5 4 3 2 1

JBOTIA JBOTIB JBOTIC JBOTID JTOP1
sy AL L Bl siy—Cl e S0 b1 DLRX_P Al 1Bl SSVCTRL
A2 sS4 B2 c2 53¢ D2 DLRX_N A2 1 B2  KGpios
7y A3 B3 s6% C3 as <K D3 - A3 B3
A4 sy B4 ca s K D4 bLTX P A4 B4
S12) AS BS S19) Cs S165—D5 DLTX_N §< AS BS SSGPIOS
A6 s12y B6 C6 o1& D6 - A6 B6
A7 BY c7 D7 A7 BY
S19; A8 s19 BS S19 c8 21 X D8 E—'[\\’/gsj 22 A8 BS $GPIO4
S22 A9 B9 s21y co 226 D9 _LVDS A9 B9
AL0 S2dyy | BIO c10 2,4 D10 AL0 B10
Sty | ALL B1L Saepy | CI1 oK< DI1 P_LVDS2 22 ALL B1l $GPIO3
AL Sagpy | BI2 cL2 2,4 D12 N_LVDs2 AL B12
AL3 B13 c13 D13 AL3 B13
S3D)>—A1a Salyy | BI4 S3D>—<1a gg D14 P_LVDSO 22 Ald B14 $GPI02
Satyy | AIS B15 Sagpy| CI5 235K D15 N_LVDsS0 ALS B15
Al6 Sagpy| BI6 C16 224K D16 b MGTRX Al6 B16
AL7 BL7 c17 X D17 - jgé ALY BL7 )
S42>—ats Sazyy | BI8 S4D>—1¢1s gi D18 N_MGTRX Al8 B1S >)GPIoL
AL9 B10 C19 X D19 ALQ B19 €520
S4D> A% Sagpy [ B20 S49>—1¢% gi X D20 E—mggi&g A20 B20 S$GPI00 100U
S5y [ A2L B2l S5ty | C21 s g D21 - C524
A22 B22 c22 D22 c1 D1 Z.7u
S5ty | AZ3 S5 1823 S5y C23 gg { D23 P_LVDS7 22 c2 ) OVB_MPPC C528
A24 S50y | 824 C24 2o D24 N_LVDS? C3 D§< V5.0 2.7u_]
Sy | AZ5 B25 Setyy | C25 aed D25 b LVDSE ca D4 | Va3 =
A6 Sedyy—[ B26 C26 2e& D26 il 22 C5 D5 [ ] — V1 2 GND
Se7y | A27 B27 Seeyy| C27 2K D27 N_LVDs6 C6 D6
A28 Sedpy—[ B28 c28 2e& D28 c7 D7 oVL 8 C532
S725y | A29 B29 s7iyy [ <29 27& D29 P_LVDSS5 22 [ D8 - 100U
A30 S725y | B30 C30 278_D30 N_LVDS5 C9 D9 C536
A3L B3l C3l D31 c10 D10 Z.7u
ST As2 S70py | 832 ST 2; { D32 P_LVDS3 22 CiL D1l C540
Say | A33 B33 Saiyy | C33 25&<_D33 N_LVDS3 Ci2 D12 ov1 2 470 1
A34 Sadyy| B34 C34 R S C13 D13 — =
Sa7yy | A5 B35 S 25KC_D35 E—'[\\’/ggi 22 Cl4 D14 V10 GND
A36 Sagpy| B35 C36 0 CIE _ C15 D15
A37 B37 C37 D37 C16 D16 C543
S92 Az sopy | B3 ST ¢3 Sog D38 E—mgﬁiﬁé c17 DI7T1, ovio 100u
Sorsy [ A39 B39 Sogpy| C39 295K D39 - cis D18 - C545
A0 Sogpy—[ B40 C40 208K D40 b MGTTX C19 D10 Z.7u
s105> | A4L B4l 5101 Y| CAL 5100 DAL N—MGTT)&E C20 D20 C547
A2 S104 3y [ 842 ca2 210K D42 - 1 Z7u_]
S107) A43 B43 S106 Y €43 510555 D43 = ADM6-20-06.5-L-4-0-A-TR=_ =
A44 S109 Py B44 c44 2105K_D24 GND GND
suy o8 ot suu - S e
sin-Tae e siio 131 Siises 0t
A49 S119 51549 c49 S1182bag JTAG
S122)>—1 250 B50 S121 G0 2120 B0
5127> A51 5124> B51 5126> C51 gigg { D51 JTCK 271 R1
A52 B52 C52 D52 La.rK |
A53 B53 C53 D53 =
FEB_IO0 =
— AG4 B54 [ cs4 D54 GND
EEE—:g; A55 B55 V3 301 [ C55 D55
FEB103 A56 B56 — C56 D56
— AG7 B57 C57 D57 vVig JTAGIL
Egg—:gg A58 B58 C58 V5 _00—4_| D58 o} JTAG
FEB_IO6 AS9 V1_20 B59 €59 - 859 JTMS
FEB_IO7 ABO B6O V1_80 C60 VB_MPPCO 60 JTDI g
= ADF6-60-03.5-L-4-2-A-TR —  ADF6-60-03.5-L-4-2-A-TR —  ADF6-60-03.5-L-4-2-A-TR —  ADF6-60-03.5-L-4-2-A-TR ﬂgg <
GND GND GND GND

FEB_10x auf TOP routen

Noch 2-4 LVDS 1/0 anschliessen?

