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1. Introduction

This note specifies the VME Address locations for the registers and RAMs on the
TDC-II board [1] aswell as the format for the Hit-Count and Hit-Data words.



2. General VME AddressMap

The VME Address Map for the TDC-11 module is presented in Table 1. Each chip has
its own set of control registers, ID Prom, Hit-data read-out buffer, Hit-count read-out
buffer, Test data RAM, XFT-freeze read-out RAM and XFR-DAQ read-out RAM. The
first word in the ID Prom is the program version, the second one is the date. To write
memory, the chips haveto be in Test Mode (See Table 5, Register F).

Table 1. General VME addressmap. Addr[31..27]=GA[4..0]; Addr[26..24] =0; Addr[1, O] =0.

Name Local VME Addr[23..2] VME Addr[31..0] VME Number of
Access words
Control reg. - Chip0 0x000000 : 0x00000F OxY'Y 000000 : 0xY'Y00003C R/W Table 2.
Control reg. - Chipl 0x004000 : 0x00400F 0xY'Y 010000 : 0xY'Y01003C R/W “
Control reg. - VME Chip 0x008000 : 0x00800F 0xY'Y 020000 : 0xYY02003C RIW Table 3.
ID Prom — Chip0 0x040000 : 0x04000F 0xY'Y 100000 : OxY'Y 10003C R/O 16
ID Prom — Chipl 0x044000 : 0x04400F 0xYY 110000 : OxYY11003C R/O 16
Hit_data_buffer — Chip0 0x200000 : 0x20005F 0xY'Y 800000 : 0xYY80017C RIW Max 96
Hit_data buffer — Chipl 0x204000 : 0x20405F 0xYY810000: 0xYY81017C RIW “
Hit_count_buffer — Chip0 0x240000 : 0x240005 0xY'Y 900000 : OxYY 900014 RIW 7
Hit_count_buffer — Chipl 0x244000 : 0x244005 0xY'Y910000 : 0xY'Y 910014 R/W 7
Test_data RAM — Chip0 0x1C0000 : Ox1C1FFF 0xY'Y 700000 : OxYY707FFC RIW 8192
Test_dataRAM — Chipl 0x1C4000 : Ox1C5FFF 0xYY710000: OxYY717FFC RIW 8192
XFT_OutRAM — Chip0 0x280000 : 0x281FFF 0xYYAO0O0000 : OXYYAOQ7FFC R/O 8192
XFT_OutRAM — Chipl 0x284000 : 0x285FFF 0xYYA10000: OXYYA17FFC R/O 8192
XFT_DAQ_RAM — Chip0 0x2C0000 : 0x2C003F 0xY Y B00000 : OxY'YBOOOFC R/O 128
XFT_DAQ_RAM. — Chipl 0x2C4000 : 0x2C403F 0xYYB10000 : OxYYB100FC R/O 128
Pulse Gen RAM — Chip0 (*) 0x300000 : 0x3001FF 0xY'Y C00000 : OxY'Y CO007FC RIW 512
Pulse Gen RAM — Chipl1(*) 0x304000 : 0x3041FF 0xY'YC10000 : OxYYC107FC RIW 512

(*) — Not available on TDC-II Prototype

3. Data Format

After L2A, the XFT-DAQ-Readout buffer receives XFT_Lv2_length[5..0] words, the
Hit Data Buffer in each chip receives 0 to 96 VME32 wordsand the Hit Count Buffer in
each chip receives seven VME32 words.

o XFT-DAQ-Readout Buffer and XFT-Out RAM format

The format of the XTF-DAQ-Readout buffer in each of the two Stratix chips on board is
presented in Table 2.

Table 2. XFT Readout Buffer and XFT-Out RAM

XFT-DAQ/XFT-Out RAM Word [31..0] - Format

31..18 17 16 15..0
0x0 XFT-Out | XFT-Out XFT-Out_flagg15..0]
BO Word O

V-
2 DDA




e Hit Data Buffer format

The format of the VME words in the Hit-Data buffer in each of the two Stratix chips on
board is presented in Table 3.

