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clock_100MHz

s ys clock

FP_NIMIN[15..14]

FP_NIMIN[13..12]

FP_NIMIN[9..8]

FP_NIMIN[1..0]

FP_NIMIN[3..2]

FP_NIMIN[5..4]

FP_NIMIN[7..6]

FP_NIMIN[11..10]

FP_LVDS_RX[15..0]

NIM_IN_LATCH[15..0]

NIM_IN[15..0]
NIM_IN_PULSE[15..0]

NIM_latch_res et[15..0]

LVDS_IN[15..0]

LVDS_IN_LATCH[15..0]

LVDS_IN_PULSE[15..0]

LVDS_latch_res et[15..0]

NIM_IN[15..0]

NIM_IN_SYNC[15..0]

LVDS_IN[15..0]

LVDS_IN_SYNC[15..0]

vm e_res et

cs r_res et

s ys clock

gnd

cs r_nCONFIG

led_clock

s ys clock

vcc

s ys clock

FP_LED_LATCH

FP_LED_SCK

FP_LED_SDO

led_clock

led_clear

led[31..0]

s ys clock

led_clock

led[0..7],led[15..8],led[16..23],led[31..24]

led_update

led_update

s ys clock

t[0]

t[1]

t[2]

t[3]

s ys clock

clear_ts c

t[3..0]

s ys clock

ts c_s el [1..0],ts c_q[29..0]

ts c_q[31..0]

ts c_s el [1..0]

ts c_route[4..0]

ts c_route[9..5]

ts c_route[14..10]

ts c_route[19..15]

ts c_fi fo_q[31..0]

ts c_fi fo_rdack

ts c_fi fo_ful l

clear_ts c ts c_fi fo_us edw[8..0]

s dram -wen

s dram -dq[15..0]

s dram -cke

s dram -ras n

s dram -cas n

s dram -ba[1..0]

s dram -a[11..0]

s dram -dqm h,s dram -dqm l

s dram -clk

res etn

dum m y,s dram -cs n

reg_s dram _out[15..0]

reg_s dram _in[15..0]

gnd

s ys clock

reg_s dram _control [23..0]

reg_s dram _control [28..27]

reg_s dram _control [26..24]

D[31..0]

s ys clock

res etn

D[31..0]

s ys clock

res etn

NIM_IN_LATCH[15..0],NIM_IN[15..0]
D[31..0]

D[31..0]
LVDS_latch_res et[31..0] LVDS_IN_LATCH[15..0],LVDS_IN[15..0]

NIM_latch_res et[31..0]

res etn

s ys clock

D[31..0]

z [15..0]

rd_done[6]

rd_reg[8][15..0]

rd_reg[8][31..16]

flas h_data[31..0] flas h_data[15..0]

wr_s trobe[8]

wr_s trobe[7]

wr_s trobe[2]

wr_s trobe[3]

rd_reg[3][31..0]

rd_reg[4][31..0]

wr_s trobe[4]

rd_reg[7][31..0]

NIM_IN[3..0]

rd_done[9]

rd_reg[9][31..0]

TS[31..0] rd_reg[6][31..0]

wr_s trobe[6]

wr_s trobe[9]

s ys clock

res etn

rd_done[10]

rd_reg[10][31..0]D[31..0]

rd_reg[2][31..16]

rd_reg[2][31..0]

rd_reg[2][15..0] nim out[15..0]

nim out_control [15..0]

D[31..0]

s ys clock

res etn

rd_reg[5][31..0] delay_reg[15..0],s caledown_reg[15..0]

s ys clock

res etn

D[31..0]

rd_done[11]

ts c_route[31..0]

ts c_fi fo_rdack

rd_reg[11][31..0]ts c_fi fo_q[31..0]

wr_s trobe[10]

s caledown_reg[15..0]

wr_s trobe[5]

clear_s caledown

clear_s caledown
clear_s caledown

s ys clock

res etn

D[31..0]

s ys clock

res etn

D[31..0]

reg_s dram _out[15..0],reg_s dram _in[15..0]

reg_s dram _in[31..0]

rd_reg[14][31..0]

rd_reg[15][31..0]

rd_done[14]

rd_done[15]

reg_s dram _control [31..0]

wr_s trobe[14]

wr_s trobe[15]

s ys clock

res etn

D[31..0]

wr_s trobe[13]

rd_done[13]

rd_reg[13][31..0]

SER_TX_LOCKn

SER_RX_LOCKn

s erio_out[4]

s er io_out[5]

SER_RX_CLK s erio_out[6]

s er io_in[6] SER_TX_CLK

SMB_SDA

SMB_SCKs erio_in[0]

s er io_in[1]

SMB_SDA s erio_out[3]

s er io_in[2]

s er io_out[31..0]

s er io_in[31..0]

SER_RX[4..0] s er io_out[20..16]

s er io_in[12..8] SER_TX[4..0]

s er io_in[2..0] s er io_out[2..0]

D[31..0]

s ys clock

res etn

wr_s trobe[48]

rd_reg[48][31..0]

D[31..0]

s ys clock

res etn

puls er_reg[31..0]

puls er_res et

wr_s trobe[49]

rd_reg[49][31..0]

puls er_reg[31..0]

D[31..0]

s ys clock

res etn

t2km 11_res et

t2km 11_reg[31..0]

wr_s trobe[50]

rd_reg[50][31..0]

t2km 11_fgd_delay[31..0]

t2km 11_piano_delay[31..0]

wr_s trobe[52]

rd_reg[54][31..0]

Module_addres s ed
s ys clock

s ys clock

s ys clock

TS[31..0]

rd_reg[53][31..0]

s ys clock

NIM_IN_LATCH[1]

s ys clock

wr_s trobe[53]

s ys clock

gnd

rd_reg[0][31..24]

rd_reg[0][23..0]

