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a1
A TMS
A _TDI 2
A_TDO
A_TCK 4
+3.3 Ill 6
ULl CONG
BANKO
DXP_0 éo * |||
DXN_0
VP_0 ’190 iﬁgg m ;g XADC_VP 11
VN_O XADC_VN 11
Fp
TCK_O }ﬁ Eﬁ ,\CAE FPGA_TCK ﬁ
™S 0 Fp FPGA_TMS AVCC
TDO_0 gi :,gﬁ BIO FPGA_TDO 11 33V +33v +lsv AV +1.8V
TDI_O FPGA_TDI 11
INIT_B_O ; E; i-;E
PROGRAM_B_0 8
CFGBVS_0 [¢&
ONE o |-GLL FPGA DONE
VREFP_0 ',‘_"910
VREFN_0 [—4%
VCCBATT_0 Eig 6000hm@100MHz L1
VCCADC_0 Y
U1l |FPGA MO RS 1K
MO0 [U10 [FPGA M1
Moo |U2[FPGA M2
L12 | QSPI CLK c4 cs
OO XQsPLCLK ° 1UF——470nf
GNpADC_0 [0 J I
MASTER SPI x4
xc7al00tfgg484 NV AGND VAGND M[Z:O] = 001

L2 6000hm@100MHz

= AGND

FPGA DONE LED
POWER LED,,

RS \ R20 AN D2

K R 220 XX FPGA DONE _RAQ . 330
LD K B~
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u1-2
BANK13
u B13_100 5 ﬁg 10013 AAL0 BI3 L9 P

