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mode_bits_in(11:0) 5= rode_bits_in(11:0) token_out = node_bits_inC11:0) 5= node bits_in(11:0) token_out mode_bitsZFiFo_Ff mode_
mode_bits_fifo_we_n(@) 36 nodebits_f ifo_wen_n_in 20 mode_bits_Fifo_we_n(2) S5 nodebits_f ifo_wen_n_in 20 ; o )
mode_bts_fiFo_rst_n modebits_fifo_rst_n_in nodebits_F ifo_ef _n_out EH mode_bits_fifo_ef mode_bits_fifo_rst_n nodebits_fifo_rst_n_in modebits_f ifo_ef _n_out EH mode_bits_fiFo_ef header_trailer_linit _out O———">header_trailer_limit _out
s nodebits_F ifo_fF_n_out mode_bits_F Fo_FF s nodebit s_f ifo_fF_n_out mode_bits_F Fo_FF
show_trailer_flags(@) [} show_trailer_flags_in show_trailer_flags(2) [ show_trailer_flags_in
farnatter writes_trailer_out (11:0) g formatter_urites_trailer(11:0) formatter_writes_trailer_out (11:0) uwz formatter_wurites_trailer(11:0) e
Fmt _type(1:0) [} Pt _tupe_in(1:0) link_data_nux_out Link_data_mux0 Fmt _type(1:0) [ nt_tupe_in(1:0) link_data_mux_out Link_data_mux2
o rod_tupe_out rod_type o rod_tupe_out rod_type 33
; Forn_pbits(d) Form_pbits(0) o form_pbits(0)
orm_pbits(4:1) = forn_pbits(4:1) Form_pbits_dout Form_pbits(4:1) [—gm= forn_pbits(4:1) Form_pbits_dout .
| M0 lsxl,uutﬂ‘ﬂ):ﬁ FO_test _out (7:0) om0 test out (M>:E‘ F2_test_out (7:0) R219
Slave Serial Mode m‘ Tm; spare_pin(7:0) FO_SPARE(T:0) Slave Serial Mode ool T ez m; spare_pin(7:0) F2_SPARE(T:0) 750
No Pullugs s 11 |19 No Pullups ER o1 s N
A13 A21 A13 AZ1
rst rst_n_in 700 (= rst rst_n_in 00 . rod_type rod_t ype
form_etkanl85 I io0; e [ Form_ctkaol3s A G e £ oF e
nunber_of _channels 12 7oK [E5 rurber_of _charnals 12 TeK |8
PN-XC25600EFGA56_Forn_sct = PN-XC2SB00EFGA56_Fforn_sct o O — D0
u11oe XC2S600E-6FG456¢Form_sct) Utz XC2SBOOE-6FG456¢Form_sct)
FORMATTER FPGA 182563 FORMATTER FPGA 182678
Fornatter_bus_data(15:@) fornet ter_bus_data_inout (15:0) format ter_bus_ack_n_out F=——] Format t er_bus_ack Fornatter_bus_data(15:@) format ter_bus_data_inout (15:0) Fornat ter_bus_ack_n_out -=——{] Formatter_bus_ack
Formatter_bus_addr(7:0) Formot ter_bus_adr_in(7:0) Fornat ter_bus_addr(7:8) format ter_bus_adr_in(7:0)
Formatter_bus_rnu Farmat ter_bus_raw_in Fifo_dsta_out (31'0) Formatter_data_out (31:0) Formatter_bus_rnu farmat ter_bus_raw_ in Fifo_data_out (31'0) Formatter_data_out (31:0)
For‘mattgg Duﬁ hué £ format ter_bus_husb_in  link-nunber_has_token_out (3'0) s Fornatter_data_out(35:32) Formattﬁ bué huéb g1 ] fornet ter_bus_husb_in  Link_nunber has_token_out (3-0) ey Fornatter_data_out(35:32) FO_SPARE(T:0) F1_SPARECT:0)
Formatter_bus S S fornot ter_bus_ds_in tine_out _error_out [yg Formatter_data_out (36) Formatter_bus_ds S fornot ter_bus_ds_in tine_out _error_out (g Format ter_data_out (36)
Formatter_bus_strb(1) formatter_bus_strb_n_in date_overflow_error_out e ——>TP 102 Formatter_bus_strb(3) formatter_bus_strb_n_in date_overflow_error_out e T——>TP105
‘ ! rodbusy-Linit _t_out e rod_ bug? ‘ ! rodbusy-Linit -t _out e rod_ bug?