D[31..0]

s ys clock

res etn

rd_reg[1][31..0]CMDNO[31..0]

wr_s trobe[1]

s ys clock

cs r_res etCMD[1]

cs r_nCONFIGCMD[2]

CMD[3] CMD_Res etTS

CMD[4]

CMD[5] CMD_LatchScalers
s ys clock

s ys clock

fgd_out

piano_m apm t_out_ena

piano_m apm t_out

bus y_in[3..0]

bus y_in[3..0]

t2km 11_out[3..0]

tof_in

ctm _in

tof_in

ctm _in

tof_in_ena

ctm _in_ena

tr ig

tr ig

bus y_out

int_bus y_dis a

t2km 11_fgd_delay[15..0]

t2km 11_fgd_delay[31..16]

t2km 11_piano_delay[15..0]

t2km 11_piano_delay[31..16]

bus y_out

fgd_out_ena

tr ig

ctm _bypas s _ena
ctm _in

bus y_in[0]

bus y_ena[3..0]

t2km 11_ena,int_bus y_dis a,xxx[29..11],ctm _bypas s _ena,ctm _in_ena,tof_in_ena,bus y_ena[3..0],x3_ena,x2_ena,piano_m apm t_out_ena,fgd_out_ena

bus y_out

puls er_output
gated_puls er_output

D[31..0]

s ys clock

res etn

wr_s trobe[56]

s 1249_res et

s 1249_reg[31..0]rd_reg[56][31..0]

clock_40MHz

vcc clock_20MHz

s 1249_res et

clock_40MHz

clock_40MHz

s 1249_gate_s tart

s 1249_gate_s tart

s 1249_out[3..0]

s 1249_gate_end

s 1249_ena,s 1249_force_accept,s 1249_unus ed[29..16],s 1249_gate_x_width[15..0]

s 1249_force_accept

s 1249_gate_x_end

vcc

s ys clock

VME-ASn

VME-DS1n,VME-DS0n

VME-AM[5..0]
VME-WRn

z[31..24],VME-A[23..1],gnd

reg_out[31..0],reg_out[31..0]

VME-MOD-SELn

vm e_res et

VME-A[23..20],z [19..16]

VME-D[31..0]

VME-DTACK

VME-D[31..0]

Read_done

Wri te_s trobe

D[31..0]

A[31..0]

Module_Addres s ed

VME-245-OEn

FP_VME_LEDn

vm e_data_oe

VME-WRn

regs _enableA[15..8]

rd_done[63..0]

rd_reg[63..0][31..0]

regs _enable

s ys clock

wri te_s trobe

read_done

A[7..2]

reg_out[31..0]

nim out_control [1..0]

nim out[0]

clock_20MHz

VME-ASn

nim out[1]

nim out_control [3..2]

nim out_control [5..4]

s caledown2

puls er_output

nim out_control [7..6]

VME-DTACK

L222_output

clock_40MHz

FP_NIMOUT[3]

FP_NIMOUT[2]

FP_NIMOUT[1]

FP_NIMOUT[0]

pl l1_c0

nim out[2]

nim out[3]

VME-DS0n

NIM_IN_LATCH[1]

nim out[1]

D[31..0]

s ys clock

res etn

rd_reg[57][31..0] alpha_reg[31..0]

alpha_vf48_bus y_ena[7..0]

nim out[15..8] FP_NIMOUT[15..8]

nim out[7..4]

FP_NIMOUT[7..4]

t2km 11_out[3..0]

t2km 11_ena

s 1249_out[3..0]

s 1249_ena

alpha_out[7..4]

alpha_ena

FP_NIMOUT[15..8]

nim out[15..8]

alpha_ena

alpha_out[15..8]

D[31..0]

s ys clock

res etn

wr_s trobe[58]

dragon_out[7..4]

dragon_ena

NIM_IN[1]

NIM_IN[0]

NIM_IN[3]

NIM_IN[2]

dragon_reg[31..0]

dragon_res et

dragon_cfd1

dragon_cfd2

dragon_out[7..4]

alpha_tr igger_out

vcc

alpha_20MHz

xdragon_tr ig

xdragon_s ync

dragon_cfd1

dragon_cfd2 dragon_tr ig

dragon_bus y_ena

dragon_bus y

dragon_bus y

clock_100MHz

dragon_io32_tr igger

D[31..0]

s ys clock

res etn

wr_s trobe[59]

rd_done[61] s caler_fi fo_rd_done

rd_reg[61][31..0]s caler_fi fo_data[31..0]

clock_100MHz

CMD_Res etScalers

CMD_LatchScalers

rd_reg[60][31..0]z [31..16],s caler_fi fo_s tatus [15..0]

D[31..0]

res etn

D[31..0]

s ys clock

res etn

wr_s trobe[62]

rd_reg[62][31..0]

wr_s trobe[63]

rd_reg[63][31..0] s caler_latch_enable[31..0]

s caler_enable[31..0]

s caler_fi fo_data[31..0]

s caler_fi fo_s tatus [15..0]

s caler_fi fo_rd_done

s caler_latch_enable[31..0]

NIM_IN_2_40MHz _s ync

clock_100MHz

dragon_tdc_tr igger

t2km 11_fgd_delay[15..0]

res etn

ext_Res etTS

CMD_Res etTS

s caler_input[31..0]

LVDS_IN[15..0],NIM_IN[15..0]

RevPPG32

z [15..0],clock_20MHz ,z [14..4],NIM_IN[3..0]

Rev1

LVDS_IN[15..0],clock_20MHz ,z [14..4],NIM_IN[3..0]

clock_20MHz ,z [14..0],NIM_IN[15..0]

