low to high transitions. The monitoring periods are
the following:

Net Time Fan In: 2 msec
Net Time Fan Out: 2 msec
TC/LUS Hold Time: 2 msec
63 \sec Clock: 160 mse:

The total monitoring period is 168 msec. The TCS master will typical-
Iy time-out reading this action regsiter. The TCS master must take
into account the excessive time that the slave takes to respond to this
action register.

i Nel

_ | oNm | g US| 1Teus
Spare Spare | Spare Spare | Time F"m“ Hold ' 65
i Fan In an Time | m~ec
[ 1 Out |

Action Register 3. EEPROM Access Enable (write only)

Writing this register with any data enables an EEPROM register write
on the next access. This register must be written before each EEPROM
write. otherwise a format nack is returned.

Action Register 6. Temperature near SGA #1 and SGA #3 (read only)
This register returns the board’s temperature above SGA #1 and SGA
#3 at 0.977 °F per tick.

Action Register 7. Clear Execute Wires and RAN Test Register (read/write)

This register has three functions. It is a one byte piece of read'write
RAM for testing communication with the TCS Master: anything may be
written into it. It clears the gate array execute wires.

Action Register 8. Re-Read Slave Address (write only)

W'riting this register with any data instructs the slave to re-read its bay.
midplane. and slot number: ar.d to re-initialize its TCS bus address.
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Action Register 9. Illegal Register (not applicable)

A read or write of this register returns a format NACK (NACK code 3)

Action Register 10. Illegal Register (not applicable)

A read or write of this register returns a format NACK (NACK code 3).

Action Register 11, Ve Voltage Sensor (read only)

This register returns the voltage detected at the TC/US's -4.5 VDC
supply. The value is calculated with the following formula:

Millivolts = (register value)™(36.36 mV per tick) - 6895 mV

Action Register 12, Vitt Voltage Sensor (read only)

This is the bulk Vtt termination power supply voltage sensing register.
This register returns the voltage detected at the board’s -2 VDC sup-
ply. The value is calculated with the following formula:

Millivolts = (register value)®(22.79 mV per tick) - 3333 m\

Action Register 13. LED Control (write only)

This register controls the indicator LED. The LED is initially turned
on by a power on reset. Writing the following values to the LED con-
trol register results in the called out LED state.

) = LED off

- LED flash av | H~/
- LED tlash at 2 H/
LED constant on
33 = Not Delined

- Lot —

S

Action Register 14, [llegal Register (not applicable)

A read or write of this register returns a format NACK (NACK code 3).

Action Register 13, Illegal Register tnot applicable)

A read or write of this register returns a format NACK (NACK code ).
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Action

Action
Action

Action
Action
Action
Action
Action
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Register 16. lllegal Register (not applicable)

A read or write of this register returns a format NACK (NACK code 3).

Register 17. Temperature near SGA #0 and SGA #2 (read only)

-

This register returns the temperature above SGA 70 and SGA =2 at
0.977 °F per tick.

Register 18. lllegal register (not applicable)

A read or write of this register returns a format NACK (NACK code 3).
Register 19, TC/US SGA 0 -3.8 VDC Veel Supply Voltage Sensor (read only)
Register 20. TC/LS SGA 1 -3.8 VVDC Vee Supply Voltage Sensor (read only)

These registers return the voltage detected at the TC/US’s gate arrays’
-3.83 VDC supply. The value is calculated with the following formula:

Millivolts = (register value)®(29.23 mV per tick) - 3173 mV

Register 21. 1lllegal Register (not applicable)
Register 22. fllegal Register (not applicable)
Register 23, 1llegal Register (not applicable)
Register 24, TlHegal Register tnot applicable)
Register 25, lllegal Register (not applicable)
Register 26. Illegal Register (not applicable)

A read or write of these registers returns a format NACK (NACK codle

2

EEPROM Regisier [ 2iinitions

Slave EEPROM write~ 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 byte 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 EEPRONM registers are read write.
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EEPROM Register 0. Card Type

One byte register allocated for storing the card type. The card type is
an ASCII character.

EEPROMI Registers 1-16. Board Serial Number

Board serial number registers. This is a block of 16 bytes allocated tor
storing the BBN board serial number in ASCII format. The least signif-
icant character is in register 1.