1 B13 L1 P = AAL6 | /O_L1P_T0O_ 13 10_L9P_T1_DQS_13 [~aAA11 13 L0 N B13 L9 P 11

11 B13 L1 N =5 ABL6 | /O_LIN_TO 13 I0_LON_T1 DQS_13 [~y1g 3110 P B13 L9 N 11

1 B13_ L2 P = AB17 | 10_L2P_T0_ 13 10_L10P_T1_13 [Hy1g T3 L0 N 0B13_L10_P 1

1 B13 L2 N 3 AA 10_L2N_T0_13 10_L1ON_T1 13 |37 =} 2813 110 N 11

1 B13 L3 P = ABT3 | /O_L3P_T0O_DQS_13 10_L11P_T1_SRCC_13 [~75 = B13_L1I P 11

11 B13 L3 N ) AR 10_L3N_TO_DQS_13 10_L11N_T1_SRCC_13 T EEEE) B13_L11_N 11

11 B13 L4 P = ABTS | /0_L4P_TO13 10_L12P_T1_MRCC_13 |5 = B13_L12_P 11

1 B13 L4 N = Vi3 | '0_LAN_T0 13 I0_L12N_T1_MRCC_13 [~15 5 B13_112 N 11

1 B13_L5_P = A 10_L5P_T0_13 10_L13P_T2_MRCC_13 [T, = B13_L13_P 11

1 B13_L5 N P 2| 10_L5N_T0_13 10_L13N_T2_MRCC_13 [ VR B13 113N 11

11 B13_L6_P o 7| 10_L6P_T0_13 10_L14P_T2_SRCC_13 [~ = B13_L14_P 11

11 B13_L6_N =P AB11 | |O_L6N_TO_VREF 13  I0_L14N_T2_SRCC_13 i, BER B13_L14_N 11

1 BI3 L7 P 7 AB12 | |O_L7P_T113 10_L15P_T2_DQS_13 [7; = B13_L15 P 11

1 B13_L7_N 8 P AA9 | IO_L7N_T1 13 I0_L15N_T2_DQS 13 [~ywig T B13_L15_N 11

1 B13_L8_P s AB10 | /O_L8P_T113 10_L16P_T2_13 [Hx7g = B13_L16_P 11

1 B13 L8 N = IO_L8N_T1_13 10_L16N_T2_13 |7, ES AR B13_L16_N 11

10_L17P_T2_13 [ Ti7 B13_L17_P 11

I0_L17N_T2_13 = B13_117 N 11

xc7al00tfgg484
u1-3
PUDC_B=1: Deactive internal Pull up Resister
- BANK14
433V 1 B14_100 gls‘:,' 500 10_0_14 10_L13P_T2_MRCC_14 ¥ e B14_L13 P 11
F 9 QSPI_DQO OSPI DOL 10_L1P_T0O_DOO_MOSI_14 10_L13N_T2_MRCC_14 [~ YRRV B14 113N 11
9 QSPI_DQ1 OSPI D02 10_LIN_TO_DO1_DIN_14 10_L14P_T2_SRCC_14 [~/ YRR B14_L14_P 11
9 QSPI_DQ2 OSPI DO3 10_L2P_T0_D02_14 I0_L14N_T2_SRCC_14 [AALS Y ERER B14 114 N 11
9 QSPI_DQ3—F 115 5 10_L2N_T0_D03_14 10_L15P_T2_DQS_RDWR_B_14 [~ag55 VR B14_L15_P 11
riz 1K Bl4 L3 P 1 B14_[3 P YR I0_L3P_T0_DQS_PUDC_B_14 10_L15N_T2_DQS_DOUT_CSO_B_14 [~y77 ZTTieP B14 115 N 11
1 B14_L3 N YRV 10_L3N_TO_DQS_EMCCLK_14 10_L16P_T2_CSI_B_14 [~yi7 T B14_L16_P 11
1 Bl4_L4 P T 10_L4P_T0_DO04_14 I0_L16N_T2_A15_D31 14 [AA{g TP B14_116 N 11
1 B14_L4 N YRR 10_L4N_TO_DO05_14 I0_L17P_T2_A14_D30_14 [~A5Tg Y REN] B14_L17_P 11
1 Bl4_L5 P YRR 10_L5P_T0_DO06_14 I0_L17N_T2_A13 D29 14 [g17 L5 P B14_L17_N 11
1 B14_L5 N <C—5c5 10_L5N_T0_D07_14 10_L18P_T2_A12_D28_14 [~ YRR B14_L18 P 11
9 QSPI_CS —F 18 10_L6P_TO_FCS_B_14 I0_L18N_T2_A11_D27_14 [5ig TP B14_118'N 11
1 B14_L6_N Y RNE 10_L6N_TO_D08_VREF_14 I0_L19P_T3_A10_D26_14 [~z73 YRR B14_L19 P 11
1 B14_L7 P T 10_L7P_T1 DO09_14 10_L19N_T3_A09_D25_VREF_14 g 0P B14_L19 N 11
1 B14_L7 N VR 10_L7N_T1_D10_14 10_L20P_T3_A08_D24_14 [—7 T B14_120_P 11
1 B14_L8 P YRR 10_L8P_T1 D11 14 I0_L20N_T3_A07_D23_14 TP B14 120 N 11
11 Bl4_L8 N 5P 10_L8N_T1_D12_14 10_L21P_T3 DQS_14 [ YRS B14_121 P 11
1 B14_L9 P T 10_L9P_T1_DQS_14 I0_L21N_T3_DQS_A06_D22_14 [575 TP B14 121 N 11
1 B14_L9 N A L0 P 10_LON_T1_DQS_D13_14 10_L22P_T3_A05_D21_14 7@ YRR B14 122 P 11
1 B14_L10_P I Ti0 N 10_L10P_T1_D14_14 I0_L22N_T3_A04_D20_14 |73 T3P B14_122 N 11
1 B14 L10 NS5 117p —{ 10_L10N_T1_D15_14 10_L23P_T3_A03_D19_14 N7z Y B14 123 P 11
1 Bl4 111 P C——F 97 — 10_L11P_T1_SRCC_14 10_L23N_T3 A02 D18 14 (515 3124 P B14_L23_N 11
1 B14_L11 N TP 10_L11IN_T1_SRCC_14 10_L24P_T3_A01 D17_14 =7~ Ton B14_L24 P 11
11 Bl4_L12 P 4 Lo N 10_L12P_T1_MRCC_14 10_L24N_T3_A00_D16_14 [~NT5 1675 B14_L24 N 11
1 B14_L12_ N 10_L12N_T1_MRCC_14 10_25_14 B14_1025 11
Xxc7a100tfgg4s:
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U4
BANK15
P
11 B15_100 o0 218 110_0.15 10_L13P_T2_MRCC_15 ig = B15_L13_P 11
1 B15 L1 P C G 10_L1IP_TO_ADOP_15 I0_L13N_T2_MRCC_15 [{{g VR B15_L13 N 11
1 B15_L1_N B3 s 10_L1IN_TO_ADON_15 I0_L14P_T2_SRCC_15 (755 XY B15_L14_P 11
1 B15 L2 P = G 10_L2P_T0_AD8P_15 I0_L14N_T2_SRCC_15 |55 BERS B15_L14 N 11
1 B15 L2 N R 3 10_L2N_TO_AD8N_15 10_L15P_T2_DQS_15 [55 = B15_L15 P 11
11 B15 L3 P = Ti14 | 'O_L3P_T0_DQS_AD1P_15 I0_L15N_T2_DQS_ADV_B_15 [~ TP B15_L15_N 11
1 B15 L3 N P S 10_L3N_TO_DQS_ADIN_15 10_L16P_T2_A28_15 [, = B15_L16_P 11
1 B15_L4_P » S 10_L4P_TO_15 10_L16N_T2_A27_15 g7 EFE) B15_L16_N 11
1 B15 L4 N =P 10_L4N_TO_15 10_L17P_T2_A26_15 [, BN B15_L17_P 11
1 B15 L5 P C o 10_L5P_T0_AD9P_15 10_L17N_T2_A25_15 5 BER B15_L17 N 11
11 B15 L5 N TP H 10_L5N_TO_AD9N_15 10_L18P_T2_A24_15 [—55 = B15_L18_P 11
1 B15_L6_P X Hig | 'O_L6P_T0 15 I0_L18N_T2_A23_15 15 TP B15_L18'N 11
1 B15_L6_N =5 25 I0_L6N_TO_VREF_15 10_L19P_T3_A22_15 g1 = B15_L19_P 11
1 B15 L7_P N Ti5o | 10_L7P_T1_AD2P 15 I0_L19N_T3_A21 VREF_15 [~ur S0P B15_L19_N 11
1 B15 L7 N ) 150 | 'O_L7N_T1_AD2N_15 10_L20P_T3_A20_15 (73 = B15_L20_P 11
11 B15_L8_P = G20 | |O_L8P_T1_AD1OP_15 I0_L20N_T3_A19_15 g7+ 1P B15_L20_N 11
1 B15 L8 N o p Ko1 | |O_L8N_T1_AD10N_15 10_L21P_T3_DQS_15 377 5 B15_L21 P 11
1 B15_L9_P X K25 | |0_L9P_T1_DQS_AD3P_15  I0_L21N_T3_DQS_A18_15 v 52 B15_L21 N 11
1 B15 L9 N 510 P V21| IO_LON_T1_DQS_AD3N_15 10_L22P_T3_A17_15 | 55 B15_L22_P 11
1 B15_L10_P o0 N 51 |0_L10P_TI_AD11P_15 10_L22N_T3_A16_15 [T 55 P B15_L22 N 11
11 B15_L10_N 5Ll P 526 'O_L1ON_T1 AD1IN_15 10_L23P_T3_FOE_B_15 g7 5 B15_L23 P 11
1 B15 [11 P CHEVE Y51 10_L11P_T1_SRCC_15 10_L23N_T3_FWE_B_15 [y 54 P B15_L23 N 11
1 B15_L11 N 15112 p J19 | IO_L1IN_T1 SRCC 15 10_L24P_T3_RS1_15 i == 7 B15_L24_P 1
1 B15 L12 P CREVED Ti19 | '0_L12P_T1_MRCC_15 10_L24N_T3_RS0_15 [~y 1575 B15_L24 N 11
11 B15_L12_N 10_L12N_T1_MRCC_15 10_25_15 B15_1025 1
Xc7al00tfggd84
uL5
BANK16
F P
11 B16_100 o0 :ig 10_0_16 10_L13P_T2_MRCC_16 |-& 5 B16_L13_P 1
1 B16 L1 P C F14 | |0_L1P_TO_16 10_L13N_T2_MRCC_16 [ VR B16_L13 N 11