Rev0

RevPPG32,Rev2,Rev1,Rev0

clock_100MHz

dragon_tdc_tr iggerdragon_xres etdragon_xres et

clock_100MHz

t2km 11_fgd_delay[31..16]

dragon_xres et

clock_100MHz

dragon_adc_gate

CMD_Res etTS

ext_Res etTS

LVDS_IN_PULSE[15..0],NIM_IN_PULSE[15..0]

CMD_Res etScalers

s ys clock

ext_Res etTS

LVDS_IN[15..0],NIM_IN[15..0]

LVDS_IN[7..0] dragon_tai l_tr ig_in[7..0]

dragon_tai l_tr ig_in[7..0]

dragon_tai l_tr ig_ena[7..0]

dragon_ena

dragon_xres et
dragon_res et

dragon_tai l_tr ig_in[7..0]

dragon_tai l_or,dragon_adc_gate,dragon_tdc_tr igger,dragon_io32_tr igger

dragon_tai l_or

dragon_regout[7..0]

dragon_xres et_n

dragon_xres et_n

dragon_reg[31..0]

dragon_res et

rd_reg[58][31..0]dragon_reg[31..8],dragon_regout[7..0]

s caler_enable[31..0]

s ys clock

xdragon_tr ig

alpha_tr ig1
alpha_m ulta

alpha_m ultb

alpha_m ultc

alpha_veto1

alpha_veto1_ena

alpha_veto1_pol

alpha_veto2_pol

alpha_veto2_ena

alpha_veto2

alpha_tr ig2
alpha_m ultaa

alpha_m ultbb

alpha_m ultcc

alpha_tr ig2

alpha_tr ig1

alpha_reg[15..0]

puls er_output

alpha_ext_tr ig_in

NIM_IN[1]

NIM_IN[0]

alpha_res et

NIM_IN[4..2]

NIM_IN[7..5]

alpha_m ultc,alpha_m ultb,alpha_m ulta

alpha_m ultcc,alpha_m ultbb,alpha_m ultaa

NIM_IN[15..8]

clock_20MHz alpha_20MHz

alpha_veto1

alpha_ext_tr ig_in

alpha_veto2

alpha_reg[23..16]

alpha_reg[31..24]

alpha_unus ed[23..16]

alpha_ext_tr ig_ena

alpha_puls er_ena

alpha_vf48_bus y

alpha_tr igger_bus y_N

alpha_tr igger_x

alpha_bus y_out alpha_bus y_out_N

alpha_bus y_out_N

alpha_tr igger_out

alpha_ena,alpha_tr ig_dis a,alpha_puls er_ena,alpha_veto2_pol ,alpha_veto1_pol ,alpha_veto2_ena,alpha_veto1_ena,alpha_ext_tr ig_ena

alpha_tr ig_dis a

alpha_vf48_bus y

alpha_tr igger_bus y

alpha_out[15..0]

alpha_bus y_gate_width[7..0],alpha_vf48_bus y_ena[7..0]

alpha_res et

alpha_bus y_gate_width[7..0],gnd,gnd,gnd

alpha_tr igger_bus y_Nalpha_tr igger_bus y

z [15..12],alpha_vf48_bus y,alpha_tr igger_x,alpha_tr igger_out,alpha_tr igger_out,alpha_20MHz ,alpha_20MHz ,alpha_tr igger_out,alpha_bus y_out,z [3..0]

tr inat_out[7..4]

tr inat_ena

tr inat_res et

t2km 11_fgd_delay[15..0]

t2km 11_fgd_delay[31..16]

clock_100MHz

clock_100MHz

clock_100MHz

clock_100MHz

tr inat_reg[31..0]

tr inat_res et

tr inat_res et

tr inat_ena

xtr inat_tr ig

tr inat_cfd1

tr inat_cfd2

tr inat_tr ig

tr inat_bus y

vcc

tr inat_adc_gate

tr inat_xres et tr inat_xres et

tr inat_xres et

tr inat_ionm cp

clock_100MHz

clock_100MHz

clock_100MHz

gnd

NIM_IN[3]

L222_output

puls er_output

puls er_res et

clock_100MHz

gdg_reg[31..0]

gdg_reg[15..0]

gdg_reg[31..16]

clock_100MHz

tr inat_xres et

t2km 11_piano_delay[31..16]

clock_100MHz

tr inat_xres et

tr inat_xres et

tr inat_cfd2

tr inat_cfd1

tr inat_puls er

tr inat_puls er

tr inat_s low_puls er

tr inat_puls er_ena

tr inat_s low_puls er_ena

puls er_output

LVDS_IN[15..0]
input_invert[31..16]

xNIM_IN[3..2]

xNIM_IN[1..0]

xNIM_IN[7..6]

xNIM_IN[5..4]

xNIM_IN[11..10]

xNIM_IN[9..8]

xNIM_IN[15..14]

xNIM_IN[13..12]

NIM_IN[15..0]
input_invert[15..0]

xNIM_IN[15..0]

D[31..0]

s ys clock

res etn

wr_s trobe[16]

rd_reg[16][31..0] input_invert[31..0]

s ys clock

s ys clock

vcc

ts c_route[24..20]

LVDS_IN[15..0],NIM_IN[15..0]

vcc

ts c_route[31..30]

ts c_clock

ts c_ext_clk

ts c_ext_clk2

ts c_ext_clk2,ts c_ext_clk,clock_20MHz ,clock_20MHz

s ys clock

s ys clock

ts c_clock

TS[39..0]

s caler_input[3..0]

s caler_s el [3..0]

s caler_input[31..0]

z [15..0],FP_NIMOUT[15..0],LVDS_IN[15..0],NIM_IN[15..0]