'
P N T
olto oo|~|o mxhiwxwi»—]oioxmi\l mlm IN[M V1N

1
REF Signale konnen in Minimalabstand geroutet werden (statisch) GND 1
El 1
SAT1 SAT2 SAT3 SAT4 1
CTRLO_S1 CTRLO REFO EF10 CTRLO_S2 CTRLO REFO EF43 CTRLO_S3 CTRLO REFO EF75 CTRLO_S4 CTRLO REFO EF122 TMS _EOD 30R 2 PE)/E SAT
CTRL1_S1 CTRL1 REF1 EF18 CTRL1_S2 CTRL1 REF1 EF42 CTRL1_S3 CTRL1 REF1 EF95 CTRL1_S4 CTRL1 REF1 EF127 TDE
CTRL2_S1 CTRL2 REF2 EF15 CTRL2_S2 CTRL2 REF2 EF45 CTRL2_S3 CTRL2 REF2 EF81 CTRL2_S4 CTRL2 REF2 EF124 TcK 3 TCK SAT
CTRL3_S1 < CTRL3 REF3 EF14 CTRL3_S2 < CTRL3 REF3 EF48 CTRL3_S3 < CTRL3 REF3 EF96 CTRL3_S: < CTRL3 REF3 EF126 - > 30R ;
REF4 EF13 REF4 EF51 REF4 EF64 REF4 EF92 _E q
REBOOT_Sl> REBOOT REF5 EF17 REBOOT_52> REBOOT REF5 EF46 REBOOT_53> REBOOT REF5 EF66 REBOOT_S4> REBOOT REF5 EF99 :@0 3 - 71
REF6 EF32 REF6 EF49 REF6 EF76 REF6 EF105 —220p L _E EFC2B35-20
REF7 EF16 REF7 EF47 REF7 EF68 REF7 EF97 GﬁD oon b7u
REF8 EF27 REF8 EF53 REF8 EF73 REF8 EF98 - 1
REF9 EF26 REF9 EF56 REF9 EF79 REF9 EF100 ——
REF10 EF44 REF10 EF52 REF10 EF74 REF10 EF103 GﬁD
REF11 EF21 REF11 EF55 REF11 EF83 REF11 EF101
REF12 EF23 REF12 EF54 REF12 EF89 REF12 EF102 Vi s
REF13 EF19 REF13 EF58 REF13 EF84 REF13 EF104 o
REF14 EF30 REF14 EF57 REF14 EF80 REF14 EF107 TDA R4
REF15 EF50 REF15 EF63 REF15 EF85 REF15 EF108 S 10k =
REF16 EF12 REF16 EF41 REF16 EF90 REF16 EF125 TCK 10k |
REF17 EF11 REF17 EF36 REF17 EF94 REF17 EF123 4.7k
REF18 EF7 REF18 EF33 REF18 EF88 REF18 EF121 ——
REF19 EF6 REF19 EF37 REF19 EF87 REF19 EF120 GND
REF20 EF4 REF20 EF35 REF20 EF70 REF20 EF111
REF21 EF9 REF21 EF34 REF21 EF93 REF21 EF119
REF22 EF8 REF22 EF29 REF22 EF82 REF22 EF118
REF23 EF5 REF23 EF40 REF23 EF77 REF23 EF116
REF24 EE(l) REF24 Eg‘ll REF24 EESZ REF24 EEEE
REF25 REF25 REF25 REF25 " .
REF26 EF3 REF26 EF38 REF26 EF78 REF26 EF112 ‘ lg—)leselll(schaﬂ fu; Schwerionenforschung mbH
REF27 EF2 REF27 EF39 REF27 EF91 REF27 EF114 D%ngsltrgsse 4
REF28 EF28 REF28 EF61 REF28 EF86 REF28 EF113 OERM ANY"""“Sta t
REF29 EF20 REF29 EF62 REF29 EF71 REF29 EF106 asid
™S REF30 EF22 ™S REF30 EF60 ™S REF30 EF67 ™S REF30 EF109 WWW.gS1.de
TCK JTAG_TMS REF31 EF25 TCK JTAG_TMS REF31 EF59 TCK JTAG_TMS REF31 EF72 TCK JTAG_TMS REF31 EF110
oA JTAG_TCK o8 JTAG_TCK o JTAG_TCK o) JTAG_TCK /0, SATELLITE FPGAS
OB JTAG_TDI SPARE1 TOC JTAG_TDI SPARE1 0D JTAG_TDI SPARE1 TOE JTAG_TDI SPARE1
JTAG_TDO SPAREOQ JTAG_TDO SPAREO JTAG_TDO SPAREO JTAG_TDO SPAREO
SATELLITE SATELLITE SATELLITE SATELLITE Design: __K\GSIJOB\SCIFNSCIFI_652_TDCI\SCIFI_652_TDC1.DSN
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U1E U1D Uic U1B U1A
TOP LEFT CENTER TOP RIGHT CENTER UPPER RIGHT RIGHT CENTER LOWER RIGHT
RELOADB <<
GPIO3 dg 10_0_16 1.8V K15 110 0. 15 1.8V CTRL3_SZ§ K2 110 0 14 1.8V % 16_0_13 1.8V Us3 10.0_12 1.8V