Link_data(12:23) T Link_data_in(@'11) header_trailer_limit_t_out 7 header_trail er Limit_out Link_data(36:47) B T link_data_in(@11) header_trailer_Limit_t_out 57y header_trail er Limit _out
L1-trigger_pulse Sie— U-trigger_pulse_in data_val id_out [ g data_val.d L1-trigger_pul se Sig UI-trigger_pulse_in data_val id_out {7 data_val.d F1_SPARECT:0) F2_SPARE(T:0)
W master_not _slave_in condensed_node_out [y formatter_data_out (37) W master_not _slave_in condensed_mode-out [~y formatter_data_out (37)
hol d_out put [} Fr3 | hold-output_in spare_dout (8) a7 formatter_data_out (38) hol d_out put [} Fr3 | hold-output_in spere-dout (8) [y formatter_data_out (38)
token_in spare_dout (1) a7 formatter_data_out (33) token_in spare_dout (1) —arg formatter_data_out (33)
this_chip_has_token_out 7> this_chip_has_token(1) tl_ e this_chip_has_token_out 7 this_chip_has_token(3) | 5,
mode_bits_in(11:0) g node _bits_in(11:0) token_out = mode_bits_in(11:@) = rode _bits_in(11:0) token_out. = F2_SPARE(T:0) F3_SPARE(T:0)
mode_bits_f ifo_we_nc1) S35 nodebits _fifo_wen_n_in o mode_bits_f ifo_we_n(3) S35 nodebits_fifo_ven_n_in 20
mode_bits_f fo_rst_n ———— madebits_f ifa_rst_n_in mndEbe,FiFn,EF,n,DutEH mode_ b\t _fifo_ef mode_bits_f Fo_rst_n ——— madebits_f ifa_rst_n_in mndgbitx,FiFn,gF,n,nutEE mode_bits_f ifo_ef
- nodebits_F ifo_FF_n_out mode_bitsZF iFo fF - modebit s_f ifo_fF _n_out mode_bitsZF o fF
show_trailer_Flags() [} shou_trailer_flags.in show_trailer_flags(3) [} Shou_trailer_flags_ in
Formetter writes_trailer out (11:0) pms Formatter writes_trailer(11:0) Fornat ter_wr ites_trailer_out (11:0) M Formatter writes_trailer(11:0) F3_SPARE(T:0) FO_SPARE(T:0)
fmt _type1:0) [} Fmt_type_in(1'0) Link_data_mux_cut 3 ink_data_mux1 fmt _type1:0) [ Fmt_type_in(1'0) Uink_data_mux_out 3 nk_data_mux3
oz |, oiteco rod_type_out rad type oz |, bite@ rod_type_out rod type
orn_pbits(@) orm_pbits(@)
Form_pbits(4:1) [ T Form_pbits(4:1) Porm_pbits_dout 22! Form_pbits(4:1) [} o Form_pbits(411) Porm_pbits_dout -2l ———>Tp10g
5110 Lm,mmm:H Fl_test _out (7:0) =0 test out (7:0) F3_test _out(7:0)
Slave Sorial Node | = spare_pin(1:0) FIZSPARECT ) Slave Serial Mode | e spare_pin(1:0) F3TSPARECT )
Ups Ve g Me cis No Pullups "l ve c19
a13 0l a13 i per
ret B A rston_in 700 5 rst A rston_in 700 (54
form_clk40(1) clk_in ™S gg Form_clk48(3) clk_in S ¢
nunbor_of _channls 12 TeK EE nurbor_of _chamnsls 12 10K £
= PN-XC2S680EFGA56_F orm_sct = PN-XC2S600EFG456_F orm_sct
TDIC>—-~3 101
TMS>——-_ TMS
TCK>——-1J TCK
Reee F2_test_out(7:0) (— F3_test_out (7:0) [—
FO_test _out (7:®) P15 Fl_test_out (7:0) P16 P17 P18
2 2 Ne ! 2 Re | 2
Form_pbits(4:0)[> {1 form_pbits(4:0) 4 4 N, 3 4 A, 3 4 FO_SPARE(T:0)
: ' F1_SPARE(7:0) —— > form_spares(15:0)
- - 3 5 5 3 5 3 - :
Form_pbits(@) : config data N> N>
Form_pbits(]) celk 8 8 N, 7 8 A, 7T 8 F2_SPARE(T7:0) O—
Form_pbits(2) @ prgm_n F3 SPARE(T:0)
Form_pbits(3) : done (requires a pullu F 10 10 NN 10 Sl 10 - 10 .