EEPROM Registers 17 and 18. Artwork Revision Level

Revision level of the printed circuit board part of the board assembly.
These registers hold two ASCII characters that represent the revision
level of the circuit card. The least significant character is in registe
17.

EEPROM Registers 19 and 20. Electrical Revision Level

The revision level of the circuitry of the circuit board. This is used to
keep track of the implementation of Engineering Change Orders
(ECOs) on the circuit card. These registers hold two ASCII characters
that represent the electrical revision level of the circuit card. The least
significant character is in register 19,

EEPROM Registers 21 and 22. Slave Software Revision Level
Revision level of the firmware in the 68HC11. This is a two character
alphanumeric value. The least significant character is in register 21.
EEPRON\M 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 off
board pouwer 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 degrees Fahrenheit per tick.

EEPROM Register 24, A'D Converter TCS Vec Nominal Reading

This register stores the analog to digital converter reading that results
when TCS Vee power supply is at £.00 VDC.  This register is pro-
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grammed at the factory. and is referenced by the TCS master proces-
sor when reading the TCS Vcce voltage sensing register to calibrate the
results for analog component tolerances. The register’'s units are the
same as those of the Vce voltage sensing action register, 24.4 m\ per
tick.

EEPRONMI Register 23. Vee A/D Converter Nominal Reading
This register stores the analog to digital converter reading that results
when Vee power supply is at -4.5 VDC.

EEPRONDMI Register 26. A/D Converter Vitt Nominal Reading

This register stores the analog to digital converter reading that results
when Vit power supply is at =2 VDC.

EEPRONMI Register 27. A/D Converter SGA 0 Veel Nominal Reading
EEPRONMI Register 28, A/D Converter SGA | Veel Nominal Reading
Millivolts = (register value)®(20.5 mV per tick) - 2730 mV

These registers store the analog to digital converter reading that results
when the indicated gate array’s Veel power supply is at =3.5 VDC.

EEPRONMI Register 29. Reserved for TEX
EEPRONMI Register 30. Rescerved for TEN

EEPRONMNI Register 31. Board Group ID

Stores the board's broadcast zroup identifier. When the slave receives
a broadcast message it compares the LS_SLOT_ID to this register to
determine whether the message i1s meant for this board’s broadcast
group.
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1.12 daradware Negistier Definitions
o/

The hardware registers are the raw board registers the slave controls.
All hardware registers are either write only or read only. Note: Many
of the bits in the TC.US hardware write registers manipulate low level
device control signals that are meant to be altered only by the slave.

TCS messages select between hardware registers with the command
modifier field of the command byte.

The address byte is unused.

The data byte specifies any write data.

Write Register 0. Net Time Select. Random Number Generator Control (write only)

T T 1
Margin | Margin | Monitor Monitor | Monitor | Monitor | Nonitor LED |
Control | Control ‘ Control Control Control Control Control Control
B | A P> | <13 <> <3> <4>

Margin Control <B..A>
These bits control the level at which the voltage is margined when voltage
margining is enabled.

\Monior Control <0..4>
These bits control the <election of the funcuon that will be monitared. Mon:i-
tor Control <0.. > <elect the temperature or voltage that is converted by the
A/D while Monitor Control <2..4> select digital signals that are monitored.

LED Control
This bit turns the LED on and oll.

Write Register 1. TCS Bus Enable <8..9>. Margin Control. Power Control (write only)

P . R
| Tes | Tes ! Voiage | : ' - | &
< | g | 9' £88 } Power © Spare | Spare | Spare | Spare
from | trom © Margin | o | ! !
fL Slot3 1 SIotY . Disable e ! !

TCS Bus Enable <8..9>
These bits enable the TCS bus trom each of the other two possible suich
cards. The TC,US cards in the Server and Requester slots must be enabled at
the TC/US in order tor the master 1o hear those slaves” respones.
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Voltage Margin Disable
Clearing this bit connects voltage tnmming resistors Lo the trimming circuitry
for the hoard’s power supply via an analog muluplexor. The muluplexor
channel is selected with two bits controlled by the TC/US's Hardware Regis-

ler 0.

Power Enable
Turns on the board's power supply.