GPIO2 fg | 'O_L1P_T0_16 S17 I0_L1P_TO_ADOP_15 MOSI_DO I0_L1P_TO_DO0_MOSI_14 S47 I0_L1P_TO 13 S69 I0_L1P_TO 12
GPIOL Gio ] 'O_LIN_TO_16 REF17 IO_LIN_TO_ADON_15 MISO_D1{{: IO_LIN_TO_DO1_DIN_14 REF47 I0_LIN_TO_13 REF69 I0_LIN_TO_12
CTRL3_STy>————=¢— I0_L2P_T0_16 S19 IO_L2P_TO_AD8SP_15 WP_DZ; IO_L2P_TO_D02_14 S58 I0_L2P T0_13 S64 I0_L2P TO_12
GPIOOLK: 313 | /0_L2N_T0_16 REF19 IO_L2N_TO_AD8N_15 HD_D3 > =556 5 o5 | |0_L2N_T0_D03_14 REF58 I0_L2N_T0_13 REF64 I0_L2N_T0_12
H13 ] '0_L3P_T0_DQS_16 S16 I0_L3P_TO_DQS_AD1P_15 — g6 | /0_L3P_T0_DQS_PUDC_B_14 S51 I0_L3P_TO DQS 13 O S66 I0_L3P_TO_DQS_12
J11 ] 'O_L3N_T0_DQS_16 REF16 I0_L3N_TO_DQS_ADIN_15 CTRLZ_SZQ{—A23 I0_L3N_TO_DQS_EMCCLK_14 REF51 I0_L3N_T0 DQs_13 D REF66 I0_L3N_T0_DQS_12
310 '0_L4P_T0_16 S23 I0_L4P_TO_AD9P_15 S24 254 |0_L4P_T0_D04_14 S55 I0_L4P_TO_13 o S62 I0_L4P_TO_12
H14 ] |O_L4N_TO_16 REF23 IO_L4N_TO_AD9N_15 REF24 I0_L4N_TO_DO05_14 REF55 I0_L4N_TO0_13 ® REF62 I0_L4N_T0_12
G14 ] 'O_L5P_T0_16 S21 I0_L5P_TO_AD2P_15 S33 I0_L5P_TO_D06_14 S53 I0_L5P_TO_13 = S68 I0_L5P_TO_12
5— 10_L5N_T0_16 REF21 IO_L5N_TO_AD2N_15 REF33 IO_L5N_TO0_DO07_14 REF53 IO_L5N_TO0_13 ) REF68 IO_L5N_T0_12
I0_L6P_TO_16 S13 I0_L6P_TO_15 IFCS I0_L6P_TO_FCS B 14 S57 I0_L6P_TO_13 S65 I0_L6P_TO_12
I0_L6N_TO_VREF_16 REF13 116 | |O_L6N_TO_VREF_15 CTRLO_S2{( I0_L6N_TO_DO08_VREF_14 REF57 N19 | |O_L6N_TO_VREF_13 * REF65 I0_L6N_TO_VREF_12
I0_L7P_T1_16 G16 ] 'O_L7P_T1_AD10P_15 S28 I0_L7P_T1_D09_14 M2 10_L7P_T1_13 %) S74 I0_L7P_T1_12
IO_L7N_T1_16 G151 |O_L7N_T1_AD10ON_15 REF28 I0_L7N_T1_D10_14 FEB_IO1 << Mo | |0_L7N_T1_13 o REF74 IO_L7N_T1_12
IO_L8P T1 16 S18 ;@ IO_L8P_T1 _AD3P_15 S25 IO_L8P_T1 D11 14 S49 ;@ IO_L8P T1 13 o S67 IO L8P T1 12
IO_L8N_T1_16 REF18 315 | |O_L8N_T1_AD3N_15 REF25 IO_L8N_T1_D12 14 REF49 P1o | /O_L8N_T1 13 REF67 IO_L8N_T1_12
I0_L9P_T1_DQS_16 316 ] 'O_L9P_T1_DQS_AD11P_15 S31 I0_L9P_T1_DQS_14 p2o | 10_L9P_T1_DQS_13 o S79 I0_L9P_T1_DQS_12
I0_L9N_T1_DQS_16 £15 | 'O_LON_T1_DQS_AD1IN_15 REF31 I0O_LON_T1_DQS_D13 14 FEB_102 << M1 ] |O_LON_T1_DQs_13} '™ REF79 I0_LON_T1_DQS_12
I0_L10P_T1_16 S14 I0_L10P_T1_AD4P_15 S22 I0_L10P_T1_D14 14 S52 10_L10P_T1_13 o S73 I0_L10P_T1_12
CTRLO S1 IO_L10ON_T1_16 25514 IO_L10ON_T1_AD4N_15 25522 I0_L10ON_T1_D15_14 25{552 IO_L10ON_T1_13 25{573 IO_L1ON_T1_12
) I0_L11P_T1_SRCC_16 I0_L11P_T1_SRCC_AD12P_15 I0_L11P_T1_SRCC_14 I0_L11P_T1_SRCC_13 I0_L11P_T1_SRCC_12
F10 I0_L1IN_T1_SRCC_16 REF27 I0_L1IN_T1_SRCC_ADI12N_15 REF29 I0_L1IN_T1_SRCC_14 REF56 I0_L1IN_T1_SRCC_13 REF76 I0_L1IN_T1_SRCC_12
I0_L12P_T1_MRCC_16 S32 I0_L12P_T1_MRCC_AD5P_15 S38 I0_L12P_T1_MRCC_14 S54 I0_L12P_T1_MRCC_13 S72 I0_L12P_T1_MRCC_12
GPIO7LL: I0_L12N_T1_MRCC_16 REF32 IO_L12N_T1_MRCC_ADS5N_15 REF38 I0_L12N_T1_MRCC_14 REF54 I0_L12N_T1_MRCC_13 REF72 I0_L12N_T1_MRCC_12