Form_pbits(4) init_n (requires a pullup) 1?2 2 N 11 1?2 R 1 12 5
14 14 he 13 14 he 13 14 &
Link_data(47:00>—1 link_data(47:0) 16 18 \, 15 16 \, 15 18 -
hold_out put C>——-1 hold_out put pr—
L1_trigger_pulse>——-11 l1_trigger_pulse 8x2 Header —— 8x2 Header —— 8x2 Header —— 8x2 Header —— Lt
node_bits_in(11:8)>—— node_bits_in(11:0) e
mode_bits_fifo_we n(3:0)<>——1 node_bits_fifo_we_n(3:0) \PE—
node_bits_fifo_rst _n[>——-1] mode_bits_fifo_rst_n " A
I
Formatter_bus_data(15:00(>—1 formatter_bus_data(15:0) 5 0/

Formatter_bus_addr(7:0)<>—1 formatter_bus_addr(7:0)
Formatter_bus_rnw>——-1 formatter_bus_rnu

Formatter_bus_hwsb[>——-_] formatter_bus_husb -

Formatter_bus_ds >——-7 formatter_bus_ds

Formatter_bus_strb(3:05>——-_J formatter_bus_strb(3:0) fﬁ t L i L L L L L L
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33
U8 XC2SE00E-6FG456¢Form_sct) uso XC2SE00E-6FG456¢Form_sct)
FORMATTER FPGA 182720 FORMATTER FPGA 152613 R201
Format ter_bus_data(15'0) format ter_bus_dato_ inout (15:0 Format ter_bus_ock_n_out [ 2——{] Formatter_bus_ack Format ter_bus_data(]15'0) formot ter_bus_dato_ inout (150 Format ter_bus_ock_n_out | -——{ Fornmatter_bus_ack 50
Formatter_bus_addr(7:0) 5= Fornat ter_bus_adr_in(7: Formatter_bus_addr(7:0) 5= fornat ter_bus_edr_in( o
Formatter_bus_rnu 5| fornat ter _bus_rnw_in Fifo_data_out (31:0) Fornatter_data_out(31:0) Formatter_bus_rnu 55— format ter_bus_rnw_in Fifo_data_out (31:0) formatter_data_out(31:0) Formatter_bus_ack Formatter_bus_ack
Formatter_bus_husb 7| fornat ter _bus_hwsb_in  link_nunber _has_token_out (3:0) e Fornatter_data_out(35:32) Formatter_bus_husb #—1 fornat ter_bus_hwsb_in  Link_nunber_has_token_out (3:0) e Formatter_data_out(35:32)
formatter_bus_ds 57— Fornet ter_bus_ds_in time_oul _error_out 7z Formatter data_out (36) formatter_bus_ds 57— fornat ter_bus_ds_in tine_out _error_out [7g Formatter data_out (36 Formatter_data_out(39:0) ——">formatter_data_out(39:0)
Format ter_bus_strb() Formot ter_bus_strb_n_in data_overflow_errar_out (it ——>Tpg Format ter_bus_strb(2) format ter_bus_strb_n_in dota_overf low_error_out o= ——> ; )
rodbusy-Linit _t _out [4ars Fod Busy_out rodbusy-Linit _t _out s Cod Busy_out data_val id (F—-H">data_val id
link_data(@:11) Egz—tmk,da(a,m(ﬂ‘\\) header _trailer_linit _t out (g7 header_ ?ramer Limit_out Link_data(24:35) Bj\mk,da(a,m(ﬁﬂ) header_trailer_Limit_t _out [T header_ ?ramer Limit _out ) ) . )
Fe_cmdpulse 575 |1-tr ioger pulse_in data_val id_out 3775 data_val d LI_trigger_pulse 55— l1-trigger_pulse_in data_val id_out [4x7g data_val d this_chip_has_token(3:0) C——L">this_chip_has_token(3:0)
g mester_not_sleve_in condensed_node_out iy Formatter_data_out (37) g mester _not _slave_in condensed_node out 17 Formatter_data_out (37) . . . .