1 B16_L1_N B3 Fi6 | 'O_LIN_TO_16 10_L14P_T2_SRCC_16 [ XY B16_L14_P 11
1 B16_L2_P = 17| |0_L2P_T0_16 I0_L14N_T2_SRCC_16 [ BERS B16_L14 N 11
1 B16_L2_N B3 =14 ] 10_L2N_T0_16 10_L15P_T2_DQS_16 [g: = B16_L15_P 11
11 B16_L3 P = = 10_L3P_T0_DQS_16 10_L156N_T2_DQS_16 [—g T B16_L15_N 11
1 B16_L3 N P £ 10_L3N_TO_DQS_16 10_L16P_T2_16 A = B16_L16_P 11
1 B16_L4_P » E14 | I0_L4P_TO_16 10_L16N_T2_16 [4 EFE) B16_L16_N 11
1 B16_L4_N =P 16| 10_L4N_TO_16 10_L17P_T2_16 & BN B16_L17_P 11
11 B16_L5 P x bi6 | 'O_L5P_TO_16 10_L17N_T2_16 [¢ EEEE B16_L17_N 11
11 B16_L5_N TP 514 | 'O_L5N_T0_16 10_L18P_T216 (555 = B16_L18_P 11
1 B16_L6_P X 5 10_L6P_T0_16 10_L18N_T2_16 |53 = B16_L18 N 11
1 B16_L6_N =5 B 10_L6N_TO_VREF_16 10_L19P_T3_16 B16_L19_P 11
1 B16_L7_P N B 10_L7P_T1_16 10_L19N_T3_VREF_16 B16_L19_N 11
1 B16_L7_N ) = IO_L7N_T1_16 10_L20P_T3_16 B16_L20_P 11
11 B16_L8 P = B IO_L8P_T1_16 I0_L20N_T3_16 B16_L20_N 11
1 B16_L8_N o p Als | 'O_L8N_T1 16 10_L21P_T3 DQS_16 B16_L21 P 11
1 B16_L9_P X A 10_L9P_T1_DQS_16 10_L21N_T3_DQS_16 B16_L21 N 11
1 B16_L9_N 16110 P A3 | 'O_LON_T1 DQS_16 10_L22P_T3_16 B16_L22_P 11
1 B16_L10_P! 16 L0 N A 10_L10P_T1_16 10_L22N_T3_16 B16_L22_N 11
11 B16_L10_N 6L P 517 | /0_L1ON_T1 16 10_L23P_T3_16 B16_L23_P 11
1 B16 [11 P TSV Big | I0_L11P_T1_SRCC_16 10_L23N_T3_16 B16_L23 N 11
1 B16_L11 N 16112 P bi7 | |O_L1IN_T1_SRCC_16 10_L24P_T3_16 B16_L24_P 1
1 B16_L12 P TNEVE ci7 | 10_L12P_T1_MRCC_16 10_L24N_T3_16 B16_L24_N 11
11 B16_L12_N = I0_L12N_T1_MRCC_16 10_25_16 B16_1025 1
xc7al00tfgg484
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+15V  +L5V
18 19
U1-6 0K 0K
BANK34 016‘ 1%
A ;— 10_0_34 10_L13P_T2_MRCC_34 ?f Eﬁ gi Z gg SYS_CLK_P 9
8 DDR3_A7 13 U1 '0_L1P_T0_34 10_L13N_T2_MRCC_34 | = D=3 CKEO SYS_CLK_N 9
8 DDR3_A13 R3 A Uz | /O_LIN_T0_34 10_L14P_T2_SRCC_34 [ BDRS GDT DR3_CKEO 8
8 DDR3_A9 CEW 5| 10_L2P_T0_34 I0_L14N_T2_SRCC_34 [~a=——BDR3 RESET DDR3_ODT 8 USER LED
8 DDR3_A8! R3 CLKO P R3] |0_L2N_T0 34 10_L15P_T2_DQS_34 [ne—TEpt DR3_RESET 8 20 ”
8  DDR3_CLKO_P R3 CLKO N R> | 10_L3P_T0_DQS_34 I0_L15N_T2_DQS_34 [ = oK oK
8  DDR3_CLKO_N ~ W5 | 10_L3N_T0_DQS_34 10_L16P_T2 34
8 DDR3_A11 R3A Y5 | 10_L4P_T0 34 I0_L16N_T2 34 ¢
8 DDR3_A12 Ra A Wi | |O_L4N_T0_34 10_L17P_T2_34 RESET 433V
8 DDR3_A6* R3ALD Y1 | 'O_L5P_T0 34 I0_L17N_T2_34 |~g 531 5 —
8 DDR3_A10 R3 A U3 | 'O_L5N_T0_34 I0_L18P_T2 34 [AAG  Bas L B34_L18_P 1 =
8 DDR3_A5 ALA v3 | 10_L6P_T0_34 10_L18N_T2_34 [~y B34 119 P B34_L18 N 1 D3
8 DDR3_A141 = 3 AAL | |O_L6N_TO_VREF_34 10_L19P_T3 34 [~y B34 L B34_L19_P 11 LED
8 DDR3_WE RS AZ ABT | /O_L7P_T1 34 I0_L19N_T3_VREF_34 [R7E31 120 P B34_L19_N 1
8 DDR3_A4 RS0 AB3 | 'O_L7N_T1_34 I0_L20P_T3 34 ARG 34 L B34_120_P 11 p’
8 DDR3_S0 R3 AL AB> | |0_L8P_T1 34 10_L20N_T3_34 [~yg B34 121 P B34_L20_N 1
8 DDR3_AL BAT V3| 0_L8N_T1 34 10_L21P_T3 DQS 34 [~yg B34 121 B34_L21 P 1
8 DDR3_BA1 BAG A3 | |0_L9P_T1 DQS_34 I0_L21IN_T3_DQS 34 arsF31 (57 P B34_L21 N 1 R11
8 DDR3_BAO Ao AAS | /O_LON_T1_DQS_34 10_L22P_T3_34 AR R34 |27 B34_L22 P 1
8 DDR3_A2 e ABe | IO_L10P_TI 34 10_L22N T334 g CRIREER B34 122 N 11 220
8 DDR3_A3 BAD V4| |O_L10N_T1 34 10_L23P_T3 34 [~y7 B34 123 B34_L23 P 1
8 DDR3_BA2 A0 #A4 | |O_L11P_T1_SRCC_34 10_L23N_T3 34 [yg B34 124 P B34_L23 N 1
8 DDR3_AO! RTRAS V4| IO_L1IN_T1_SRCC_34 10_L24P_T3 34 [~g B34 o4 B34_L24 P 1
8 DDR3_RAS DR3 CAS Wwa | |0_L12P_T1_MRCC_34 10_L24N_T3_34 |7 B34 125 B34_L24_N 1
8 DDR3_CAS — 10_L12N_T1_MRCC_34 10_25_34 = B34_L25 11 |
LEDL RIAAK 1}
xc7a100tiggas4 N MMBT3904LT1G
N
u17
VITREF BANK35 VITREF
T F4 10035 10_L13P_T2_MRCC_35 5o T
D _0_ _L13P_T2 | = 3
8 DDR3_D6 :gg ;2 2 10_L1P_TO_AD4P_35 10_L13N_T2_MRCC_35 g g;;“ Bié DR3_D22 8
8 DDR3_D2 BOR ©5 | 10_LIN_TO_ADAN_35 10_L14P_T2_SRCC_35 |5 DDRI D20 <(XPDR3 D18 8
4 8 DDR3_DO DDR B2 | |0_L2P_TO_AD12P_35 10_L14N_T2_SRCC_35 DOR3 DOSZ P DDR3_D20 8
8 DDR3_D4 BOR £1] |0_L2N_TO_AD12N_35 10_L15P_T2_DQS_35 DOR DOLSZ N DR3 DQS2 P 8
8  DDR3_DQS0_P BOR 51| I0_L3P_T0O_DQS_ADS5P_35 10_L15N_T2_DQS_35 DOR3 DL7 DR3 DQS2 N 8 4
c6 8  DDR3_DQSO_N OOR £5 | |O_L3N_T0_DQS_AD5N_35 10_L16P_T2 35 DORS D3 DDR3_D17 8
0.AuF 8 DDR3_D7 DDR 55| 10_L4P_T0_35 I0_L16N_T2_35 DORT DI DR3_DM2 8
: 8 DDR3_DM DDR S5 I0_L4N_T0_35 10_L17P_T2_35 DDR3 D19 DR3_D21 8 c7
8 DDR3_D1 BOR 10_L5P_TO_AD13P_35 10_L17N_T2_35 ORI D73 DR3_D19 8 01uF
— 8 DDR3_D5 DDR F3 | I0_L5N_TO_AD13N_35 10_L18P_T2_35 POR: it DDR3_D23 8 -
- 8 DDR3_D3 = =5 I0_L6P_T0_35 10_L18N_T2_35 DDR3 D25 DR3_D16 8
5ORE DLz | 10_L6N_TO_VREF_35 10_L19P_T3_35 DDR3_D25 8 —
8 DDR3_D14 = DR3 D12 J 10_L7P_T1_AD6P_35 I0_L19N_T3_VREF_35 R DDR3 D26 °
8 DDR3_D12 BDR3 D15 | IO_L7N_T1_AD6N_35 10_L20P_T3_35 [p OORS Dod DDR3_D26 8
8 DDR3_D10 BDRE DML G5 | 10_L8P_T1_AD14P_35 10_L20N_T3 35 [ DORS DOSE T DDR3_D24 8
8 DDR3_DM1 DDR DOSL P Ko | IO_L8N_T1_AD14N_35 10_L21P_T3_DQS_35 [5, DDR DOS3 N DDR3_DQS3_P 8
8 DDR3 DQS1 P DDR3 DOSL N 10_L9P_T1_DQS_AD7P_35 10_L21IN_T3_DQS_35 [ DORS DAt DDR3_DQS3 N 8
8 DDR3_DQS1 N DDR3 D 10_L9N_T1_DQS_AD7N_35 10_L22P_T3_35 DDR3 D27 DDR3_D31 8
g DDR3_D13 5ORS D f5 10_L10P_T1_ADI5P_35 10_L22N_T3_35 OORS D28 DDR3_D27 g
DDR3_D11 = = 3 10_L10N_T1_AD15N_35 10_L23P_T3_35 TR DDR3_D28
8 DDR3_D8 oon HS 1|0 111p T1 SRCC 35 10 L23N_T3 35 [ DORS DS DDR3_DM3 8 RESET KEY
8 DDR3_D9 DDRS Di5 4| IO_L1IN_T1_SRCC_35 10_L24P_T3_35 (-2 BOR3 D29 o DDR3_D30 8
8 DDR3_D15 = G4 | |0_L12P_T1_MRCC_35 10_L24N_T3_35 = DDR3_D29 8
~* I0_L12N_T1_MRCC_35 10_25_35 [0 415V
xc7al00tfgg484
R15
1K
KEY1
RESET N 1 2
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MGTAVTT  4.7uF(1) 0.1uF(2)