I0_L13P_T2_MRCC_16 I0_L13P_T2_MRCC_15 S40 I0_L13P_T2_MRCC_14 S63 I0_L13P_T2_MRCC_13 S71 I0_L13P_T2_MRCC_12
I0_L13N_T2_MRCC_16 I0_L13N_T2_MRCC_15 REF40 I0_L13N_T2_MRCC_14 REF63 Ro5 | |0_L13N_T2_MRCC_13 REF71 I0_L13N_T2_MRCC_12
I0_L14P_T2_SRCC_16 I0_L14P_T2_SRCC_15 S34 I0_L14P_T2_SRCC_14 S60 Ro3 ] |0_L14P_T2_SRCC_13 S80 I0_L14P_T2_SRCC_12
I0_L14N_T2_SRCC_16 I0_L14N_T2_SRCC_15 REF34 I0_L14N_T2_SRCC_14 REF60 724 |O_L14N_T2_SRCC_13 REF80 I0_L14N_T2_SRCC_12
I0_L15P_T2_DQS_16 I0_L15P_T2_DQS_15 S35 I0_L15P_T2_DQS_RDWR_B_14 S61 T55 | 1O_L15P_T2_DQS_13 S70 I0_L15P_T2_DQS_12
I0_L15N_T2_DQS_16 I0_L15N_T2_DQS_ADV_B_15 REF35 I0_L15N_T2_DQS_DOUT_CSO B_14 REF61 720 ] |O_L15N_T2_DQS_13 REF70 I0_L15N_T2_DQS_12
I0_L16P_T2_16 I0_L16P_T2_A28_15 S36 I0_L16P_T2_CSI_B_14 FEB_lO4 R0 ] 10_L16P_T2_13 S85 10_L16P_T2_12
I0_L16N_T2 16 I0_L16N_T2_A27_15 REF36 IO_L16N_T2_A15_D31_14 FEB_IO3 755 | |O_L16N_T2_13 REF85 I0_L16N_T2 12
I0_L17P_T2_16 I0_L17P_T2_A26_15 S37 I0_L17P_T2_Al4_D30_14 S59 T53 ] 10_L17P_T2_13 S78 10_L17P_T2_12
I0_L17N_T2_16 I0_L17N_T2_A25_15 REF37 I0_L17N_T2_A13_D29_14 REF59 019 ] |O_L17N_T2_13 REF78 I0_L17N_T2_12
10_L18P_T2_16 I0_L18P_T2_A24 15 S42 I0_L18P_T2_Al12_D28 14 U206 ] 10_L18P_T2_13 S77 10_L18P_T2_12
I0_L18N_T2 16 I0_L18N_T2 _A23 15 REF42 IO_L18N_T2_All_D27_14 FEB_I05 << T1g | O_L18N_T2_13 REF77 IO_L18N_T2 12
I0_L19P_T3_16 I0_L19P_T3_A22_15 S39 I0_L19P_T3_A10_D26_14 T19]10_L19P_T3 13 S82 10_L19P_T3_12
I0_L19N_T3_VREF_16 IO_L19N_T3_A21_VREF_15 REF39 I0_L19N_T3_A09_D25_VREF_14 p16 | /O_L19N_T3_VREF_13 REF82 I0_L19N_T3_VREF_12
I0_L20P_T3_A20_15 S41 I0_L20P_T3_A08_D24 14 N17] 10_L20P_T3_13 S89 10_L20P_T3_12
10_L20P_T3_16 I0_L20N_T3_A19 15 REF41 I0_L20N_T3_A07_D23_14 R16 ] |O_L20N_T3_13 REF89 IO_L20N_T3_12
IO_L20N_T3_16 L20 ] 10_L21P_T3 DQS_15 S43 I0_L21P_T3_DQS_14 R17] |0_L21P_T3_DQS_13 S83 I0_L21P_T3_DQS_12
I0_L21P_T3_DQS_16 FEB_IO0 << K16 | /O_L2IN_T3_DQS_A18_15 REF43 I0_L21N_T3_DQS_A06_D22_14 N18| 'O_L21N_T3_DQS_13 REF83 I0_L21N_T3_DQS_12
I0_L21N_T3_DQS_16 K17 | 10_L22P_T3_A17_15 S45 I0_L22P_T3_A05_D21_14 M1 ] 10_L22P_T3_13 S86 10_L22P_T3_12
I0_L22P_T3_16 M17 | |O_L22N_T3_A16_15 REF45 I0_L22N_T3_A04_D20_14 NTALRT u17 ] |0_L22N_T3 13 REF86 I0_L22N_T3_12
I0_L22N_T3_16 L1g ] '0_L23P_T3_FOE_B_15 S46 I0_L23P_T3_A03_D19_14 17 ] 10_L23P_T3_13 S84 10_L23P_T3_12
10_L23P_T3_16 L17] 'O_L23N_T3_FWE_B_15 REF46 I0_L23N_T3_A02_D18_14 R1§ ] |0_L23N_T3_13 REF84 I0_L23N_T3_12
I0_L23N_T3_16 K1g | 10_L24P_T3_RS1_15 S48 953 | 10_L24P_T3_A01_D17_14 p1g ] 10_L24P_T3 13 S91 AFoo | 0_L24P_T3 12
10_L24P_T3_16 M16 ] 10_L24N_T3_RS0_15 REF48W I0_L24N_T3_A00_D16_14 U16 ] 10_L24N_T3_13 REF91W I0_L24N_T3 12
IO_L24N_T3 16 > 10 25 15 CTRL1_S2{———— =110 25 14 > 10 25 13 CTRL1_S3{{———— =0 25 12
10_25_16
0 XC7K160T-1FBG676C XC7K160T-1FBG676C XC7K160T-1FBG676C XC7K160T-1FBG676C