L3 hold_out put [ Frz | hold_out put_in spare-dout (0) iy Formatter_data_out (38) hold_output [} 3 hold_out put _in spere_dout (0) iy Formatter_data_out (38) Formatter_urites_trailer(11:0) ——">Fformatter_urites_trailer(11:0)
= token_in soore_dout (1) [ars Formatter_dat a_out (23) token_in Spore_dout (1) [4a1s Formatter_dat a_out (23) ) )
this_chip_hes_token_out |73 this_chip_has_token(D) Ll 0a this_chip_has_token_out (775 this_chip_has_token(2) Mo e,E\ES,F\Eo, £ B:Bmo e_ E E E Eo g
mode_bits_in(11:0) 5= rode_bits_in(11:0) oken_ou = node_bits_inC11:0) 5= node bits_in(11:0) oken_ou mode_bitsZF O,SF mode_ E
mode_bits_fifo_we.n(B) e nodebits_f ifo_wen_n_in 20 mode_bifs_fifo_we.n(2) e nodebits_F ifo_wen_n_in 20 ; o )
mode_bts_fiFo_rst_n nodebits_fifo_rst_n_in nodebits_F ifo_ef _n_out EH mode_bits_fiFo_ef mode_bits_fifo_rst_n nodebits_fifo_rst_n_in modebits_f ifo_ef _n_out EH mode_bits_fifo_ef header_trailer_limit _out O——-_">header_trailer_Limit_out
s nodebits_F ifo_fF_n_out mode_bits_F Fo_FF s nodebit s_f ifo_fF_n_out mode_bits_F Fo_FF
show_trailer_flags(@) [} show_trailer_flags_in show_trailer_flags(2) [ show_trailer_flags_in
farnatter writes_trailer_out (11:0) pmg formatter_urites_trailer(11:0) formatter_writes_trailer_out (11:0) uwz formatter_wurites_trailer(11:0) e
Fmt _type(1:0) [} Pt _tupe_in(1:0) ink_data_nux_out Link_data_mux0 Fmt _type(1:0) [ nt_tupe_in(1:0) ink_data_nux_out Link_data_mux2
o rod_tupe_out rod_type o rod_tupe_out rod_type 33
Form_pbits(@) Forn_pbits (@) o forn_pbits(@)
form_pbits(4:1) == Forn_pbits(4:1) Forn_pbits_dout Form_pbits(4:1) [—gm= forn_pbits(4:1) Forn_pbits_dout .