MGTAVTT

:

C8 C11 C9 C10
L TuF 0.1uF 0.1uF 0.1uF

E

MGTAVCC  4.7uF(1) 0.1uF(2)

MGTAVCC

i

12 C13 C14 C15
TuF 0.1uF 0.1uF 0.1uF

ALINX Confidential

MGTAVTT

M

GTAVCC

u1-8
BANK216 B8 GT RX0 P
MGTPRXPO_216 CTRX
MGTPRXNO_216 [-57T CTRXLP
b6 MGTPRXP1_216 &1 CTRX
510 MGTAVCC MGTPRXN1_216 [~ETg CTRXZP
1 £ MGTAVCC MGTPRXP2_216 [-ATg CTRY
Fo| MGTAVCC MGTPRXN2_216 [ CTRG P
1 £5 | MGTAVCC MGTPRXP3_216 & CTRY
MGTAVCC MGTPRXN3_216
MGTPTXP0_216 iﬁ g ég -
B5 MGTPTXNO_216 [pe CT TP
1 55| MGTAVTT MGTPTXP1_216 |~&& ST X
1 55| MGTAVTT MGTPTXN1 216 g ST TGP
1 B11 | MGTAVTT MGTPTXP2_216 [-ag CTTX
&3 MGTAVTT MGTPTXN2_216 57 STTG P
5| MGTAVTT MGTPTXP3 216 & T Tx
MGTAVTT MGTPTXN3_216
R2A_AL00 1%
A F8 | MGTRREF 216 MGTREFCLKOP_216 Eg mg gtig E T
MGTREFCLKON_216 [~F15 T LKL P
MGTREFCLK1P_216 [E7g ST ORI N
MGTREFCLKIN_216
xc7al00tfgg484

MGT_RX0_P 11
MGT_RXO_N 11
MGT_RX1_P 11
MGT_RX1_N 11
MGT_RX2_P 11
MGT_RX2_N 11
MGT_RX3_P 11
MGT_RX3_N 11
MGT_TX0_P 11
MGT_TX0_N 11
MGT_TX1_P 11
MGT_TX1_N 11
MGT_TX2_P 11
MGT_TX2_N 11
MGT_TX3_P 11

