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VCCLV5 VCCLV5 VCCLV5
c<>l) LQI — P |0 ©O | o~ | 5 oD
N S N
228 2=z8 U3l SREERNS U3l BRYSNRE u31
016 017 1
V2 AB2 N2 2 H27 M2
VEN 16 A AB?? I0_0_VRN_16 025 VRP_16 AZZ VRP_16 VRN 17 Nzi I0_0_VRN_17 1025 VRP_17 gBZJ VRP 17 VEN 18 {53 | 10_0_VRN_18 1025 VRP_18 L318 VRP 18
DDR3-1 Dvi AAg4 | 10_L1P_TO 18 I0_L24N_T3_16 A3 DDR3-1_DQ63 DDR3-1 ADDRIS N5 | 10_L1P_T0_17 I0_L24N_T3_17 R33 DDR3-1 RASB DDR3- 1 kg | 10_L1P_T0_18 I0_L24N_T3_18 (30 DDR3-1 DGB1
DDR3-1 DQB2 Va4 | 10_LIN_TO 15 I0_L24P T3 16 AASE DDR3-1_DQ62 DDR3-1_ADDR14 Noo | IO-LIN_TO_17 I0_L24P T3 17 T34 DDR3- 1 CASB DDR3- 1 M7 | I0_LIN_TO_18 I0_L24P T3 18 T34 DDR3-1_DGBO
DDR3-1 DQB3 (yag | 10-L2p_T0_16 I0_L23N_T3_16 751 DDR3-1 DQ61 DDR3-1 ADDR13 Nog | 10-L2P_To.17 I0_L23N_T3_17 033 DDR3-1 WEB DDR3- 1 [5g | 10_L2P_T0_18 I0_L23N_T3_18 Al DDR3-1 DQRI
DDR3-1 DQB4 AB33 | 0-LN_TO_16 I0_L23P T3 16 WoE DDR3-1_DQ60 DDR3-1 ADDR12 Ro3 | I0_L2N_T0_17 I0_L23P T3 17 N34 DDR3-1 BA DDR3- 1 [54 | 10_L2N.T0_18 I0_L23P T3 18 (3 DDR3-1 DQp8
DDR3-1_DQS4 P AC34 | 10-L3°_T0.DQS 16 I0_L22N_T3_16 Woa DDR3-1_DQ59 Rog | 10_L3P_T0_DQS_17 I0_L22N_T3_17 N33 DDR3-1 BA1 DDR3- 1 P koq | 10_L3P_T0_DQS 18 I0_L22N_T3_18 (33 DDR3-1 DQR7
DDR3-1 DQB4 N Y33 | 10_L3N_TO_DQS 16 I0_L22P T3 16 ABD6 DDR3-1 D68 Pz | 10_L3N_TO_DQS 17 I0_L22P T3 17 R34 DDR3-1_BAQ DDR3- 1 N Mg | 10-L3N_T0_DQS 18 I0_L22P T3 18 H3d DDR3-1 DQR6
DDR3-1_DQBS vaa | 10_L4P_TO_16 I0_L2IN_T3_DQS_16 AAZE DOR3- 1_DO57 DDR3- 1_ADDRI11 5o | 10_L4P_T0_17 I0_L2IN_T3_DQS_17 a3 DDR3- 1 {56 | 10_L4P_T0_18 I0_L2IN_T3_DQS_18 33 DDR3-1_DQS3_N
DDR3-1_DQB6 AC3o | 0-L4N_TO_16 I0_L21P_T3_DQS_16 T DDR3-1_DQS7 DDR3-1_ADDRIO Toq | 10_LAN_TO_17 I0_L21P_T3_DQS_17 V33 DDR3-1 og | 10_LeN_T0_18 I0_L21P_T3_DQS_18 <33 DDR3-1 DQB3_P
DOR3-1 DCA7 AG33 | 10L5P_TO 18 I0_L20N_T3 16 Vo4 DOR3-1 DOh7 DDR3-1_ADDRO9 Tog | 10_L5P_T0_17 0_L20N.T3 07 (1o DDR3- 1 Ko7 10_L5P_T0_18 I0_L20N_T3 18 <3 DDR3- 1 DQ25
DDR3-1_DQB8 I0_L5N_TO_16 I0_L20P_T3 16 DDR3-1_DQb6 DDR3-1 ADDROS I0_L5N_TO_17 10 L20P T3 17 oo DDR3- 1 I0_L5N_T0_18 I0_L20P T3 18 DDR3-1 DQed
DDR3- 1 DQB9 V32 Y27 DDR3- 1 ADDRO7 P26 N32 DDR3- 1 M25 J32
Vg3 | 10_L6P_T0_16 I0_L19N_T3 VREF 16 Y6 57| 10_L6P_T0_17 I0_L19N_T3 VREF 17 53 [55 | 10_L6P_T0_18 I0_L19N_T3 VREF 18 al .