| M0 lsxl,uutﬂ‘ﬂ):ﬁ FO_test _out (7:0) 55— M0 test out (M>:E‘ F2_test_out (7:0) R220
Slave Serial Mode ‘ Tm; spare_pin(7:0) FO_SPARE(T:0) Slave Serial Mode | ABZ m; spare_pin(7:0) F2_SPARE(T:0) 750
No Pullu e cis No Pull s cis
’ e rst A rstonoin Toof 2! T rst A estonoin Too 22 rod_type rod_type
noi H noi = - _
Form_clk40(D) Bjdk,m ms[E form_ctkqot3) A Gt e £ o
runber -of _channsls 12 ToK [ 8 rurber_of chanels 12 TeK |8
PN-XC25600EFGA56_Form_sct = PN-XC2S600EFGAS6_Form_sct 00 C———> 100
U89 XC2S600E-6FG456¢Form_sct) usg1 XC2S600E-6FG456¢Form_sct)
FORMATTER FPGA 182563 FORMATTER FPGA 182678
Fornatter_bus_data(15:@) fornet ter_bus_data_inout (15:0) format ter_bus_ack_n_out F=——] Format t er_bus_ack Fornatter_bus_data(15:@) format ter_bus_data_inout (15:0) Format ter_bus_ack_n_out -=——{] Formatter_bus_ack
Formatter_bus_addr(7:0) Fornat ter_bus_adr_in(7:0> Fornatter_bus_addr(7:8) format ter_bus_adr_in(7:0)
formatter_bus_ Fhu format ter_bus_raw_in Fifo_deta_out (310> Formatter_data_out (31:0) Formatter_bus_rnuw format ter_bus_raw_in fifo_data_out (31:0) formatter_data_out (31:0)
Formatter_bus_hw £ format ter_bus_husb_in  link-nunber_has_token_out (3'0) Fes Fornatter_data_out(35:32) Fopmattepr_bus_hugb g1 ] fornet ter_bus_husb_in  Link_nunber has_token_out (3:0) ey Fornatter_data_out(35:32) FO_SPARE(T:0) F1_SPARECT:0)
FornatterBos” ég EL_ formet ter_bus_ds_in tine_oul _error_out (oo Formatter_data_out (36) Fornatlar Bus as EL_ formet ter_bus_ds_in tine_out _error_out (g Formatter_data_out (36)
Formattsr bus_strb(1) Formot ter_bus_strb_n_in dota_overflow_error_out Hass———> Tpg4 Formatter bus_strb(3) fornat ter_bus_strb_n_in dota_overflow_error_out (—aog PG
rodbusy-Linit _t _out e rod,gus rodbusy-Linit t _out e rod_bus
Link_data(12:23) T Link_data_in(@'11) header_trailer_limit_t_out 7 header_ ?raw ler_Limit _out Link_data(36:47) B T link_data_in(@11) header_trailer_Limit_t_out 57y header_ ?raw ler_Limit _out
L1-trigger_pulse Sie— U-trigger_pulse_in data_val id_out [ g data_val.d L1-trigger_pul se Sig UI-trigger_pulse_in data_val id_out {7 data_val.d F1_SPARECT:0) F2_SPARE(T:0)
W master_not _slave_in condensed_node_out [y formatter_data_out (37) W master_not _slave_in condensed_mode-out [~y formatter_data_out (37)
hol d_out put [} Fr3 | hold-output_in spare_dout (8) a7 formatter_data_out (38) hol d_out put [} Fr3 | hold-output_in spere_dout (8) [y formatter_data_out (38)
token_in spare_dout (1) a7 formatter_data_out (33) token_in spare_dout (1) —arg formatter_data_out (33)
this_chip_has_token_out 7> this_chip_has_token(1) tl_ e this_chip_has_token_out 7 this_chip_has_token(3) | 5,