MGT_TX3_N 11

MGT_CLKOP 9
MGT_CLKON 9

MGT CLK1 P 11
MGT_CLKI_N 11
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+3.3V vcelo
U1-10
+L0v POWER 1 o uL-9
VCCO_0 GND
HTS VCCINT veco o (12 ﬁ“ GND GND
37 VCCINT AALT Az | GND
5| VCCINT VCCO_13 3514 Ao GND
X5 | VCCINT VCCO_13 [y1g 29| GND
15| VCCINT VCCO_13 iz A11 ] GND
9 Mg | VCCINT VCCO_13 |yig ATs | GND
9 N7 VCCINT VCCco_13 25| GND
pg| VCCINT Mi4 s | GND
510 VCCINT VCCo_14 AA13 | OND
&7 VCCINT VCCO_14 AA25 | GND
Ro| VCCINT VCCO_14 |5 9 ABo | GND
Ta| VCCINT VCCO_14 i 9 AB19 | OND
L8V <107 VCCINT VCCO_14 [~55—1 9 55| GND
R VCCINT vceo_14 (———— 9 BT gND 4
ND 4
E VCCAUX VCCO_15 ﬁig Bé GND
M| VCCAUX VCCO_15 |33 S| GND
LoV P15 VCCAUX VCCO_15 M55 y cio| GND
- RI1| VCCAUX VCCO_15 117 4 1] GND
VCCAUX VCCO_15 [zt C16| GND
N1 VCCOo_15 9 53| GND GND |5
11| VCCBRAM 54| GND GND |5
511 VCCBRAM VCCO_16 D15 ] GND GND |5
VCCBRAM VCCO_16 B1a | GND GND |55
VCCO_16 £4| GND GND 517
VCCO_16 9 5 gmg gng R
VCCO_16 y 9 5
VCCO_16 eV q £ enp GND |20
9 GND GND | g
VCCO_34 ﬁAZ E%é GND GnD [R2
VCCO_34 5 9 £5-| GND GND
VCCO_34 [ F13 | GND GND |37
VCCO_34 [; Fi7 GND GND |77
VCCO_34 [ 9 5| GND GND |17
VCCO_34 9 G| GND GND |17
c 9 &7 GND GND [~
VCCO_35 [F 9 S| GND GND [T
VCCO_35 [ q G5 GND GND [~5T
VCCO_35 (-3 16| GND GND [wg 4
VCCO_35 M7 &15 ] GND GND [—wig 4
VCCO_35 N7 S14] GND GND &
VCCO_35 GND GND |35
GND
xc7al00tfgg484
xc7al00tfgg484 -
For VCCINT
+3.3V +3.3V +15V +1.0V
T For VCCO_13 T For VCCO_34
€16 ——C17 J—cm ‘Lcw ‘cho —]_021 ‘chz J_C23 J_Cza ‘chs ‘che —]_027 ‘chs J_Cza C30 c31 C32 c33
TuF 470nF T47uF—14_7uF —F‘IUF T470n|=—l_470m=—|_470m= —F‘IUF —Fm: T47onq_47om=—l_47om=—|_47om= 100uF | 100uF | 100uF | 100uF
= =

+
0>
W
<

+
&
o
<

O
W
®

Q
IS
>

[PTR.
3l

<
Io
Q
e]

+
s
o
<

T

3

c

b
3
c

b
~
c

b
3

i

+
B
o
<

UFRE
=l

<
S
Q
[e]

T
»Q
3
g

’TJ

O
RE
=
[e]

RE;