D[31..0]

s ys clock

res etn

wr_s trobe[17]

rd_reg[17][31..0] s caler_s el [31..0]

s caler_input[7..4]

s caler_input[11..8]

s caler_input[15..12]

s caler_s el [15..12]

s caler_s el [11..8]

s caler_s el [7..4]

pl l1_c0

pl l1_c1

z [30..16] s caler_input[30..16]

ts c_clock s caler_input[31]

io32_bus y

io32_bus y

alpha_res et

wr_s trobe[57]

alpha_20MHz

NIM_IN_2_40MHz _s yncNIM_IN[2]

clock_40MHz

ts c_s tatus [31..0]

rd_done[12]

wr_s trobe[12]

s ys clock

s ys clock

ts c_s tatus [31..0] rd_reg[12][31..0]

Module_addres s ed

t[3..0]

s ys clock

ts c4_TSH[7..0]

z [31..24],ts c4_TSH[7..0],ts c_fi fo_ful l ,z [14..9],ts c_fi fo_us edw[8..0]

s ys clock

wr_s trobe[63..0]

alpha_vf48_bus y_in[7..0]

alpha_vf48_bus y_in[7..0]

dragon_ena,dragon_bus y_ena,dragon_unus ed_a[29..24],dragon_tai l_tr ig_ena[7..0],dragon_unus ed_b[15..0]

res etn

s ys clock

res etn

s ys clock

s ys clock

tr inat_ionm cp_adc_gate

tr inat_tdc_gate

tr inat_tdc_gate

tr inat_ionm cp

tr inat_ionm cp_adc_gate,tr inat_adc_gate,tr inat_tdc_tr igger,tr inat_io32_tr igger

tr inat_tdc_tr igger

tr inat_ionm cp_puls er_ena

tr inat_ionm cp_adc_ena

ts c4_TS[35..28]

ts c4_TS[31..0]

s ys clock

TS[39..0] ts c4_TS[39..0]

tr inat_tr ig

vcc

res etnres et

s ys clock

wr_s trobe[11] clear_ts c

rd_reg[51][31..0]D[31..0]

wr_s trobe[51]

s ys clock

rd_reg[52][31..0]D[31..0]

s ys clock

rd_reg[55][31..0]D[31..0]

wr_s trobe[55]

s ys clock

tr inat_ionm cp_gate_once

vcc

clock_100MHz

tr inat_ionm cp_gate_once

tr inat_ena,tr inat_ionm cp_adc_ena,tr inat_puls er_ena,tr inat_ionm cp_puls er_ena,tr inat_ionm cp_freerun_ena,tr inat_unus ed[26..0]

tr inat_ionm cp_freerun_ena

vcc

dragon_tr ig

s 1249_gate_as ync

s 1249_gate_as ync

s 1249_daq_tr ig_as ync

NIM_IN[0]

NIM_IN[1]

NIM_IN[2]

NIM_IN[3]

s 1249_accept_as ync

s 1249_accept_as ync

s 1249_pi leup_as ync

s 1249_pi leup_as ync

s 1249_reg[31..0]

clock_40MHz

vcc

vcc

t2km 11_fgd_delay[15..0]

s 1249_tdc_s tops 1249_xres et s 1249_xres et

clock_40MHzclock_40MHz

s 1249_xres et s 1249_xres et

clock_40MHzclock_40MHz

s 1249_fclear

t2km 11_piano_delay[15..0]

s 1249_xres et_ns 1249_xres et
s 1249_res et

s 1249_ena

s 1249_gate_x_width[15..0]

s 1249_gate_end

clock_40MHz

s 1249_xres et

s 1249_gate_x_as ync

s 1249_gate_x_as ync

t2km 11_piano_delay[31..16]

s 1249_gate_x_as ync

s 1249_gate_as ync

vcc

s 1249_gate_x_end

s 1249_gate_s ync_z z z

s 1249_gate_x_as ync,s 1249_gate_s tart,s 1249_fclear,s 1249_tdc_s top

led_bus [31..0]

s ys clock

NIM_IN_SYNC[15..0],FP_NIMOUT[15..0]

led_s el [1..0]

led_d[31..0],led_c[31..0],led_b[31..0],led_a[31..0]

led_a[31..0]

led_b[31..0]

led_c[31..0]

led_d[31..0]z [31..0]

z [31..0]

LVDS_IN_SYNC[7..0],NIM_IN_SYNC[7..0],LVDS_IN_SYNC[15..8],FP_NIMOUT[7..0]

led_bus [31..0]

led_clear

CMDNO[3..0]

s ys clock

s ys clock

CMD[15..0]

CMD[6] CMD_LatchLedMode

led_s el [1..0]

t2km 11_res et

t2km 11_reg[31..0]

NIM_IN[3]

NIM_IN[1]

gated_puls er_output,piano_m apm t_out,fgd_out,bus y_out

io32_bus y,NIM_IN[6..4]

z [31..0]

z [0]

z [3..0]

CMDNO[31..30]

CMD_LatchLedMode

s caledown2
NIM_IN[2] gnd

NIM_IN[1]

NIM_IN[0]

NIM_IN[3]

NIM_IN[2]

t2km 11_fgd_delay[15..0]

clock_100MHz

clock_100MHz

clock_100MHz

tr inat_reg[31..0]

tr inat_res et

tr inat_res et

tr inat_ena

tr inat_xres et tr inat_xres et_n

xtr inat_tr ig

tr inat_xres et tr inat_xres et

tr inat_xres et

clock_100MHz

tr inat_xres et

vcc

tr inat_ena,tr inat_ionm cp_adc_ena,tr inat_puls er_ena,tr inat_ionm cp_puls er_ena,tr inat_ionm cp_freerun_ena,tr inat_unus ed[26..0]

tr inat_out[7..4]

