PEP II POWER SUPPLY CONTROLLER (340-260)


1.0 INTRODUCTION

The PEP II power supply control chassis (340-260) is intended to provide remote control, monitoring, and precsion current regulation for a single PEP II magnet power supply. It integrates the traditional control chassis, PSC module, and transductor interface chassis in a low cost 1U rack mount unit.

The new chassis provides several new features required for PEP II operation;


Sychronized ramping of all ring power supplies


Independant setting of ramp time and current setpoint


Continuous background self calibration of the DAC and ADC


Remote control via a simple local area network (Bitbus)

1.1 GENERAL DISCRIPTION

1.10 TYPICAL MAGNET SYTEM

A typical PEP II magnet system consists of the following components;


1 or more magnets in a series string


Switchmode Power Supply


Power Supply Controller


2 Zero Flux Transductors

1.11 INTEL BITBUS

The Bitbus was developed by Intel in the early 1980's by combining an 8051 variant (8044) with their DCX real time operating system. The result is a simple local area network of up to 250 slave nodes and one master. Data is transmitted half duplex at 375 Kb/sec over a single twisted pair using RS485 interfaces. The protocol used is SDLC which provides for error detection (CRC) and retransmission of corrupt packets. Up to 28 nodes can be on a cable of up to 1000 feet. Repeater chassis are used to increase the number of nodes or extend beyond 1000 feet.

1.12 SLAC BITBUS

The standard Bitbus cable consists of two differential pairs (DATA and RTS) and a ground. The DATA line is bidirectional. The RTS line is driven by slaves to set the direction of repeaters. The specified connector is a 9 pin subminiature D.

The SLAC implemention of the Bitbus adds 3 pairs to the bitbus cable. These additonal signals are RAMP, ABORT, and a global RESET. All three are driven by the repeater chassis. The specified connector is a 15 pin subminiature D.

A typical installation involves the following components;


Intel Bitbus Master card mounted in a mulitbus crate


SLAC built Bitbus repeater chassis


Bitbus Power Supply Conrollers


Multi-channel (corrector) Bitbus Controllers

BITBUS INFORMATION BUFFER MESSAGES
The controller provides ASCII text information messages for important events or to provide detailed information when rejecting bitbus commands. Up to seven messages are stored in a first in first out buffer. When there is one or more messages in the buffer, a flag is set the status bytes. The message is then read from the controller and recored in the error log.

1) SOFT RESET: 8044 reset by bitbus soft reset or RAC command. Power supply status uneffected.

2) POWER ON RESET: Hardware reset caused by +5V below 4.5 volts.

3) EXTERNAL RESET: Global hardware reset from the bitbus repeater.

4) LOCAL RESET: Hardware reset from local control (diagnostic connector)

5) FIRMWARE RESET: Hardware reset from bitbus hard reset command.

6) WATCHDOG TIMER RESET 0: 8044 reset by watchdog timer timeout.

7) WATCHDOG TIMER RESET 1: Hardware reset from second watcdog timer timeout.

8) EXT DATA MEMORY TEST FAILURE: External data read/write self test failed. Power supply turn on is not allowed.

9) PROGRAM MEMORY CHECKSUM ERROR: Program memory 24 bit checksum incorrect. Power supply turn on is not allowed.

10) WATCHDOG TIMER TEST FAILURE: Watchdog timer failed to timeout during selftest. Power supply turn on is not allowed.

11) WARNING: MB EEPROM READ ERROR: Mother board EEPROM primary data checksum error, backup copy OK.

12) MOTHER BRD EEPROM DATA INVALID: Mother board EEPROM primary and backup data checksum error. Power supply turn on is not allowed.

13) WARNING: DB EEPROM READ ERROR: Daughter board primary data checksum error, backup copy is OK.

14) DAUGHTER BRD EEPROM DATA INVALID: Daughter board primary and backup data checksum error. Power supply turn on not allowed. Bitbus adddress defaults to 254.

15) BITBUS MSG OVERFLOW, 8044 RESET: The 8044 has been reset due to a bitbus message buffer overflow (seven message maximum).

16) PS TRIP, MAGNET INTERLOCK 0: The power supply was tripped off due to magnet interlock #0.

17) PS TRIP, MAGNET INTERLOCK 1: The power supply was tripped off due to magnet interlock #1.

18) PS TRIP, MAGNET INTERLOCK 2: The power supply was tripped off due to magnet interlock #2.

19) PS TRIP, MAGNET INTERLOCK 3: The power supply was tripped off due to magnet interlock #3.