-
20
39
o3
.
20
39
gm
-
39
33

Sl
20
a‘m
E
3
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For VCCBRAM

C81 Cc82 C83

100uF | 470nF | 470nF
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>

VTTREF
VTTREF
€89 =—=C90
47uF | amF
+15V  VTTREF +15V +15V  VTTREF +15V
co1 co2
001 0.01
DDRVTT
coa
R212 49.9 O,Dlt—&l_
BT w TS| IopEEzE] 8P &2 v 28| YzBBaeel SBpLgzeER
| o~ DDR3 AL ; [ —————— ; % e meRerEa ANESLCNng
R190 ‘4979 Qo [edeodededeodedododo aauayayajayayayajaa) ao [eZeJeJee e e de o BN aYaYaYaYaYafafaYa)
o [a)ajayaYayaYayaya) [ajyayayayayayayayal - R oo [ajayaYaYaYaYaNa)a) [ajayayayayayayaya) R
DDR3_A2 5 AQ N3 ww QooQopoQa >>>>>35555 E: DDR3 D! 5 AQ 3 Wy QoQo0oopa >>>>3535555 DDR3 D16 5
R103 “49% DDR3_A0 A p7]A0 zx SS5SS555555% DQO DOR5 D DDR3_DO A A0 FE 8585898988 BBRsBis DDR3_D16
; DDR3 A3 2 DDR3 AL A P3| AL >~ D1 [, DRI D DDR3_D1 5 P3| Al >> EBneBis DDR3 D17 5
FRioTM6 > DDR3.A2 A N2 | A2 DQ2 [F; 2D DDR3_D2 5 A > A2 R DDR3_D18 5
] DoR3 a4 o DDR3AS A pg | A3 DQ3 DDR3 D DDRS3_D3 5 AP | A3 SERi o2 DDR3 D19 5
MRioz M6 > DDR3 A4 A po | A4 DQ4 [ BORS D DDR3_D4 5 o | A4 Lo bos DDR3_D20 5
] DDR3 A5 5 DDR3AS A Re | A DQ5 5 DORS D DDR3_D5 5 AR A5 BER DDR3_D21 5
g2 A5 5 DpR3AG A Ro{ A6 DQ6 |2 EEnEmE DDR3_D6 5 26 RS ne o6 |2 DDRS D72 DDR3 D22 M
’ DDR3 A6 5  DDR3_A7 A T8 A7 DQ7 o SEE) DDR3_D7 5 ~ To | A7 DQ7 5 R Do DDR3_D23 5
MReAM6—— > DDR3As A R3 | A8 DQ8 & DORZ D DDR3_D8 5 Ao Ra| A8 DQ8 & BRI D25 DDR3_D24 5
’ DDR3 A7 5 DDR3 A9 A L7 | A9 DQ9 8 DDR3 D10 DDR3_D9 H A L7 | A9 DQY & DDR3 D26 DDR3_D25 H
RI95 495 5  DDRS A10 DDR3 A R7 | ALO/AP DQI0 & SORT D DDR3_D10 5 DORT A =7| AL0/AP DQIO & BBRs5as DDR3_D26 5
- DDR3 AB 5  DDR3_ALL BBRT A Ny ALL DQIL |5 EEnERE DDR3_D11 5 BBRs ANy AL DQI1 [ DDR3 D28 DDR3_D27 5
P Ri98 \/4}6\— 5 DDR3_A12 ODR A T3 | AL2/BCH# DQ12 [ = 3 DDR3_D12 5 ODR A T3 | Al2/BCH# DQ12 [&: R3 D29 DDR3_D28 5
- DOR3 A9 5  DDR3_AI3 BB a T A13 DQ13 55 ERi s DDR3 D13 5 BB AL Ats Q13 He5—BBR55 DDR3_D29 5
R196 V49 5 DDR3AL4, — AL4 DQ14 [23 DDR3 D DDR3_D14 5 = Al4 DQ14 [—e—DDRI D30 DDR3_D30 5
DDR3 A0 5 pors BAG DDR3_BAO me | o DQ15 DDR3_D15 5 DDR3 BAO M2 | o DQ15 DDR3_D31 5
RRAGEIFSTREE - - con . < m— ip0s 228085 coom von e+ BTS20 ip0s B389 coom oo 5
R208 V9% 5 DDR3_BA2, BA2 LDQS DDR3_DQSO_N 5 BA2 LDQS DDR3_DQS2 N 5
DDR3_A12 C7 ___ DDR3 DQS1 P C7 __ DDR3 DQS3 P
A\ DDRS AL2
R200 49 DDR3 CLKO P_J7 UDQS 57— HDbR3 DOSI N éggg}ggg—z : DDR3 CLKO P_J7 UDQS 87— HbR3 DOS3I N égggg—gggg{ B
DDR3 A13 DOR3 CLKO N K7 | SHK-P ubQs _DQs1 | DDR3 CLKO N K7 | SHK-P UDQs _DQS3 |
RITT V496 5 DDRS CKEQ Sy DDRE CKED Kg_| Sk Lom |LE7___DDRS DVO DRSO s DDR3 CKEQ__K9 | SK- Lom |EZ___DDR3 D2 DR DM2 s
DDR3 Al14 % D3 DDR3 DML DORS DML - D3 DDR3 DM3 DDR3_DM3 5
R201 499 ) S0 L2 | — ubm - DDR3 SO L2 | — ubm !
DDR3 BAO o DDR3.SO X DDR3 RAS 33| SS_ L8 DbR3 RAS 33 | SS_ L8
R204 “49% 5 DDR3 RAS DDR3 CAS K3 | RAS 2Q DOR3 CAS K3 | RAS 2Q
’ DDR3 BAL o DDR3.CAS p DDR3 WE 13 | CAS a1 DR3 WE 3] CAS 1
R202 “49% 5 DORIWE ), WE NC1 g WE ne1 [
- NC2 [HE—X NC2 X
DDR3 BA2 DDR3 ODT K1 L1 DDR3 ODT K1 L1
R203 496 5 DDR3_ODT HH———————————= 00T NC3 g opT NC3 HEE—
: NC4 X NC4 [z
o280 5 ppR3_RESED) 12 | ReseTs NG5 (ML DDR3 RESET T2 | pesers NG5 (M7
R208 49" Lamsnoroa P RA4 Lnotnoroo o R45
DDR3 RAS R43 222332333 ANRBBELEB3n00 240 1% 2FTR223% ARRBBELRRn0nn 240 1%
A\ —DOR3 RAS
DDR3 CAS >>5>33>333>33> 33333333333 > SSSS53535535>S S53533535>5>5>5>53>5>
A\ —DOR3 CAS
R207 4979
DDR3 WE = 2BBEDEEE6 2/B/ESSBSEERERl MTari2semieHA-125= 2|B(3|8D[E2(C|6 2/8B(H|SSSISZERIER] MTars256M16HA-125=
R209 “49%
DDR3_ODT
R210 496
A DDR3 CKEO ¢ ¢ -4
fpsst DDR POWER For VTT/VREF
+33V VITREF
DDRVIT  +L5V T
1 c22
u32 x
R21 5| REFIN VIN
+ t VLDOIN PGOOD
t = vo o GND
PGND EN
C267 | C269 [ g
C264——C203 10uF—l—.‘lOuF VOSNS ‘é: REFOUT
100F | 100uF c229 0.1ul
o 4.7UF
S| TPS51200DRCR
+15V +15V
A S N 1 i
€95 ==C96 ==C97 =—C98 9 ==C100=—=C101=—=C102=—=C108=—C1 C105==c10 c1o7‘Lc1o Ccl09==c110 c111==c11 Cl14==C115=—=C11/ 0117—]—011 C119—=C120=7=C121—=C122——C123=—C124=—C125=7=C126
4k | amrF | amoF | amne arF | amrF | amor | 4w | 47oF | a7oF | amF | amor | 4o | amor | a7oF arF | amF | amr | amor | a4 | a7oF | amF [ amr | amor | 4w | a7oF | amF | amoF | amor | 4w | a7oF
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FPGA CONFIG SPI '

+3.3V

o)

EIZ'/

R47 R48

47K > 47K E.mp R49

ua L 47K

3 QSPLCS 8§$: ggl 12' cs vee ? QSPI DO3
3 QSPI_DQ1 OSPI D02 37| DO(I01) /HOLD(103) [ OSPI CLK QSPI_DQ3 3 ||
3 QSPI_DQ2 7] 'WP(102) o CLK |5 OSPI DOO QSPI_CLK 2
GND £ DIo0) QSPI_DQO 3

w

N25Q128

SYSTEM CLOCK
GTP CLOCK
125MHz

200MHz +33V

L4
5000hm@ 100MJz
RS5 c131 c132 c133
RS54 c128 c129 c130 27K 1UF _Fmp T 4
47K _F.mp _FM T 470F 4
= =

—oﬂ~

5
ne |c1z4 3> MGT_CLKO_P 6
NC C135 > SYS_CLK_N 5 [0.1uF
0.1u% - £136 S»MGT_CLKON 6
|c137 o4 0.1uF -