Write Register 2, TCS Bus Enable <7..0>

This register enables the TCS bus from each of 7 tunction cards. Writ-
ing a one gates a function card’s slave to master bus driver onto the
TCS bus. The function card must be enabled at the TC.'US in order for
the master to hear those slaves’ responses.

{ Tes TES E TCS | TCS | TCS TES ; TES TES }
[ from trom | from from | lrom lrom | from from |
| Shou T Slot 6 | Slors | Sl | slot3 Slor2 | Siot ] Slot 0|

Write Register 3. SGA Reset. Random Reset. Random Preset. Gate Array Execute

. N
I Random | Random | Spure

rcus | Tees oTeus | oreus

L 8G.A:

[ Resct ) Number | Number SGA 53 D SGA Y T SGA L P SGAN O

i | Roset 1 Proeset | Fxecute ¢ Execute | Exeoute | Execute
SGA Reset

Asserting this bit holds the four SGAs on the TC/US reset. Clearing this bit
releases the reset.

Random Number Reset
Holds the board's random number generator reset at zero. (The random
number s used by the SGAS 1o arbitrate between equal priority switch mes-

sages.)

Random Number Preset
Holds the board’s random number generator at one.

SGA Execute <5..0>
The~e bits control the assertion ol the gate array execute siznais. The execute
sienals are part of the TCS slave 1o gate array intertace circunry. The execute
signals are manipulated by the slave in conuncuon with ns ~eral peripheral
interface. The master ~hould never need 1o modily this register. [U s con-
trotled by other register accesses.
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Write Register 4, Net Time Enable <7..0>

T z
Net | Net [ Nl Net | Net | Net | Net | Na |
Time l Time Time Time l Time Time Time | Timve |
<> | <6 | <> <> <> <> 1 <> | <> |
! WP SRS | S S |

Net Time Enable <7..0>
Selects which of the eight funcuon cards’ net ume signals passes up o the
TC/CLK.

1. 124 Read Register Definitions

Read Register 0 (read only)

r - z
1 No i No | No No Status Status Status Bay
Connect ‘ Conncect | Connect Connect e 4 <> <> 1D<2>
! | L
No Connect
Undelined.

Status <2..0>
Siatus<2> monitors the state of the Margin Disable signal from Hardware
Reuister 1. Starus<!> monitors the state ol the Power Enable ~ignal from
Hardware Register 1. and Stauis<t> monitors the state of the +- 24\VDC
power supply.

Bay ID<2>
This is the most significant bit ol the 3 bit bay number for this slave. This bitis
read off of the midplane where it 18 set with DIP switches.

Read Register | (read only)

| L T 0 0T e e s
| 1 - -

| N~ 0 oNe | N No o Bay Bay | N Ahde o

| Connect | Conneet | Conneet | Connect | 1D<1> ID<0> | ale i o |

| il | Rl I I oIn<2> | ID<1> |

t L S g, e

No Connect
L ndetlined.

Bayv ID<I..0>
These are the two least signiticant bits o the 3 bit bay number tor this slave.
tese bits are read oll ol the nudplane where they are set with DIP switches

\hdplane 1D<2. 1>
These are the two most signilicant bits ol the three bit midplane number
This bit is read oll ol the nmidplane where 1t iy set with DIP switches.
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Read Register 2 (read only)

FS13706G01  Rev. PA

| ;

No | No
Connect | Conncect

No
Connect

NI ;I]\I::x. i
Connect Y D<O>

\Midplane [D<0>

Stot 1D
€0

Siot i Slot 1D
1D<1> | <>

This s the least significant bit of the three bit midplane number. This bit s
read olf of the midplane where it 1s set with DIP switches.

Slot ID <2..i>

These are the three bits of the three bit midplane number. These bits are read
olf of the midplane where they are set with DIP switches.

Stot ID <0> (aka A or B* Switch Card)
This bit indicates which of the two possible sets of switch cards (i.e. A or B)

in a mudplane this card belongs to.

Read Register 3 (read only)

No | No
' Connect | Connect

No
Connect

No . Cuard
Connect i Tyvpe<3>

L

Card
Type<i>

Card l Card
Type<i> 1 Type<0>

Card Type <3..0>
This 1s the board card tvpe that

v read ofl the midplane.
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