Table 3. Hit-Data Word

Hit DataWord [31..0] - Format

31..24 23..16 15..8 7.0
Leading Edge[7..0] Width[7..0] Leading Edge[7..0] Width[7..0]
Channel m, Hitl Next Hit on same channel
0<m<47 OR

First hit on higher channel

.............................................................

Channel n, Hit |
0<n<47,1<j<4

e Hit Count Buffer format

The format of the VME words in the Hit-Count buffer in each of the two Stratix chips
on board is presented in Table 4.

The first word is a Header Word [2]:
Bit 7.0 BunchID: 8 bit counter from Bunch Zero;
12..8 Board Geographical Address,
22..13 Chip Serial Number — Set by a 10-bit DIP switch for each of the two
STRATIX chips;
31..23 Chip Type

Six Hit Count VM E32 Words, fallow the Header Word:
Bit 3 Channdl ON/OFF Status
2.0 Actud Hit Count Vaue: between zero and four.

Table4. Hit-Count Word

Hit Count Word [31..0] - Format
31.28 [ 27.24] 23.20 | 19.16 | 15.12 | 11.8 7.4 3.0
Hit COUNt | e Hit Count Hit Count
Channel 7 Channdl 1 Channel 0
Hit COUNt | e Hit Count Hit Count
Channel 47 Channel 41 | Channel 40




e Pulsegenerator RAM Data format

Each TDC Chip has one LVDS transmitter. The output is synchronous with and
repeats after each CDF_BO pulse. Table 5 presents the format of the RAM holding
the pattern for the LVDS transmitter.

Table 5. Pulse generator RAM word format

Pulse Generator RAM Word [31..0] - Format

31..10 9.0
0x0 RAM Word[9..0]

4. Control Registers

The locations of the control registers are presented in Table 5. These are words that
map bits of the VME 32-bit data bus. Some words don’t use al 32 bits; the rest can be used as
spare bits. To write a control register, the chips haveto bein T/M (See Register F). Exception:
Register7 can be written any time but it’s effective only in VME_L 2a mode.
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Table 6. Control registers. Addr[31..27]=GA[4..0]; Addr[26..24] =0; Addr[1, O] = O.