1
1
3 [C1oF >> SYS_CLK_P 5 3 low
GND . S
SIT9102-125MHz -
SiT9102-200.00MHz

3 Http://www.heijin.org

. . AC7100 FLASH&CLOCK

ALINX Confidential i — &

DDate: Tuesday, August 29, 2017 Theet 9 of 11

5 | 4 | 3 | 2 T 1




VCCIN

<
a
(o]
N|H_|

9
w

5
mlb

POWER ON: VCCINT(Z.0V)->VCCBRAM(Z.0V)->VCCAUX-(1.8V)>VCCO(1.5V and 3.3V)

VCCIN

VCCIN 1.0V POWER +LOV
U9
L5 2.2uH 5000mA
12 AVIN1 SW1 ;
Rl ] —
PVIN3 SW3
13 vos (-4
EN 1V0_ PG RS7 0K R58
PG
SSITR S1K1%_|_ £
c1a1 rsw 17 ——c13 ——cus
——=cu0 3.3nF =288 22uF 0.1uF
10uF 8 0229 5
,_ DEF g 6606 FB
Foa<
TLV62130RGT| R61
ﬁl‘i £l % 200K 1%
1.5V POWER sy
u10
L7 2.2uH 5000mA
12 AVINL swi1 é Y Y Y —
1 L ] —
PVING sw3
14
1v8 PG 13 Vos
EN e 4 1V5 PG R63 R64
U, 130K 1057=C146 ——C147
C151 Fsw 7 22uF 0.1uF
—C150 3.3nF =8y
10uF 8 0222 5
DEF g 666 FB
Foao<
TLV62130RGT] R67
3|‘i Bl % 150K 1%

VCCIN 433V vecio
u12
Livin vour [
4
——cie6 | ADJ
0.1uF 3 en ——c1eg=—C167
10uF | 0.4uF
2 GND
SPX3819M5-33

ALINX Confidential

VCCIN 1.8V POWER +1.8V
us
L6 2.2uH 5000mA
12 AVIN1 Swi ;
i e ] E—
PVIN3 Sw3
14
1V0 PG EH vos
. 1v8 PG R59 R60
P 300K 1957=C138 =—C139
C144 ow 17 0.1uF
——cu42 3.3nF a8g
10uF 8 0922 5
DEF E 666 FB
Faa<
TLV62130RGT] R62
gl‘i Eihd 240K 1%
Ve 3.3V POWER 33v
UL
L8  2.2uH 5000mA
}2 AVIN1 Swi ;
5 PVIN2 sw2 js
PVING sw3
14
1v8 PG 13 vos
EN PW_GOOD R65 R66
9 | sorrr PG 750K 1655—C148=—C149
€153 o |2 220F | 0.1uF
——ci52 3.30F a8y
10uF 8 0299 5
DEF é 666 FB
Foao<g

20
16
15

6

TLV62130RGT|

R68
240K 1%

POWER ON: VCCINT(1.0V)->VMGTAVCC(1.0V)->VMGTAVTT(1.2V)

N

u3s
VINL PG
VIN2
ouT1
BIAS ouT2
EN
oo FB
ss 22
0o
ol TS
b=

+3.3V

Lav 1.0V
us4 MGTAVCC
H vina PG [
VIN2
4 ouTL
BIAS ouT2
51 en
7 oo FB
ss 22
0o
TS C165
c163 “l
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These 10s are on BANK34, Voltage is
VCCIN o VCCIN
cont €
8 3 3
1 2073 3
3 4 3
5 6 3
7 8
11]9 10 g 3
X1 12X 33
— 13 14 [
15 6 B13 L4 P
*—{15 16 g ERER gg B13_L4_P 3 3
*—7g 17 18 [55 B13 L4_N 3
sp 21|19 20155 L1p 3
3 B13_L5_P 5 23721 22 (%5 B13_L1 P 3 3
3 B13_L5 N A 55723 24 55 = B13 L1 N 3 3
3 B13_L7_P & 577125 26 [5g B B13_L2_P 3 3
3 BI3 L7N = 597127 28 55 = B13 L2 N 3 5
1 29 30
B13 13 P 31 32 B13 L6 P
3 BI3 L3 P BI N 33|31 3235 B3 6N B13 L6_P 3 3
3 B13 L3 N VRN 35133 3455 B34 190 F B13_L6_N 3 3
11 B34 123 P PR 37135 3635 B3 0N B34 120 P 11 3
11 B34_L23 N = 39137 38 [0 B34 L20 N 11 N
39 40
B34 L 41 42 B34 L21
11 B34_L18_N B34 =) 23|41 42 [ 24 B34 L21 P B34_L21 N 11 3
11 B34_L18_P B34 119 P 257143 44 [ 5 B34 127 P B34 121 P 11 3
11 B34_L19_P B34 L 27145 46 g B34 127 B34_L22 P 11 3
11 B34_L19 N = 29147 48 [5p = B34 L22 N 11 N
49 50
XADC VN 51 52
2 e XADG VN 3
5 XADC_VN §§ XADC_VP. 53 |51 5254 < B34 125 A
XADC_VP L—————— 2553 54 [ 25 A TAE B34_L25 11
%—57155 56 [5g B34 L24 N B34_L24 P 11 3
%5157 58 5o B34 L24 N 11 N
4 LN g 61 |59 60765 3
B16_L1 N TP 53] 61 62 [4 %
4 B16_L1 P I 8563 64 g5 3
4 B16_L4_N P 67 165 66 [ s < 3
4 B16_L4_P = 59167 68 [7g
71769 70 75 3
4 B16_L6_N ) 73| 71 72 7% 3
4 B16_L6_P = 757 73 74 75X 3
4 B16_L8_P = 77175 76 [7g X 3
4 B16_L8_N = 75177 78 8o 3
*—=H79 80X
S N
% &
4 o o L
= ® @
CON40X2_0_8MM
3 32
cong
18 3
4 B15_100 gg 3 1 2 5 ggg B15_1025 4
4 B16_l00 2P 513 4 51N B16_1025 4
4 B15 L4 P AN 5 6 TP B16_[21 N 4
4 B15 L4 N = 7 835 = B16_L21 P 4
9 10 P
4 B15 L2 P i '[%Z 112 (5 g B16_L23 P 4
4 B15 L2 N 15110 P 13 14 25 P B16_L23_N 4
4 B15 L12_P CREPEN 15 16 T35 B16_L22 P 4
4 B15 L12 N 5117 18 [ 35 = B16_L22 N 4
19 20 6
4 B15 L11 P = 1 Z ;; 21 22 i 11 'L'j ,5' B16_L24_P 4 6
4 B15_L11_N TN 5523 24 56 T L‘ N B16_L24_N 4
4 B15 L1 N P 57725 26 g 516 p B15 L8 N 4 6
4 B15_L1 P = 597 27 28 55 B15_L8 P 4 6
P 1 29 30
L 31 32 L7
4 B15 L5 P 33731 32|34 5 B15 L7_N 4 6
4 B15 L5 N = 3533 34 [ 36 9P B15 L7 P 4 6
4 B15 L3 N = 37135 3633 X B15_L9 P 4
4 B15_L3_P = 39137 38 [0 = B15_L9_N 4 2
1 39 40
4 B15 L19 P 1155 |[11 ,f,' 2; 41 42 ﬁ = g E,' B15_L15_N 4
4 B15_L19 N B15 120 P 25 |43 44 [ 75 5 N B15_L15_P 4 4
4 B15_L20_P BI5 20 N 27145 46 g 6P B15_L6_N 4 4
4 B15_L20_N 297 47 48 5o = B15_L6_P 4 4
15 114 P 51|49 50 5 4
4 B15_L14_P CREVEN 2351 52 [ EERS) B15 L13 N 4
4 B15_L14 N RN 55153 54 55 R B15 L13_P 4 4
4 B15_L21 P TN 57155 56 &g 5 0B15_L10_P 4 4
4 B15_L21 N 55157 58 6o = ’B15_L10_N 4 3
59 60
1 2
4 B15_L23 P i 'ég Z 23 61 62 24 } '[ig Z B15 L18 P 4
4 B15_L23_N 1P 85163 64 g5 EEA] B15_L18_N 4 4
4 B15_L22_P SRR 57165 66 g BT P B15 L17 N 4 4
4 B15 122 N 59167 68 75 B15 L17_P 4 4
69 70 4
B15 L24 P 71 7 B15 L16 P
4 B15_L24_P 71 72 B15 L16_P 4
M B15 124N éé B15 L24 N ;g [ ;A B15 L16 N B15 116N M 4
2 FPGA TCK o v RN 7w FPGA TDI 2 Z
FPGA_TCK éé FFEATEG 7577 78 g5 FFCATHS gg FPGA_TDI
2 FPGA_TDO 79 8 FPGA_TMS 2 4
5 &