NIM_IN[1]

NIM_IN[0]

NIM_IN[3]

NIM_IN[2]

io32_bus y

NIM_IN[5]

gnd

NIM_IN[4] tr inat_em cp

tr inat_em cp_adc_gate

tr inat1_xres et tr inat1_xres et_n

tr inat1_io32_tr igger

tr inat1_tdc_tr igger

tr inat1_bus y

NIM_IN[5]

NIM_IN[6]

NIM_IN[7]

tr inat_rm cp

tr inat_uv

clock_100MHz

vcc

vcc

clock_100MHz

tr inat_xres et_n

tr inat_xres et_n

clock_100MHz

tr inat_xres et

clock_100MHz

tr inat_xres et

vcc

tr inat_xres et_n

clock_100MHz

clock_100MHz

clock_100MHz

tr inat_xres et

tr inat_xres et

vcc
tr inat_rm cp_adc_gate

clock_100MHz

tr inat_xres et

clock_100MHz

tr inat_xres et

vcc

tr inat_xres et_n

clock_100MHz

tr inat_s c_adc_gate

tr inat_s c_long_adc_gate

tr inat_s c_xadc_gate

tr inat_s c12
tr inat_s c1

tr inat_s c2

tr inat_tr igA

tr inat_tr igB

tr inat_tr igC

tr inat_tr igD

tr inat_tr igC

tr inat_tr igB

tr inat_tr igD

tr inat_tr igA

tr inat_tr igC

tr inat_led
tr inat_tr igD

tr inat_em cp

tr inat_uv

tr inat_tr igA

tr inat_tr igB

tr inat_tr igC

vcc

tr inat_led

tr inat_s c12

tr inat_em cp

tr inat_tr igE

tr inat_tr igF

tr inat_rm cp

tr inat_rm cp

tr inat_tr igD

tr inat_tr igE

tr inat_tr igF

tr inat_xres et_n

tr inat_reg[31..0]

rd_reg[59][31..0]tr inat_reg_read[31..0]

tr inat_res et

tr inat_ena

tr inat_yres et tr inat_yres et_ntr inat_bus y

vcc

tr inat_xres et_n

clock_100MHz

gdg_reg[7..0] tr inat_reg_s c_adc[7..0]

tr inat_reg_s c_long_adc[7..0]

tr inat_reg_em cp_adc[7..0]

tr inat_reg_rm cp_adc[7..0]

gdg_reg[15..8]

gdg_reg[23..16]

gdg_reg[31..24]

tr inat_reg_em cp_adc[7..0]

tr inat_reg_s c_adc[7..0]

tr inat_reg_s c_long_adc[7..0]

tr inat_reg_rm cp_adc[7..0]

tr inat_out[7..4]tr inat_rm cp_adc_gate,tr inat_em cp_adc_gate,tr inat_s c_xadc_gate,tr inat_tdc_tr igger

tr inat_bus yio32_bus y

NIM_IN[8]

NIM_IN[9] tr inat_uv_delayed tr inat_uv_delayed

tr inat_out[15..8]

tr inat_xres et_n

tr inat_tr igA

clock_100MHz

vcc

tr inat_vf48

tr inat_tr igC

tr inat_ena

tr inat_out[15..8]

tr inat_reg_read[31..0] clear_s caledown

tr inat_s c12_s caledown

gnd,tr inat_rm cp_coinc,tr inat_s c12_s caledown,tr inat_s c12,gnd,gnd,tr inat_vf48,tr inat_tr igger

tr inat_rm cp_coinc

tr inat_tr igger

tr inat_tdc_tr igger

tr inat_rm cp_gate

tr inat_tr igRR

tr inat_reg[31..7],tr inat_tr ig[6..0]

tr inat_tr ig[6..0]vcc,vcc,vcc,vcc,vcc,vcc,vcc

tr inat_tr igRR,tr inat_tr igF,tr inat_tr igE,tr inat_tr igD,tr inat_tr igC,tr inat_tr igB,tr inat_tr igA

tr inat_tr igE

tr inat_tr igF

tr inat_rm cp

tr inat_xres et_n

tr inat_rm cp_gate

t2km 11_fgd_delay[15..0]

clock_100MHz

tr inat_xres et

vcc

clock_100MHz

tr inat_rm cp_coinc

tr inat_yres et_n

tr inat_reg[8]

tr inat_reg[9]

tr inat_reg[10]

tr inat_reg[11]

tr inat_reg[12]

tr inat_reg[13]

tr inat_s c12

clear_s caledown

tr inat_s c12_s caledown

t2km 11_fgd_delay[31..16]

t2km 11_fgd_delay[23..16]tr inat_s c12_s caledown2

tr inat_s c12

tr inat_s c12_s caledown2

t2km 11_fgd_delay[31..24]

clear_s caledown

clear_s caledown tr inat_em cp_s caledown

tr inat_em cp

tr inat_em cp_s caledown

t2km 11_piano_delay[31..24]

VME I/O

SDRAM I/O

CLOCKS

High Speed Serial Interface

LED DISPLAY

VME Interface

Mult iplexers and decoders for VME registers

NIM inputs have strange numbering on the VME-NIMIO32 schematics
Here we remap the NIM inputs in a logical order

NIM inputs synchronizat ion with system clock and

NIM input latch register

LVDS inputs synchronizat ion with system clock and

LVDS input latch register

Here we remap the LVDS inputs in a logical order

Matching the LEDs and the NIM outputs

FP LEDs

FP I/O

VME Register 8 - 0x20 - 32 bit  R/W - ASMI flash memory interface

VME Register 9 - 0x24  - 4 -channel TDC

VME Register 0 - 0x00 - top 8 bits is the module firmware flavour, bottom 24  bits is revision date code