Register Name Acces Local VME VME Description
[bit] S Addr[23..2] Addr[31..0]
0-0[31..8] DEADBE RO 0x000000 0xY'Y 000000 Chip0,1-Program name
0-0[Q] Status-Chip0 «“ “ ChipO- ID =0.
0-0[1] “ «“ «“ Chip0-Test_data vs. Real datamode
0-0[2] «“ «“ «“ ChipO-Test vs. Operation mode
0-0[3] «“ «“ «“ ChipO- XFT flavor
0-0[4] «“ «“ «“ Chip0-L2afrom VME vs. DAQ
0-0[7..5] «“ “ “ 0x0
0-1[31..8] DEADBE RO 0x000000 0xYY010000 | Chip0,1-Program name
0-1Q] Status-Chipl «“ “ Chip1- 1D = 1.
0-11] “ «“ “ Chipl-Test_datavs. Rea datamode
0-1[2] “ «“ “ Chipl-Test vs. Operation mode
0-1[3] et «“ «“ Chipl- XFT flavor
0-1[4] «“ Chipl-L2afrom VME vs. DAQ
0-1[7..5] «“ 0x0
1-0[23..0] WireMask0[23..0] R/W 0x000001 0xYY000004 | Chip0-Each L hit blocks corresponding wire
1-1[23..0] WireMask1[23..0] R/W 0x004001 0xY 'Y 010004 Chipl-Each L bit blocks corresponding wire
2-0[23..0] WireMaskQ[47..24] R/W 0x000002 0xY'Y 000008 ChipO-Each L bit blocks corresponding wire
2-1[23..0] WireMask1[47..24] R/W 0x004002 0xY'Y 010008 Chipl-Each L bit blocks corresponding wire
3-0[8..0] Pipe_size0[8..0] R/W 0x000003 OxYY00000C | ChipO-Pipeline delay = 12nsx Pipe_size[]
3-0[21..16] | Lv2_lengthO[5..0] R/W “ “ Chip0-L2 Buffer length = 12nsx Lv2_length[]
3-1[8..0] Pipe_sizel[8..0] R/W 0x004003 OxYY01000C | Chipl-Pipeline delay = 12nsx Pipe_size[]
3-1[21..16] | Lv2 lengthl[5..0] R/W “ “ Chipl-L2 Buffer length = 12ns x Lv2_length[]
4-0[5..0] Brange0_0[5..0] RIW 0x000004 0xYY000010 | ChipO-Start of XFT Bin0
4-0[11..6] Brange0_1[5..0] RIW «“ «“ ChipO-End of XFT BIN 0/Start of XFT Bin 1
4-0[17..12] | Brange0_2[5..0] RIW «“ «“ ChipO-End of XFT BIN L/Start of XFT Bin 2
4-0[23..18] | Brange0_3[5..0] RIW “ “ ChipO-End of XFT BIN 2/Start of XFT Bin 3
4-1[5..0] Brangel_0[5..0] R/W 0x004004 0xYY010010 | Chipl-Start of XFT Bin O
4-1[11..6] Brangel_1[5..0] R/W «“ «“ Chipl-End of XFT BIN O/Start of XFT Bin 1
4-1[17..12] | Brangel 2[5..0] R/W «“ “ Chipl-End of XFT BIN 1/Start of XFT Bin 2
4-1]23..18] | Brangel 3[5..0] R/W «“ “ Chipl-End of XFT BIN 2/Start of XFT Bin 3
5-0[5..0] Brange0_4[5..0] RIW 0x000005 0xYY000014 | ChipO-End of XFT BIN 3/Start of XFT Bin 4
5-0[11..6] Brange0_5[5..0] RIW «“ “ ChipO-End of XFT BIN 4/Start of XFT Bin5
5-0[17..12] | Brange0 6[5..0] RIW “ “ ChipO-End of all XFT BINS
5-1[5..0] Brangel_4[5..0] R/W 0x004005 0xYY010014 | Chipl-End of XFT BIN 3/Start of XFT Bin 4
5-1[11..6] Brangel_5[5..0] R/W «“ «“ Chipl-End of XFT BIN 4/Start of XFT Bin 5
5-1[17..12] | Brangel 6[5..0] RIW “ «“ Chipl-End of all XFT BINS
6-0[8..0] XPipe_size0[8..0] R/W 0x000006 0xYY000018 | ChipO-XFT_Pipeline delay=22ns x XPipe_siz€[]
6-0[21..16] | XLv2 length0[5..0] | “ “ Chip0-XFT_L 2 Buffer length = 22ns x XLv2_length[]
6-1[8..0] XPipe_sizel[8..0] R/W 0x004006 0xYY010018 Chipl-XFT_Pipeline delay = 22ns x XPipe_siz€][]
6-1[21..16] | XLv2 lengthl[5..0] | “ “ Chipl-XFT_L2 Buffer length = 22ns x XLv2_length[]
7[1..0] VME-cdfl2db0[1..0] | WO 0x000007 O0xYY00001C | VME Level2 Accept, where 7[1..0] = CDF_I2db[1..0].
8-0[7..0] CDF_clk Del0 R/W 0x000008 0xY'Y 000020 Delay CTRL for CDF clock in 0.25ns steps— Chip0
8-0[15..8] Bunch ID offsetO R/W “ “ Bunch ID offset — Chip0
8-1[7..0] CDF clk Dell RIW 0x004008 0xYY 010020 Delay CTRL for CDF clock in 0.25ns steps— Chipl
8-1[15..8] Bunch ID offsetl R/W “ “ Bunch 1D offset — Chipl
A-0[3..0] DAQ Status Register | R/O 0x00000A 0xY'Y 000028 If abitis”1”, corresponding L2 Buffer has unprocessed
data (“1” after L1A and “0” after L2A). — ChipO0.
A-1[3..0] DAQ Status Register | R/IO 0x00400A 0xY'Y 010028 If abitis”1”, corresponding L2 Buffer has unprocessed
data (“1” after L1A and “0” after L2A). — Chipl.
B[O] VME_L2A Mode WO 0x00000B 0xYY00002C | Put chipsin VME_L2amode by writing H”1”
Put chipsin DAQ_L 2a mode by writing H”0”
C[0] XFT flavor WO 0x00000C 0xYY000030 | WhenH”0” - old style XFT
When H”1” — new style XFT
D[Q] Test_dataMode WO 0x00000D OxYY000034 | WhenH”1” — Dataisread from RAM instead of inputs
When H”0” — Datais read from inputs
F[O] Test Mode (T/M) WO 0x00000F 0xYYO00003C | Put chipsin Test mode by writing H”1”
Allows VME writesto chips; XFT_Out_RAM freeze.
Put chipsin Operation mode by writing H”0”
11-0] Reset0 WO 0x000011 0xY'Y 000044 In T/M, awrite at this address will clear registers — Chip0.
11-1]] Resetl WO 0x000011 0xY'Y 010044 In T/M, awrite at this address will clear registers— Chipl.