HOLE1 HOLE2 HOLE3 HOLE4

El | Bl

ALINX Conf

1

dential

© @
CON40X2_0_8MM

1.5vInt
8 3
con
® 3
L16 P ® 3| ) 14 116 P
FERTTRY B F L L5 N Bution 3
B13 L15 P L5 P 5 6 i '[ﬂ Z B13 L14 P 3
B13_L15 N - 7 8f1g B13_L14 N 3
9 10 p
B13_L13 P S ABERS 112 5 il >B14_L10_P H
B3 LI N 1L P 13 14 18 N QB4 L10 N H
112 ] EREER] 15 16 e B14 18 N
B13_L12 N 17 18 B14_L8_P 3
19 20
13 111 P 2 14 115 N
Ty i SPElE it Beusy
B13_L10_P it = zg zg P e B14_L17 P 3
_L10_| 13 110N 27 28 14117 N 17
B13_L10 5927 28 5 B14_L17 N 3
L 31|29 30135 416 N 3
B13 L9 N 5 3531 32 (35 5 B14 L6 N H
B13 L9 P ¥ 35133 3435 EAY B13_100 5
B13 L8 N G 135 36 35 Y RAAC B14 L7 N
B13_L8 P 397137 3870 B14_L7_P 3
39 40
14 111 N 4 42 414p
Sﬁ_tﬂ_g TP 23] 41 42 24 A B14_L4_P g
B14 L14 N 14 114 N 2 jg jg 46 29 P Baﬁ’lig’ﬁ 5
114 414 p 2 28 7K L9
Bl4_L14 P 29 47 48 50 B14_L9 N 3
49 50
14 15 N 51 52 14 112 N
e T SR e pen 3
B14 L16_N ii '[ g E,' g? 55 56 g‘; lli I[ll ﬁ B14 113 N s
B14_L18_P 25157 58 [go B14_L13_P 3
59 60
13 117 P 61 62 14 13 N
FERTIAY TENSYA 658 62 [t fraeay Blatsn 3
B14 L21 N 14 L2L N 65 1 25 gp 68 14 120 N B ts P A
B14_L21 P R g; 67 68 gg 14120 P B14_L20_P 3
69 70
4122 p 7 14 119 N
vl iz 7 7|2 NN ryrry S
B14 124 N 4 L24 5175 76 |4 14 L23 B B14 123 P 3
B14_L24_P ﬁ ’ég e ; 77 78 ; ﬁ |L<§§5N B14_L23_N 3
B14_100 79 80 B14 1025 3
98
)
S
© ©
CON40X2_0_8MM
MGT TX2N 6
MGT TX3 P MGT RX2 P
MGT_TX3_P MGT TX3 N MGT RX2 N MGT Rx2 P 6
MGT TX3 N MGTRX2N 6
MGT_RX3 P MGT_TX0 P
MGT_RX3 | MGT TXOP 6
MGT_RX3_V3§§ MGT RX3 N MGT TXO N g MGT_TXON 6
MGT TX1 P MGT RX0 P
MGT_TX1_P: MGT RX0_P 6
MGTﬁTXliNéé MGT TX1 N MGT RXO N g MGT_RX0_N 6
MGT RX1 P MGT CLK1 P
MGT_RX1_| MGT RXL N MGT CLKL N MGT CLK1 P 6
MGT _RXL N: MGT CLKIN 6
15 P Bl6 12 P
B16_L5_P 5 6o N B16_L2 P :
ey - B sl f,
L7 L7 B16 13 N 13|
B16_L7_N B16_L3_N 4
16 19 P 16 110 P
e SN MK Benen 4
B16 L1L P el Al B16_L12 P 4
B16 L11 N B16_L12.N 4
B16_L13_P 11 LLll ,f: L1 b B16_L14_P 4
L 4
Bieioh SINEERS L5 Bl 4
B16_L15 N L B16 L16 N 4
16 117 P 16 118 P
4
ratiat 16 LN s Lis N BielioN 4
B16_L19_P Bt T B16_120_P 4
B16 119 N B16 120 N 4

oo
@

CON40X2_0_8MM
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