VME Register 3 - 0x0C - 32 bit  R - NIM inputs, W - NIM input latch reset

VME Register 4  - 0x10 - 32 bit  R/W - reserved for use by end users

VME Register 7 - 0x1C - 32 bit  R - LVDS inputs, W - LVDS input latch reset

VME Register 6 - 0x18 - 32 bit  R - 20 MHz t imestamp clock

VME Registers 12..15 - t ime stamp counters

VME Register 2 - 0x08 - 32 bit  R/W - FP NIM output and FP NIM output control

VME Register 5 - 32 bit  R/W - scale down and delay units

VME Register 14  - 32 bit  R/W SDRAM control

VME Register 15 - 32 bit  R/W SDRAM data

Example scale down

Reset logic

FPGA Reconfigure logic - VME-RESETn pin is connected to FPGA nCONFIG

VME Register 13 - 32 bit  R/W serio control

VME Register 49 - 32 bit  R/W - example  pulse generator

Example pulse generator

VME Register 50 - 32 bit  R/W - T2KM11 trigger control

SerIO test signals

VME Register 51 - 32 bit  R/W - T2KM11 FGD trigger delay

VME Register 52 - 32 bit  R/W - T2KM11 PIANO trigger delay

VME Register 53 - 32 bit  R - t rigger counter

VME Register 54  - 32 bit  R - t rigger t imestamp

T2K M11 Trigger

VME Register 1 - command register

SDR SDRAM controller

S1249 Trigger

VME Register 56 - 32 bit  R/W - S1249 trigger control

NIM output functions

ALPHA

VME Register 57 - 32 bit  R/W - ALPHA trigger control

VME Registers 60, 61 - scalers for NIM and LVDS signals

VME Register 60 - 32 bit  R - scaler fifo status

VME Register 61 - 32 bit  R - scaler fifo data

VME Register 62 - 32 bit  R/W - scaler disable bitmap

VME Register 63 - 32 bit  R/W - scaler latch enable bitmap

VME Register 55 - 32 bit  R/W - control external t imestamp reset  funct ion

Parametrizat ion of Board revision number: set  Quartus Project  "IO32_Revision" parameter

in Assignments->Sett ings->Analysis Sett ings->Default  Parameters to:

0 = IO32 Rev0 (wrong layout of ECL connector), 1 = Rev1 and Rev2 boards, 3 = PPG32 Rev1 boards

VME Register 58 - 32 bit  R/W - DRAGON trigger control

DRAGON Head and Tail

VME Register 59 - 32 bit  R/W - TRINAT trigger control

TRINAT trigger

Example delay and gate generator

VME Register 48 - 32 bit  R/W - example gate and delay generatorVME Register 16 - 32 bit  R/W - invert  input signals

VME Register 17 - 32 bit  R/W - scaler input rout ing

V1190 40MHz clock synchronizer

VME Register 10 - 32 bit  R/W - TSC4  input rout ing

VME Register 11 - 32 bit  R/W - TSC4  data fifo

VME Register 12 - 32 bit  R/W - TSC4  data fifo status

TRINAT trigger 2014

PARAM DEFAULT VALUE NAME

IO32_Revision 0

Type

Unsigned Integer

VCC
VME-A[23..1] IN PUT

VCC
VME-DS1n IN PUT

VCC
VME-DS0n IN PUT

VCC
VME-LWORDn IN PUT

VCC
VME-WRn IN PUT

VCC
VME-AM[5..0] IN PUT

VCC
VME-IACKn IN PUT

VCC
VME-IACKINn IN PUT

VCC
50MHz _Os c IN PUT

VCC
VME-MOD-SELn IN PUT

VCC
FP_LVDS_RX[15..0] IN PUT

VCC
FP_NIMIN[15..0] IN PUT

VCC
SER_RX[4..0] IN PUT

VCC
SER_RX_CLK IN PUT

VCC
VME-ASn IN PUT

VCC
50MHz _Os c1 IN PUT

VCC
SER_TX_LOCKn IN PUT

VCC
SER_RX_LOCKn IN PUT

VME-245-OEnOUTPUT

VME-IACKOUTnOUTPUT

VME-IREQUOUTPUT

VME-DTACKOUTPUT

SDRAM-A[12..0]OUTPUT

SDRAM-BA[1..0]OUTPUT

SDRAM-CSnOUTPUT

SDRAM-RASnOUTPUT

SDRAM-CASnOUTPUT

SDRAM-WEnOUTPUT

SDRAM-CLKOUTPUT

SDRAM-DQMLOUTPUT

SDRAM-CKEOUTPUT

SDRAM-DQMHOUTPUT

FP_NIMOUT[15..0]OUTPUT

FP_LED_SCKOUTPUT

FP_LED_SDOOUTPUT

SER_TX_CLKOUTPUT

SER_TX[4..0]OUTPUT

FP_LED_LATCHOUTPUT

SMB_SCKOUTPUT

FP_VME_LEDnOUTPUT

VCC
SDRAM-DQ[15..0]BIDIR

VCC
SMB_SDABIDIR

VCC
FPGA_nCONFIGBIDIR

VCC
VME-D[31..0]BIDIR

V
C

C

VCC

GN D

WIRE

ins t14

WIRE

ins t47

WIRE

ins t48

N OT

ins t8

CLRN

D
PRN

Q

DFF

ins t6
CLRN

D
PRN

Q

DFF

ins t12

CLRN

D

ENA

PRN

Q

DLATCH

inst23

N OT

ins t27

AN D2

ins t31

N OT

ins t25

N OT

ins t26

N OT

ins t28

N OT

ins t29

N OT

ins t30

N OT

ins t37

N OT

ins t38

N OT

ins t39

WIRE

ins t35

AN D2

ins t44

N OT

ins t63

CLRN

D
PRN

Q

DFF

ins t64

WIRE

ins t66

CLRN

D
PRN

Q

DFF

ins t68
CLRN

D
PRN

Q

DFF

ins t69

OR3

inst72

WIRE

ins t76

CLRN

D
PRN

Q

DFF

ins t71
CLRN

D
PRN

Q

DFF

ins t73

CLRN

D

ENA

PRN

Q

DLATCH

inst96

N OT

ins t99

AN D2

ins t100

N OT

ins t101

CLRN

D
PRN

Q

DFF

ins t102

WIRE

ins t103

AN D2

ins t104

N OT

ins t105

WIRE

ins t18

in [15..0] out[15..0]