5. The VME Chip

The location of the control registers in the VME chip in presented in Table 6. To write
the control register, the VME chip hasto bein T/M.

Table 7. Cotrol Registersfor the VME chip. Addr[31..27]=GA[4..0]; Addr[26..24] =0; Addr[1, O] = 0.

Register Name Access Local VME VME Description
[bit] Addr[23..2] Addr[31..0]

0[15..4] XXXXBEE R/O 0x008000 0xYY020000 | VME Chip - Program name

0[3..1] ZERO «“ “ 0x0

o[1] Status-VME Chip Test vs. Operation mode

0[0] TDC_DONE “ “ TDC_DONE bit

1[0] CSR1- CBLTDIS R/W 0x008001 0xYY020004 | When 1[0]=H”0”- CBLT enabled (default)
When 1[0]=H”1”- CBLT disabled

11] CSR1-CBLTLAST R/W «“ “ When 1[4]=H”0”- Not LAST Modulein Chain (default)
When 1[4]=H”1”- LAST Modulein CBLT Chain

A[6..0] Words0[6..0] RO 0x00800A 0xY'Y 020028 Number of Hit Data words from Chip0

A[14..8] Wordsl[6..0] “ “ “ Number of Hit Data wordsfrom Chipl

D[O] (*) ECLpulseorigin R/W 0x00800D 0OxYY020034 | When H”0” - Front Panel ECL pulsesfrom backplane
When H”1” - Front Panel ECL pulsesfrom ChipO

F[O] VME Chip T/M W/0 0x00800F 0xYY02003C | Put VME Chipin T/M by writing H”1”.
Put VME Chip on Operation Mode by writing H”0”.

1] ®) Reconfigure W/0 0x008011 OxY'Y 020044 InT/M, awrite at thisaddresswill reconfigure both
Stratix devices from the EPC16s.

(*) — Not implemented in TDC-I1 Prototype.

6. CBLT Function

The TDC module permits Chained Block Transfer (CBLT) read commands [3]. To
disable CBLT and assign LAST module in the CBLT chain, set CSR1 according to
Table5. The same datais accessible for regular VME read-outs (See Tablel).

There are two possible CBLT commands, as seen by the VME Crate CPU:

e Read block transfer from VME_Addr[31..27] = b”11111”(Slot 31). Hit_data
words are read from every CBLT enabled board in the crate (0 to 192

words/board).

e Read block transfer from VME_Addr[31..27] = b”11110”(Slot 30). Hit_count
words are read from every CBLT enabled board in the crate (14 words/board).
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