ABaL | IO-LBN_TO_VREF_16 I0_L19P_T3 16 AR DDR3-1_DWF N9 | IO-LBN_TO_VREF_17 0L19P 317 (o Ga3 | IO_L6N_TO_VREF_18 I0_L19P_T3 18 > DDR3-1
DOR3-1_Dho AB3y | 0-L7P_TL1s 0L18NT2.16  frooo DDR3- 1_ADDRO6 Ngo | 10-L7P_TL17 O_LIBNT2.17 |70 DDR3- 1 ca4 | 10_L7P_T1 18 O_LIBN.T218 5o
DOR3-1 D40 030 | 1O_L7N_T1.16 I0_L18P T2 16 W7 DDR3- 1_DCb5 DDR3- 1 ADDROS V30 | 1O_L7N_TL 17 I0_L18P T2 17 Uo7 DOR3-1 TEMNP EVENTE DOR3- 1 E3p | 10_LTN_T1.18 I0_L18P T2 18 = DDR3- 1 DQ23
DOR3-1 D41 V3o | 10_L8P_T1 16 I0_L17N_T2 16 Wa6 DOR3-1_DCB4 DDR3- 1 ADDRO4 V3L | 1O-LeP_TL17 I0_L17N_T2 17 U6 DOR3-1 CKE1 DDR3- 1 £33 | 1O_LeP_TL 18 I0_L17N_T2 18 28 DDR3- 1 DQ22
DOR3-1 D42 AA30 | 1O_LEN_TL 16 I0_L17P_T2 16 Wa9 DDR3-1_DCh3 DDR3- 1 ADDRO3 31 | 10_LBN_TL 17 I0_L17P_T2 17 58 DOR3-1 S1B DDR3- 1 F30 | 1O_LeN_T1.18 I0_L17P_T2 18 129 DDR3- 1 DQ21
DDR3-1_DQBS P AR30 | 10-LoP_T1.DQS_16 I0_L16N_T2 16 V29 DDR3- 1_DCb2 DDR3- 1_ADDRO2 R3p | 10_LOP_T1DQS_17 I0_L16N_T2 17 Uos DDR3-1_S0B DDR3- 1 P F31 | 10_LoP_T1DQS_18 I0_L16N_T2 18 8 DDR3- 1_DQ20
DDR3-1_DQSS N 73z | 10_LON_TLDQS 16 I0_L16P T2 16 V8 DOR3-1_DhE RSN L U UgL | 'O-LON_T1.DQS_17 I0_L16P T2 17 257 DOR3-1_CDT1 DOR3- 1 N F33 | 10_LON_T1DQS_18 I0_L16P T2 18 Hog DDR3-1 DMV
DDR3- 1 D43 vap | 10_L10P_T1 16 I0_L15N_T2_DQS_16 Vo7 DDR3- 1_DQS6 BRI D R Ugo | 10_L10P_TL 17 I0_L15N_T2_DQS_17 R DDR3-1_CDTO DOR3- 1 F34 | 10_L10P_TL 18 I0_L15N_T2_DQS_18 127 DDR3-1 D52 N
DDR3- 1_DOA4 va[ | '0_L1ON_T1 16 I0_L15P_T2 DQS_16 29 DDR3- 1_DCQS6 Rap | 1O_L1ON_TL 17 I0_L15P_T2 DQS_17 30 DDR3-1 CKED DDR3- 1 Hgp | 10_L10N_T1 18 I0_L15P_T2 DQS_18 181 DDR3-1 DQS2 P —VCCIVS
DDR3- 1 DCA5 I0_L11P_T1 SRCC_16 I0_L14N_T2_SRCC_16 DOR3- 1 DCh1 VCCLV5 DDR3-1 CKL P I0_L11P_T1 _SRCC_17 I0_L14N_T2_SRCC_17 DDR3-1 CKO N DDR3- 1 I0_L11P_T1 SRCC_18 I0_L14N_T2_SRCC_18 DDR3- 1 DQIL9
DDR3- 1_DQ46 AA31L Y28 DDR3- 1_DQ60 EEEEE— DDR3- 1_CK1_N P31 T29 DDR3- 1_CKO_P DDR3- 1 G32 J30 DDR3- 1_DQL8
/30 | 10_L1IN_T1 SRCC_16 I0_L14P_T2 SRCC_16 A2 ok e Bg | IO_LLIN_TL SRCC_17 I0_L14P_T2 SRCC_17 299 vl 30 | IO-LLINTL SRCC_18 I0_L14P_T2 SRCC_18 20 0 ©
DDR3- 1_DQ47 Wap | 10_L12P_T1 MRCC_16 I0_L13N_T2_MRCC_16 A28 DDR3-1_DOA9 e DDR3- b0 | 1O_L12P_TLMRCC_17 I0_L13N_T2_MRCC_17 R DDR3-1 SYS GLK N 922 DDR3- 1 Ga1 | 10_L12P_T1 MRCC_18 I0_L13N_T2_MRCC_18 29 DDR3- 1_DQLY NP