XC7K160T-1FBG676C

R286PUDC B
E-"— g6

) 9 pins 1
0 pins =
GND

4 pins 19 pins 12 pins

ACHTUNG: Hier keine LVDS Outputs moglich wegen VCCI0=1.8V!

D1W SSDIW
V18 UTMP1
? RI6 DIV % VDD I02/ALERT w
47K SDQ 101 [
37 ADDR 100 5
4 103
"o GND
00n EP Ep
—=  TMP1827 =
GND GND
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FPGA HIGH RANGE BANKS (1.8V 10 -> no LVDS outl!)
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UlF

BANK 32

V13 |

I0_0_VRN_32 1.8V
I0_L1P_TO_ 32
I0_LIN_TO_32
I0_L2P_T0 32
I0_L2N_T0_32
I0_L3P_T0 DQS_32
10_L3N_T0_DOS_32
I0_L4P_T0 32
I0_L4N_TO_32
I0_L5P_T0 32
I0_L5N_TO_32
I0_L6P_T0 32
I0_L6N_TO_VREF_32
I0_L7P_T1 32
I0_L7N_T1 32
I0_L8P_T1 32

10 L8N T1 32
I0_L9P_T1 DQS_32
I0_LON_T1_DOS_32
I0_L10P_T1 32
I0_L10N_T1 32
I0_L11P_T1 SRCC_32
I0_L11IN_T1 SRCC 32
I0_L12P_T1_MRCC_32
I0_L12N_T1_MRCC_32
I0_L13P_T2_MRCC_32
I0_L13N_T2_MRCC_32
I0_L14P_T2_SRCC 32
I0_L14N_T2_SRCC 32
I0_L15P T2 DQS_32
I0_L15N_T2_DQS_32
I0_L16P_T2 32
I0_L16N_T2 32

10 L17P T2 32
I0_L17N_T2 32
I0_L18P T2 32
I0_L18N_T2 32
I0_L19P T3 32

vis 10 L19N T3 VREF 32
v 10_120P T3 32

Wi 10_L20N T3 32

Wie 10 L21P_T3 DQS 32
Wiz 10 L21N T3 DQS_32
Wiz 10 L22P T3 32

o 10 122N T3 32

Vi 10 123P T3 32

CTRL2_S3
FEB_IO7 (K K

REBOOT_S3(K-
D1W.

FEB_IO6 viz | |0_L23N_T3 32
W1i | 10_L24P T332
CTRL1_S&K Wis | 10_L24N_T3 32

I0_25_VRP_32

BOTTOM RIGHT CENTER|

max. 2.2V tolerant!

XC7K160T-1FBG676C

UlG

BANK 33
BOTTOM LEFT CENTER
viz{10_0_VRN_33 1.8V
w1l 10_L1P_TO_33
CTRL3_S4»—————==— |0_LIN_T0_33
V7| 10_L2P_T0_33 —.
w16 I0_L2N_T0_33 =
wo 10_L3P_T0_DQS_33 G
V& 10_L3N_TO_DQS_33 bt
vo 10_L4P_T0 33 k)
v1i| IO L4N_T0_33 o
v16] 10_L5P_T0_33 et
Vo | 10_L5N_TO_33 >
wa ] 10_L6P_T0 33 &
AE7| |O_L6N_TO_VREF_33 -
S118 AFT| 10_L7P_T1733 N
REF11 I0_L7N_T1_33 5
I0_L8P_T1_33 a
REBOOT_S4 IO_L8N_T1_33
S116 “Lop T1 | e

I0_L9P_T1_DQS_33
IO_LON_T1_DQS_33
IO_L10P_T1_33
IO_L10N_T1_33
IO_L11P_T1_SRCC_33
IO_L11N_T1_SRCC_33
IO_L12P_T1_MRCC_33
IO_L12N_T1_MRCC_33
I0_L13P_T2_MRCC_33
IO_L13N_T2_MRCC_33
IO_L14P_T2_SRCC_33
IO_L14N_T2_SRCC_33

REF11
S111
REF11
S115
REF11
S114
REF11
S110
REF11
S106
REF10

S107 I0_L15P_T2_DQS_33
REF10 I0_L15N_T2_DQS_33
CTRLO_S 10_L16P_T2_33
CTRL2_S I0_L16N_T2 33

$102 10_L17P_T2_33

REF10 I0_L17N_T2_33
10_L18P_T2_33
I0_L18N_T2_33

S109 10_L19P_T3_33

REF10 I0_L19N_T3_VREF_33

S113 10_L20P_T3_33

REF11 IO_L20N_T3_33

S108 I0_L21P_T3_DQS_33

REF10 I0_L21N_T3_DQS_33

S117 10_L22P_T3_33

REF11 I0_L22N_T3 33

S104 10_L23P_T3_33

REF10 I0_L23N_T3_33

S112 10_L24P_T3_33

REF11 I0_L24N_T3 33
10_25_VRP_33

XC7K160T-1FBG676C

U1H
BANK 34
LOWER LEFT
GPI0A(K otioowvrn3a 1.8V
U5 10_L1P_TO_34
U2 | 1O_LIN_TO_34
P_LVDSO 01| '0_L2P_T0_34 —.
N_LVDS0 W6 | |O_L2N_T0_34 =
P_LVDS4 w5 | |0_L3P_T0 DQS 34 =
N_LVDS4 V3 | /O_L3N_TO_DQS_34 =
P_LVDS2 Wa | |0_L4P_T0_34 (]
N_LVDS2 U7 | /O_LAN_T0_34 °
v6 | 10_L5P_T0_34 -
va | 10_L5N_T0_34 >
P_LVDS3 Wa | |0_L6P_T0_34 X
N_LVDS3 v3 | |O_L6N_TO_VREF_34 _ -
P_LVDS5 ¥5 | |0_L7P_T1_34 N
N_LVDS5 V2| IO_L7N_T1_34 5
P_LVDS1 Vi | |0_L8P_T1_34 o
|\1_L\/GDPS|(1)6 ABL I8_LgN_T1_34Q < c
I0_L9P_T1_D 4
PWM_VCTRL AV% IO_LON_T1_DQS_34
DLTX_P % vi | /O_L10P_T1_34
DLTX_N 2B | /O_L10N_T1_ 34
P_LVDS6 2 Acs | 10_L11P_T1_SRCC_34
N_LVDS6 AA3 | |IO_L1IN_T1_SRCC_34
DLRX_P ;< A5 | 10_L12P_T1_MRCC_34
DLRX_N A4 | |0_L12N_T1_MRCC_34
P_LVDS7 {2 AB4 | |O_L13P_T2_MRCC_34
N_LVDS7

GPIOS(

12C_SCL

12C_SDA

Place close to FPGA pin!