mode_bits_in(11:0) g node _bits_in(11:0) token_out mode_bits_in(11:@) = rode _bits_in(11:0) token_out. = F2_SPARE(T:0) F3_SPARE(T:0)
mode_bits_f ifo_we_nc1) S35 nodebits_fifo_wen_n_in o mode_bits_f ifo_we_n(3) 35| nodebits_fifo_ven_n_in 20
mode_bits_f fo_rst_n ———— madebits_f ifa_rst_n_in mndEbe,FiFn,EF,n,DutEH mode_ b\t _fifo_ef mode_bits_f Fo_rst_n ——— madebits_f ifa_rst_n_in mndgbitx,FiFn,gF,n,nutEE mode_bits_f ifo_ef
- nodebits_F ifo_FF_n_out mode_bitsZF o fF - modebit s_f ifo_fF _n_out mode_bitsZF iFo fF
show_trailer_Flags() [} shou_trailer_flags.in show_trailer_flags(3) [} Shou_trailer_flags_ in
Formet ter writes_trailer_out (11:0) pms Formatter writes_trailer(11:0) Fornat ter_wr ites_trailer_out (11:0) M Formatter writes_trailer(11:0) F3_SPARE(T:0) FO_SPARE(T:0)
fmt _type1:0) [} Fmt_type_in(1'0) ink_ datdatmux Dut ] dnk,data,m ux1 fmt _type1:0) [ Fmt_type_in(1'0) ink_ datdatmux Dut e dkt data_mux3
rod_type_ou ro e rod_type_ou ro e
€22 | porm_pbits (@) - e €22 | porm_pbits(@) o e
form_pbits(4:1) [} 7= form_pbits(4:1) Form_pbits_dout form_pbits(4:1) [ 7= form_pbits(4:1) Form_pbits_dout ——T——> TP97
5110 Lm,mmm:H Fl_test _out (7:0) =0 test_out (7:0) F3_test _out(7:0)
Slave Sorisl Node | bl spare_pin(1:0) FI1ZSPARE(T D) Stave Ser ol Mode bl spare_pin(1:0) F3ZSPARECT 8)
Va3 cis ullups e cis
ops a13 0l a13 i per
ret B ] rston_in 700 5 rst ] rston_in 700 (54
form_clk40(1) clk_in ™S gg Form_clk48(3) clk_in S ¢
runber -of _channals 12 TeK [E8 nurber_of chanmels 12 Tcx B
= PN-XC2S600EF G456 _form_sct = PN-XC2S680EFGA56_forn_sct
TDIC>—-~3 101
TMS>——-_ TMS
TCK>——-_ TCK R207
f2_test_out (7:0) [ F3_test _out (7:0) [F—
750 FO_test _out (7:0) P10 F1_test _out (7:0) P11 P12 P13
2 2 Re ! 2 Ne | 2
Form_pbits(4:0)[> {7 form_pbits(4:0) 4 4 N, 3 4 R, 3 4 FO_SPARE(T:0) . (15:0)
——L > form_spares :
- - 3 5 5 3 5 3 F1_SPARE (7:0)
Form_pbits(@) : config data N> N>
éor‘m QE‘ES(;) celk 8 8 N, 7 8 A, 7T 8 F2_SPARE(T7:0) O—
orm_pbits(2) prgm_n (7:0) [
Form_pbits(3) : done (requires a pullu F 10 10 N 2] 10 N 2] 10 F3_SPARE(T:0 .
Form_pbits(4) init_n (requires a pullup) 1?2 2 N 11 1?2 R 1 12 5
14 14 he 13 14 he 13 14 &
Link_data(47:00>—1 link_data(47:0) 16 18 \, 15 16 \, 15 18 -
hold_out put C>——-1 hold_out put pr—
l1_trigger_pulse (>— l1_trigger_pulse 8x2 Header — 8x2 Header — 8x2 Header — 8x2 Header — !
node_bits_in(11:8)>—— node_bits_in(11:0) e
mode_bits_fifo_we n(3:0)<>——1 node_bits_fifo_we_n(3:0) \PE—
mode_bits_fifo_rst_n[>——-H1 mode_bits_fifo_rst_n . A
Formatter_bus_data(15:00(>—1 formatter_bus_data(15:0) —
Formatter_bus_addr(7:0)<>—1 formatter_bus_addr(7:0)
Formatter_bus_rnw>——-1 formatter_bus_rnu
Formatter_bus_husb[>—11 Formatter_bus_hwsb e
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