FlashProgrammer

ins t21

WIRE

ins t106

GN D

sysclock
tdc_clock
input[3..0]
read_done
reset

data_out[31..0]
empty

TDC4

ins t

WIRE

ins t78

data[]

sel[]

result

MUX

ins t42

WIRE

ins t80

WIRE

ins t81

WIRE

ins t82

data[]

sel[]

result

MUX

ins t83

data[]

sel[]

result

MUX

ins t84

data[]

sel[]

result

MUX

ins t85

WIRE

ins t86

WIRE

ins t110

CLRN

D
PRN

Q

DFF

ins t116

AN D2

ins t118N OT

ins t119

TRI

ins t131

N OT

ins t132

N OT

ins t133

WIRE

ins t137

CLK

RESET_N

ADDR[as iz e-1..0]

CMD[2..0]

DATAIN[ds iz e-1..0]

DM[ds iz e8-1..0]

CMDACK

DATAOUT[ds iz e-1..0]

SA[11..0]

BA[1..0]

CS_N[1..0]

CKE

RAS_N

CAS_N

WE_N

DQM[ds iz e8-1..0]

probe[7..0]

DQ[ds iz e-1..0]

s dr_s dram

ins t135
WIRE

ins t139

WIRE

ins t140

WIRE

ins t141

WIRE

ins t143

WIRE

ins t144

WIRE

ins t145

WIRE

ins t146

N OT

ins t147

AN D2

ins t148

(ack)

32 bi ts  x 512 words

data[31..0]

wrreq
rdreq

clock

aclr

q[31..0]

fu ll
empty

usedw[8..0]

scfifo3

ts c4_fi fo

TS[31..0]
sysclock
clear
t[3..0]
fu ll

wrreq
q[31..0]
sel[1..0]

TSC4

ts c4

WIRE

ins t95

WIRE

ins t108

WIRE

ins t109
CLRN

D

ENA

PRN

Q

DLATCH

ins t55N OT

ins t149

WIRE

ins t98

N OT

ins t130

up counter
sclr

clock

ac
lr

q[15..0]
cout

lpm_counter4

ins t88

AN D2

ins t120

CLRN

D
PRN

Q

DFF

ins t3

N OT

ins t5

uns igned com pare

dataa[15..0]
datab[15..0]

aeb
ageb

lpm_compare6

ins t89

WIRE

ins t121

N OT

ins t16

WIRE

ins t134

WIRE

ins t136

WIRE

ins t150

WIRE

ins t17
WIRE

ins t20
WIRE

ins t32

WIRE

ins t33

TRI

ins t41
WIRE

ins t45

WIRE

ins t49

WIRE

ins t54
WIRE

ins t151

WIRE

ins t152

WIRE

ins t165

WIRE

ins t167

WIRE

ins t168

WIRE

ins t175

WIRE

ins t176

WIRE

ins t178

WIRE

ins t179

clock
input
delay[15..0]
width[15..0]

output

L222

ins t177

clock
input
delay[15..0]
width[15..0]

output

L222

ins t180

WIRE

ins t181

AN D2

ins t182

AN D2

ins t183

WIRE

ins t185

WIRE

ins t186

WIRE

ins t184

AN D2

ins t187

AN D2

ins t189

AN D2

ins t192

N OT

ins t159

WIRE

ins t196

WIRE

ins t197

WIRE

ins t199

WIRE

ins t200

AN D3

ins t202
N OT

ins t160

data[][] result[]
LPM_OR

ins t203

AN D2

ins t188

OR2

ins t67

OR2

ins t127

OR2

ins t15

OR2

ins t191

OR2

ins t194

OR2

ins t201

PRN

CLRN

D

ENA

Q

DFFE

ins t208

CLRN

D
PRN

Q

DFF

ins t209

AN D2

ins t210
N OT

ins t211

ac
lrcn t_en

cout
q[]

LPM_COUNTER

ins t92

CLRN

D
PRN

Q

DFF

ins t162

AN D2

ins t164
N OT

ins t204

CLRN

D
PRN

Q

DFF

ins t190

AN D2

ins t205N OT

ins t161

WIRE

ins t219
WIRE

ins t220
WIRE

ins t221

WIRE

ins t223

WIRE

ins t224

WIRE

ins t225

WIRE

ins t227

WIRE

ins t228

WIRE

ins t238

WIRE

ins t239

Cyclone

inclk0 frequency: 50.000 MHz
Operation Mode: Norm al

Clk Ratio Ph (dg) DC (%)
c0 2/1 0.00 50.00
c1 2/5 0.00 50.00
e0 1/1 0.00 50.00

inclk0 c0
c1
e0

locked

altpll0

pl l0

WIRE

ins t229

WIRE

ins t231

CLRN

D
PRN

Q

DFF

ins t240

AN D2

ins t244

CLRN

D
PRN

Q

DFF

ins t241

N OT

ins t245

N OT

ins t246

AN D2

ins t248

AN D2

ins t249

AN D2

ins t250N OT

ins t251

AN D2

ins t252

N OT

ins t253

AN D2

ins t255N OT

ins t256

N OT

ins t257

N OT

ins t262

Cyclone

inclk0 frequency: 50.000 MHz
Operation Mode: Norm al

Clk Ratio Ph (dg) DC (%)
c0 1/1 0.00 50.00
c1 4/1 0.00 50.00
e0 3/1 0.00 50.00

inclk0 c0
c1
e0

locked

altpll1

pl l1

N OT

ins t270

sysclock
write_strobe
read_done
enable
addr[ASIZE-1..0]
reg[RSIZE-1..0][WSIZE-1..0]