20) PS TRIP,  NOT READY,  PS STAT #H: The power supply was tripped off due to loss of the power supply ready signal. The four power supply status bits are encoded into a single hex digit (#);

# = 
8H
Power supply status bit 3

4H
Power supply status bit 2

2H
Power supply status bit 1

1H
Power supply status bit 0

21) PS TRIP, REG XDUCT NOT READY: The power supply was tripped off due to loss of the regulated transductor ready signal.

22) PS TRIP, GROUND CURRENT: The power supply was tripped off due to ground current.

23) COMMAND TIME OUT, 8044 RESET: The 8044 was reset due to a bitbus command not completing in less than 10 seconds.

24) C0H ERROR, ADC NOT RESPONDING: Bitbus SHORT STATUS (C0H) command failure due to ADC not responding within 1 second.

25) C1H ERROR, NUMBER OF ENTIES: Illegal number of entries specified in bitbus SETPOINT (C1H) or SETUP RAMP (C2H) command.

26) C1H ERROR, SETPOINT OUT OF RANGE: Setpoint out of range in bitbus SETPOINT (C1H) or SETUP RAMP (C2H) command.

27) C1H ERROR, ZERO TIMESPAN: Illegal timespan (zero) in bitbus SETPOINT (C1H) or SETUP RAMP (C2H) command.

28) C1H ERROR, POWER SUPPLY OFF: Bitbus SETPOINT (C1H) or SETUP RAMP (C2H) rejected due to power supply not turned on.

29) C1H ERROR, POWER SUPPLY RAMPING: Bitbus SETPOINT (C1H) or SETUP RAMP (C2H) rejected due to power supply already ramping.

30) C3H ERROR, NUMBER OF ENTRIES: Illegal number of entries specified in bitbus READ SETPOINTS (C3H) command.

31) C4H ERROR, POWER SUPPLY ON: Bitbus RESET INTERLOCKS (C4H) command rejected due to power supply on.

32) C5H FAIL TURN OFF, LOCAL MODE: Bitbus TURN OFF (C5H) command rejected due to controller in local mode.

33) C5H FAIL TURN OFF, PS STATUS ON: Bitbus TURN OFF (C5H) command failed due to power supply ON statuts remaining high after supply turned off.

34) FAIL TURN ON, NO REV POLARITY: Bitbus TURN ON REVERSE POLARITY (C7H) command rejected because the REVERSING SWITCH bit in the daughter board EEPROM not set.

35) FAIL TURN ON, HARDWARE FAULT: Bitbus TURN ON NORMAL (C6H) or REVERSE (C7H) rejected due to controller hardware fault (see HARWARE FAULT CODES table).

36) FAIL TURN ON, LOCAL MODE: Bitbus TURN ON NORMAL (C6H) or REVERSE (C7H) rejected due to controller in local mode.

37) FAIL TURN ON, POWER SUPPLY ON: Bitbus TURN ON NORMAL (C6H) or REVERSE (C7H) rejected due to power supply already turned on.

38) FAIL TURN ON, ADC NOT RESPONDING: Bitbus TURN ON NORMAL (C6H) or REVERSE (C7H) failed due to ADC not responding within one second of read request.

39) FAIL TURN ON, DAC TEST: Bitbus TURN ON NORMAL (C6H) or REVERSE (C7H) failed due to turn-on DAC test values being out of tolerance.

40) FAIL TURN ON, INTERLOCK FLT ###H: Bitbus TURN ON NORMAL (C6H) or REVERSE (C7H) failed due to external interlock fault. Power supply and interlock status is encoded into a three digit hex number (###);

### = 
800H
Power supply status bit 3

 
400H
Power supply status bit 2

200H
Power supply status bit 1

100H
Power supply status bit 0

080H
Unassigned, set to zero

040H
Ground Fault Interlock

020H
Regulated Transductor Interlock

010H
Power Supply Interlock (PS ready)

008H
Magnet Interlock 3

004H
Magnet Interlock 2

002H
Magnet Interlock 1

001H
Magnet Interlock 0

41) FAIL TURN ON, PS NOT RESPONDING: Bitbus TURN ON NORMAL (C6H) or REVERSE (C7H) failed due to power supply on status remaining low after supply turned on.

42) E3H HARD RESET ERROR, LOCAL MODE: Bitbus HARD RESET (E3H) command rejected due to the controller in local mode.

43) INFORMATION BUFFER EMPTY: Standard reply to bitbus READ INFORMATION BUFFER (C9H) command when the buffer is empty.