IO_L13N_T2_MRCC_34
IO_L14P_T2_SRCC_34
IO_L14N_T2_SRCC_34
IO_L15P_T2_DQS_34
IO_L15N_T2_DQS_34
IO_L16P_T2_34
IO_L16N_T2_34
IO_L17P_T2_34
IO_L17N_T2_34
IO_L18P_T2_34
IO_L18N_T2_34
IO_L19P_T3_34
IO_L19N_T3_VREF_34
IO_L20P_T3_34
IO_L20N_T3_34
IO_L21P_T3_DQS_34
IO_L21N_T3_DQS_34
I0_L22P_T3_34
IO_L22N_T3_34
I0_L23P_T3_34
IO_L23N_T3_34
IO_L24P_T3_34
IO_L24N_T3_34
I0_25_VRP_34

XC7K160T-1FBG676C

R298
PWM VCTRL ok 1 - >>VCTRL
C516
1u
GND
VB_MPPC
Vi_8 V3.3
o o
C497 C502 R273
GND"|H ioon | Toon—[1oNP 390K UADC1 v3_3
cl B2 VB MPPC DIV40 1 6 ? C506
ULS1 VIN+ b 4.57u ||-GND
VCCA vees R297 2| .o 5 CSLL ), 6np
12C_SDA D1 S s Al 12C_SDA 33 10k 100n
DA_A SDA B l2c scL3s |3 | . 4 | 12C_SDA_33
12C_SCL D2 A2 12C_SCL_33
SCLLA SCLB = ADSI110A3IDBVT _|
V18 GND —= —=
Q C2I OE GND B1 ||-GND GND GND
TCA9406YZPR
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U1l
SERDES bank TRANSCEIVER
LEFT CENTER TOP LEFT Configuration bank
MGTXRXP0_115 MGTXRXP0_116 gg _MGTRXO0 U1
MGTXRXNO_115 MGTXRXNO_116 —Ex _MGTRXO0
MGTXRXP1_115 MGTXRXP1_116 [£3 _MGTRX1 R6 BANK 0
MGTXRXN1_115 MGTXRXN1_116 &7 _MGTRX1 ﬂﬁls Ng ¥ TD!I
MGTXRXP2_115 MGTXRXP2_116 T™S
MGTXRXN2_115 MGTXRXN2_116 Z’ Vi 8 JTCK IFE? TCK JTAG 1.8V
MGTXRXP3_115 MGTXRXP3_116 JTDO TDO
MGTXRXN3_115 MGTXRXN3_116 f T5 E8
o o 75 Mo VCCBATT [——————
ol o M1 —
E%— MGTXTXPO_115 MGTXTXP0_116 Ei _MGTTX0 V3 3 3 lI Poy m2 CONF VP sﬁ GND
MGTXTXNO_115 MGTXTXNO_116 55 _MGTTXO0 o NS — CCLK cs VN
MGTXTXP1_115 MGTXTXP1_116 BT _MGTTX1 C593 < |« GND | CCLK P12
MGTXTXN1_115 MGTXTXN1_116 55 _MGTTX1 770 7 VREFP 1T
MGTXTXP2_115 MGTXTXP2_116 ;%1 C592 ||GND RELOADB 272 PROG B ébe DONE VREFN Vi 8
MGTXTXN2_115 MGTXTXN2_116 ! > [OrR R Program_B
— — INIT_B -
MGTXTXP3_115 MGTXTXP3 116 (o X0OSC125[6 11100n ST iNiT B VCCADC |22 VCCXARE SNt
MGTXTXN3_115 MGTXTXN3_116 L& GNDADC
R12 BLM18EG601SN
4 CLKVDD ne 2 Va3 R11 giﬁ crGBYS 2L g |8
+ o)
% MGTREFCLKOP_115 | MGTREFCLKOP_116 gg EEEE? E H(l:ggfl [C567 82332 ’F\’I X s = 1 R326 XC7K160T-1FBG676C __lr_ 8_18
MGTREFCLKON_115 | MGTREFCLKON_116 | [Toon CLK- OE GND ElE
GND 3
— <
Leiterbahnen gleicher Lénge! ;%;6 MGTREFCLKIP 115 | MGTREFCLK1P 116 ;g DSC1123CI5-125.00001 - Apdvp-L4 JGNDXADC
: MGTREFCLKIN_115 ' MGTREFCLKIN_116 = —T—? BLM18EG601SN
MGTREF M6 GND GND
R275 MGTRREF_115
100R MS MGTAVTTRCAL_115 V1 2 MGTAVTT
€8 | vieTavect MGTAVTTL |25 |
Vl—o—gGTAVCC gg MGTAVCC2 MGTAVTT2 gg
36| MGTAVCC3 MGTAVTT3 55
06| MGTAvVCC4 MGTAVTT4 =
V1_8_MGTVCCAUX MGTAVCCS mgﬁxgg 2
N6 | MaTvecaux MGTAVTT7 [
XC7K160T-1FBG676C
V10 V1_O_(l\4(3TAVCC SPI Flash
ND | c589 f AN LS C568
GND: | [100n 47u V1 8 UFLASH1
BLM18EG601SN C571 o v%?_ 8
100n 8
vce
C575 5
MOSI_DO »»—> pQo
100n ~[oo|o|o| |y !
C578 S[[[[RS CCLK 6 2
Toor elelelglel == S b DQ1L SOMISO_D1
Q
C594 I B I I I = 1=