enabled
reg_out[WSIZE-1..0]

write_strobe_out[RSIZE-1..0]
read_done_out[RSIZE-1..0]

RegsMux

regs m ux

data[][] result[]
LPM_OR

ins t269

N OT

ins t113

N OT

ins t114

N OT

ins t40

(cvalue)
result[]

LPM_CONSTANT

ins t51

TRI

ins t4

CLK
RSTn
VME-SYSRESETn
VME-ASn
VME-DSn[1..0]
VME-AM[5..0]
VME-WRITEn
VME-A[31..0]
VME-D[31..0]
EXT-MOD-SEL
A24-MOD-SEL[7..0]
D_in[63..0]

reset
LED

addressed
data_oe
addr_oe

VME-A-out[31..0]
VME-D-out[31..0]

VME-DTACK
VME-BERR

VME-RETRY
access

A[31..0]
D[31..0]
D_ready

D_in_rdack

NVME

nvm e

OR2

ins t11

AN D2

ins t24

N OT

ins t52

data3
data2
data1
data0

sel[1..0]

result

lpm_mux2

ins t56

WIRE

ins t60

data3
data2
data1
data0

sel[1..0]

result

lpm_mux2

ins t57

data3
data2
data1
data0

sel[1..0]

result

lpm_mux2

ins t62

data3
data2
data1
data0

sel[1..0]

result

lpm_mux2

ins t87

N OT

ins t153

N OT

ins t154

OR2

ins t91

OR8

ins t7

AN D2

ins t13

AN D2

ins t53

OR8

ins t70

AN D2

ins t111

AN D2

ins t112

WIRE

ins t266

WIRE

ins t267

WIRE

ins t268

WIRE

ins t271

WIRE

ins t273

WIRE

ins t276

WIRE

ins t278

AN D2

ins t93

data[][] result[]
LPM_OR

vf48_bus y_or

AN D2

ins t226

WIRE

ins t233

WIRE

ins t282

AN D2

ins t115

WIRE

ins t283

WIRE

ins t284

WIRE

ins t285

WIRE

ins t286

WIRE

ins t287

WIRE

ins t288

WIRE

ins t289

OR2

ins t156

WIRE

ins t157

WIRE

ins t158

AN D2

ins t236

CLRN

D
PRN

Q

DFF

alpha_bus y_extend_DFF
CLRN

D
PRN

Q

DFF

ins t247

N OT

ins t294

AN D2

ins t242

AN D2

ins t297

N OT

ins t298

AN D2

ins t299

WIRE

ins t300

CLRN

D
PRN

Q

DFF

ins t302

WIRE

ins t313

WIRE

ins t317

WIRE

ins t320

WIRE

ins t322

WIRE

ins t325

PRN

CLRN

D

ENA

Q

DFFE

reg62

N OT

ins t34

PRN

CLRN

D

ENA

Q

DFFE

reg63

WIRE

ins t74

PRN

CLRN

D

ENA

Q

DFFE

reg2

PRN

CLRN

D

ENA

Q

DFFE

reg1

PRN

CLRN

D

ENA

Q

DFFE

reg4

PRN

CLRN

D

ENA

Q

DFFE

reg5

PRN

CLRN

D

ENA

Q

DFFE

reg8

PRN

CLRN

D

ENA

Q

DFFE

reg6

PRN

CLRN

D

ENA

Q

DFFE

reg10

PRN

CLRN

D

ENA

Q

DFFE

reg11

PRN

CLRN

D

ENA

Q

DFFE

reg13

PRN

CLRN

D

ENA

Q

DFFE

reg14

PRN

CLRN

D

ENA

Q

DFFE

reg15

PRN

CLRN

D

ENA

Q

DFFE

reg48

PRN

CLRN

D

ENA

Q

DFFE

reg49

PRN

CLRN

D

ENA

Q

DFFE

reg50

PRN

CLRN

D

ENA

Q

DFFE

reg56

PRN

CLRN

D

ENA

Q

DFFE

reg57

PRN

CLRN

D

ENA

Q

DFFE

reg58

PRN

CLRN

D

ENA

Q

DFFE

reg59

CLRN

D
PRN

Q

DFF

ins t10

OR2

ins t75

AN D2

ins t77

N OT

ins t142

AN D2

ins t155

CLRN

D
PRN

Q

DFF

DFF_ext_Res etTS

(cvalue)
result[]

LPM_CONSTANT

ins t61
data[]

eq[]

LPM_DECODE

ins t94

AN D2

ins t107

AN D2

ins t129
OR4

ins t163

clock
reset
enable[NUM-1..0]
latch
input[NUM-1..0]
latch_enable[NUM-1..0]
fifo_rd_done

fifo_data[WIDTHA+WIDTHB-1..0]
fifo_status[15..0]

ScalerABF

Scalers

AN D2

ins t138

clock
reset
input
delay[WIDTH-1..0]

out_pulse
out_gate

GDG

DragonHead_AdcGate

clock
reset
input
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