44) PS TRIP, UNKNOWN SOURCE: Power supply has tripped off with no bit set in the interlock status register.

45) C1H ERROR, SUPPLY IN LOCAL MODE: Bitbus SETPOINT (C1H) or SETUP RAMP (C2H) rejected due to power supply in local control.

46) C5H TURN OFF ERROR, DAC NOT ZERO: Warning message, bitbus turn off command (C5H) with the DAC set to greater than 1% of full output.

CHASSIS TYPE

01H
LINEAR RAMP (1) / COSINE RAMP (0)
DAUGHTER BRD EEPROM

02H
20 HZ RAMP CLOCK (1) / 100 HZ RAMP CLOCK (0)
DAUGHTER BRD EEPROM

04H
ABORT ACTIVE FOR SETPOINT (1) / INACTIVE (0)
DAUGHTER BRD EEPROM

08H
REVERSING SWITCH (1) / NO REVERSING SWITCH (0)
DAUGHTER BRD EEPROM

10H
NOT ASSIGNED, SET TO ZERO

20H
NOT ASSIGNED, SET TO ZERO

40H
NOT ASSIGNED, SET TO ZERO

80H
BIPOLAR CHASSIS (1) / UNIPOLAR CHASSIS (0)

SELF TEST CODES

01H
EXTERNAL RAM TEST FAILURE

02H
PROGRAM MEMORY CHECKSUM TEST FAILURE

04H
WATCHDOG TIMER TEST FAILURE

08H
MOTHER BOARD EEPROM DATA INVALID

10H
DAUGHTER BOARD EEPROM DATA INVALID

20H
ADC FAULT (ADC WATCHDOG TIMEOUT)

LAST RESET CODES

01H
POWER ON RESET

02H
EXTERNAL RESET (BITBUS GLOBAL HARDWARE RESET)

04H
LOCAL CONTROL RESET

08H
FIRMWARE RESET (BITBUS HARD RESET COMMAND)

10H
WATCHDOG TIMER 1 (HARDWARE RESET)

20H
WATCHDOG TIMER 0 (SOFT RESET, 8044 ONLY)

40H
WATCHDOG TIMER DISABLED (special diagnostic mode)

LAST TURN  OFF CODES

01H
MAGNET INTERLOCK 0 TRIP

02H
MAGNET INTERLOCK 1 TRIP

04H
MAGNET INTERLOCK 2 TRIP

08H
MAGNET INTERLOCK 3 TRIP

10H
POWER SUPPLY READY LINE TRIP

20H
REGULATED TRANSDUCTOR READY LINE TRIP

40H
GROUND FAULT TRIP

80H
CONTROLLER RESET (added 12/17/01)

CALIBRATION ERROR CODES

01H
ADC OFFSET FAULT

02H
ADC GAIN FAULT

04H
DAC OFFSET FAULT

08H
DAC OFFSET FAULT

RAMP STATE CODES

01H
RAMPING (1) / IDLE (0)

02H
RAMP MODE (C2H)  (1), SETPOINT MODE (C1H) (0)


NOTE: External RAMP and ABORT lines active for Ramp mode only

04H
RAMP COMPLETE (1)

FRONT PANEL LEDS

The front panel has three LEDS, one green, one red, and one yellow. For normal operation, the LEDs indicate the following status;


GREEN
RED
YELLOW
STATUS



ON
OFF
X
Power Supply OFF
NORMAL


OFF
ON
X
Power Supply ON
NORMAL


OFF
ON
ON
Power Supply Ramping
NORMAL


X
X
BLINK
Bitbus command processed
NORMAL


FLASH
X
X
Self test failure
FAULT


OFF
OFF
OFF
Controller power failure
FAULT


ON
ON
ON
Controller hardware failure
FAULT

After a hardware reset, the LEDs track the self test progress.


GREEN
RED
YELLOW



ON
ON
ON
Hardware RESET


ON
FLASH
ON
Power On RESET delay (5 seconds)


ON
ON
OFF
External RAM Test 1 complete


ON
OFF
OFF
External RAM Test 2 complete


OFF
OFF
OFF
Set external RAM to zero complete


ON
ON
ON
Program memory checksum complete


OFF
OFF
OFF
Read motherboard EEPROM complete


ON
ON
ON
Read daughterboard EEPROM complete


ON
ON
FLASH
Watchdog timer test (2.5 seconds max)


ON
ON
ON
Watchdog timer test complete