— IFCS »—=d s
1000 MNNNNE C580_[c581
3| _—
= WP_D2 5> wibQz hoon |3.7u
N (=]
GND Cllsl HD_D3 Y>—T Fib/DQ3 EP [H2F
VL 2 V1 2 MGTAVTT B8l )alg vSs
o LZZ[zZ|0 MT25QU256ABA1EW7-0SIT
|.c590 AGAR)-LE C569 1
GND"l [Zoon k 4.7u —
BLM18EG601SN C572 GND
100n
C576
100n
C579
100n
C595
100n
C596
100n
Cc597
100n
GND
V1 8 V1_8_M%TVCCAUX
GND-|||—| I‘fgg: f A WD-LL o
BLM18EG601SN C573
100n
cs577
100n
GND
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Vi g UiL
Q__:'II:Z VCCO_0_0 VCCO_16_0 égl V1 8
VCCO_0_1 VCCO_16_1 [&1% o
AA2L VCCO_16_2 FET5
V1.8 [Acss | VCCO_12.0 VCCO_16_3 [Eg
o Abs5 | VCCO_12_1 VCCO_16_4 [~&13
AFoe| VCCO_12_2 VCCO_16_5 pp
Us3 | VCCO_1273 VCCO_16_6
V20 | VCCO 12 4 AB18
voq| VCCO_12°5 VCCO_32 0 Fagte—] V1.8
VCCO_12_6 VCCO_32_1 [~aETs 0
K24 VCCO_32 2 ~AF1s
V18 Nz VCCO_13_0 VCCO_32_3 Fwis
o pos| VCCO 1371 VCCO_32 4 (~vig
Rio | VCCO_1372 VCCO_32_5
T16| VCCO 1373 AALL
T2 VCCO_13_4 VCCO_33_0 g5 V18
VCCO_13 5 VCCO_33_1 [~ap15 0
A2l VCCO_33_2 [~2Fp
V18 =55 VCCO_14_0 VCCO_33_3 [~y1p
o S55 VCCO_14_1 VCCO_33 4 [~z
F56| VCCO_14 2 VCCO_33_5
&53| VCCco_ 143 AAL
51 VCCO_14_4 VCCO_34_0 [~acs V18
VCCO_14 5 VCCO_34_1 25> o
B18 VCCO_34_2 [aFg
V18 F19| VCCO_15.0 VCCO_343 3
o F1e| VCCO_15_1 VCCO_34_4 [~vg
0| VCCO_15_2 VCCO_34_5
37 VCCO_15_3
~Mig| VCCO_15 4
VCCO_15 5
XC7K160T-1FBG676C
UiM
2; GND_0 GND_60 ﬁ;‘
Ae—| GND_L GND_61 g
Ag| GND_2 GND_62 17
27| GND_3 GND_63 ¢13
~75] GND_4 GND_64 7o
2oa| GND_5 GND_65 7
2| GND_6 GND_66 =
~a16| GND_7 GND_67 15
A6 | GND_8 GND_68 15
AE3—| GND_9 GND_69 17
~B13| GND_10  GND_70 [Tz
AB23 | GND_11  GND_71 158
Acio | GND_12  GND_72 gz
Ac20 | GND_13  GND_73 =
X7 | GND_14  GND_74 75
~b17| GND_15  GND_75 i3
AEZ| GND_16  GND_76 e
AE14 | GND_17  GND_77 >3
AE24 | GND_18  GND_78 [t
AFT| GND_19  GND_79 [
AF11 | GND_20 GND_80 ryg— ¢
AF21| GND_21  GND_81 [
57| GND_22  GND_82 g
5 GND_23  GND_83 iz
513 | GND_24  GND_84 [xop
B>3| GND_25  GND_85 [p3
7| GND_26  GND_86 [p4
&= GND_27  GND_87 [pg
& GND_28  GND_88 [p13
=15 GND_29  GND_89 —p7=
0] GND_30  GND_90 515
52| GND_31  GND_91 g7
57| GND_32  GND_92 g5
577 GND_33  GND_93 Fpe
E1| GND_34  GND_94 Fp2
E>| GND_35  GND_95 Fpi5
E=| GND_36  GND_96 Riz
E5| GND_37  GND_97 p>7
=14 | GND_38  GND_98 3
F>4| GND_39  GND_99 3
£5| GND_40  GND_100 [~z
Fa| GND_41  GND_101 [~g
F7| GND_42  GND_102 i1
=77 GND_43  GND_103 |13
F51| GND_44  GND_104 =
&1 GND_45 GND_105 57
G5 GND_46  GND_106 g
Ca| GND_47  GND_107 315
S15| GND_48  GND_108 g3
72| GND_49  GND_109 (17
7| GND_50  GND_110 [j1g
m75| GND51  GND_111 [~
o5 GND_52  GND_112 [~/7&
57| GND_53  GND_113 [~/58
J5| GND_54 GND_114 [~y>
c J5| GND_55  GND_115 [~y/i3
35| GND_56  GND_116 x5
J55—| GND_57  GND_117 [~
75| GND_58  GND_118 [~y1g
GND_59 GND_119
= XC7K160T-1FBG676C =
GND GND

V1_0 U1K
Q  J9
g | VCCINT_O T10
K10 | VCCINT_1 VCCAUX_0 11 V1.8
Kiz | VCCINT_2 VCCAUX_1 17 0
Ria| VCCINT_3 VCCAUX_2 g
g | VCCINT_4 VCCAUX_3 51
13| VCCINT_5 VCCAUX_4
15| VCCINT_6 T8
mg | VCCINT_7 VCCAUX_I0_GO0_0 Rg VCCAUXIO
wiia | VCCINT_8  VCCAUX_I0O_GO_1 [—pg 0
No | VCCINT_9  VCCAUX_IO_G0_2
Nis | VCCINT_10
pia | VCCINT_11 N13
R15 | VCCINT_12 VCCBRAM_0 RT3 VCCBRAM
714 | VCCINT_13 VCCBRAM_1 15
015 | VCCINT_14 VCCBRAM_2 73
VCCINT_15 VCCBRAM_3
XC7K160T-1FBG676C
VCCINT VCCAUX VCCO
1.0V 1.8V 1.8V
V1_0 Vi_8 Vi_8
C466
100n
C470 C471
100n 100n
C475 C476 C477
100n 100n 100n
C481 C482 C483
100n 100n 100n
C487 C488 C489
100n 100n 100n
C493 C494 C495
100n 100n 100n
C498 C499 C500
100n 4.7u 100n
C503 C504
100n 100n
C507 C508 C509
100n 4.7u 100n
C512 C513 C514
100n 4.7u 100n
C517 i C518
100n = 100n
C521 GND C522
100n 100n
C525 C526
4.7u 100n
C529 C530
4.7u 100n
C533 C534
4.7u 100n
C537 C538
4.7u 4.7u
1 C541
— 4.7u
GND 1
GND

(R

Q

AdV-L

VCCAUXIO

BLM18EG221SN1

V10

Q

100u| |[C453

4.7u| |C454

4.7u| |IC455

100n] |[C456

100n] |[C457

100n] |IC458

VCCBRAM

VCCO

1.8V
Vi 8

L

BLM18EG221SN1

100u| [C459

4.7u| |IC460

4.7u| |C461

4.7u| |C462

100n] |C463

100n] |[C464
100n] |[C465

Vi o0

C467

100n
C472

100n
C479

100n
C485

100n
C491

100n

Vi 8

C469

100n
c474

100n
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very close to FPGA-pin!

DAC_OUT DOUT

I
C75

100n

oo i R23 R24
IN > PWM IN o 1—4NT ok —e
Cc74
Tu

GND

I—

76

100n close to

@)

Z
o

LVDS receiver
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very close to FPGA-pin!

DAC_OUT DOUT

o iy RAL R42
IN > PWM IN o 1—4NT ok —e
c102

c101
1u 100n
GND

—

C103

100n close to

(9]

Z
o

LVDS receiver
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very close to FPGA-pin!

DAC_OUT DOUT

o R4 R44
IN > PWM IN o 1—4NT ok —e
c105

c104
1u 100n
GND

—

C106

100n close to

(9]

Z
o

LVDS receiver
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very close to FPGA-pin!

DAC_OUT DOUT

o 1 R4S R47
IN > PWM IN o 1—4NT ok —e
c108

c107
1u 100n
GND

—

C109

100n close to

(9]

Z
o

LVDS receiver
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very close to FPGA-pin!

DAC_OUT DOUT

o R48 R49
IN > PWM IN o 1—4NT ok —e
c110

I
Ci11

1u 100n

GND

—

C112

100n close to

(9]

Z
o

LVDS receiver
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very close to FPGA-pin!

DAC_OUT DOUT

o 1 RS0 R51
IN > PWM IN o 1—4NT ok —e
c113

I
C114

1u 100n

GND

—

C115

100n close to

(9]

Z
o

LVDS receiver

Gesellschaft fur Schwerionenforschung mbH
Planckstrasse 1

D-64291 Darmstadt
GERMANY
www.gsi.de

PWM DAC low-pass filter

Design:  K:\GSIJOB\SCIFNSCIFI 652 TDC1\SCIFI 652 TDC1.DSN

Modified: Thursday, March 06, 2025 | Size: A3

Page: 11/ 13

Designer: H. Heggen | Lavouter: H.Kayan

1




very close to FPGA-pin!
53

DAC_OUT DOUT

PWM_IN 22 R
IN > WM N ok }f{v T ok —e

I
C116 Ci117

1u 100n

GND

—

C118

100n close to

(9]

Z
o

LVDS receiver
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very close to FPGA-pin!
55

DAC_OUT DOUT

PWM_IN 22 R
IN > WM N ok }f{v T ok —e

I
C119 C120

1u 100n

GND

—

Ci21

100n close to

(9]

Z
o

LVDS receiver
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very close to FPGA-pin!
85

DAC_OUT DOUT

PWM N o R
IN > WM N ok }f{v T ok —e

I
C164 C165

1u 100n

GND

—

C166

100n close to

(9]

Z
o

LVDS receiver
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very close to FPGA-pin!
79

DAC_OUT DOUT

PWM_IN 8 R
IN > WM N ok }f{v T ok —e

I
C155 C156

1u 100n

GND

—

C157

100n close to

(9]

Z
o

LVDS receiver
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very close to FPGA-pin!
59

DAC_OUT DOUT

PWM_IN 28 R
IN > WM N ok }f{v T ok —e

I
C125 C126

1u 100n

GND

—

Cci127

100n close to

(9]

Z
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very close to FPGA-pin!

DAC_OUT DOUT

I
C78

100n

o 1 R25 R26
IN > PWM IN o 1—A4NT ok —e
c77
Tu

GND

I—

79

100n close to
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