"~ 1 10_L12N_T1_MRCC_16 I0_L13P_T2 MRCC_16 DDR3- 1 D18 922 DOR3-1 QLK REF N I0_L12N_T1 MRCC_17 I0_L13P_T2 MRCC_17 DDR3-1 SYS ALK P xS DDR3-1 RESETE I0_L12N_T1 MRCC_18 I0_L13P_T2 MRCC_18 DDR3- 1 DQL6
@ po VRN 17 VRN 18 |
R VRP 18
XC7VX330T- 3FFGL157E VRN 16 | XC7VX330T- 3FFGL157E VRP 17
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Mo Ncnm O~ || |1 |© OHLDNS’OO
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VCCO_34 035 0 36
AC12 AH1 AE1 ACl1 AC22 ACl1
VRIL34 €12 |15 o vrn 34 |0_25_VRP_34 3 VRE 34 VRN 35 8 110 0.vrn_3s I0_25_VRP_35 €15 VRP_35 VRN 36 €22 | 15 0 vRN 36 I0_25_VRP_36 c18 VRP_36
DDR3- 2_DMVA AE9 AL13 DDR3- 2_DQ63 DDR3- 2_ADDRIL5 AN15 AD15 DDR3- 2_RASB DDR3- 2 AN24 AG21 DDR3- 2_DQB1
AEg | 1O-L1P_T0 34 I0_L24N_T3_34 K13 o s Apis | 10_L1P_TO_ADP_35 I0_L24N_T3 35 DLt . AP24 | 10-LLP_T0 36 I0_L24N_T3 36 AP e
DDR3-2 DQB2 I0_LIN_T0_34 10_L24P_T3 34 DDR3- 2 DQ6 DDR3- 2 ADDR] I0_LIN_TO_AD4N_35 I0_L24P T3 35 DDR3- 2 CASB DDR3- I0_L1N_T0_36 I0_L24P T3 36 DDR3- 2 DCB
DDR3- 2_DQ33 AC10 AN13 DDR3- 2_DQ61 DDR3- 2_ADDR13 AM18 AE13 DDR3- 2_WEB DDR3- 2 AN20 AE19 DDR3- 2_DQ29
g | 10-L2P_T0 34 I0_L23N_T3_34 AM1L3 : . . ANLg | 10-L2P_To_AD12P_35 I0_L23N_T3 35 ADL4 . AP0 | 10-L2P_T0 36 I0_L23N_T3 36 ADILo e
DDR3- 2 DQB4 I0_L2N_T0_34 10_L23P_T3 34 DDR3- 2 DQ60 DDR3- 2 ADDR1 I0_L2N_TO_AD12N_35 I0_L23P T3 35 DDR3- 2_BA2 DDR3- I0_L2N_T0_36 I0_L23P T3 36 DDR3- 2 DCR
DDR3- 2_DQS4_P AE12 AP11 DDR3- 2_DQ69 AL16 AD17 DDR3- 2_BAL DDR3- 2 P AM22 AE21 DDR3- 2_DQR7
I0_L3P_T0O_DQS_34 I0_L22N_T3_34 > 1 10_L3P_T0_DQS_AD5P_35 I0_L22N_T3 35 I0_L3P_T0_DQS._36 I0_L22N_T3 36
DDR3- 2_DQS4_N AE11 AP12 DDR3- 2_DQ68 AM16 AC17 DDR3- 2_BAO DDR3- 2 N AN22 AD21 DDR3- 2_DQP6
I0_L3N_T0_DQS_34 I0_L22P_T3_34 21 10_L3N_T0_DQS_ADS5N_35 I0_L22P T3 35 I0_L3N_T0_DQS_36 I0_L22P T3 36
DDR3- 2_DQB5 AD10 AP10 DDR3- 2_DQS7_N DDR3- 2_ADDR11 AP17 AF14 DDR3- 2 AN19 AF20 DDR3- 2_DQS3 N
I0_L4P_TO_34 I0_L21IN_T3_DQS_34 I0_L4P_T0_35 I0_L2IN_T3_DQS_35 ) I0_L4P_T0_36 I0_L2IN_T3_DQS_36
DDR3- 2_DQ36 AD9 AN10 DDR3- 2_DQS7_P DDR3- 2_ADDRLO AP16 AE14 DDR3- 2 AP19 AF19 DDR3- 2_DQS3_P
I0_L4N_TO_34 I0_L21P_T3_DQS_34 I0_L4N_TO_35 I0_L21P_T3_DQS_35 s I0_L4N_TO_36 I0_L21P_T3_DQS_36
DDR3- 2_DQB7 AF9 AP9 DDR3- 2_DQ67 DDR3- 2_ADDR09 AN14 AE16 DDR3- 2 AP21 AE22 DDR3- 2_DQR5
I0_L5P_T0_34 I0_L20N_T3_34 I0_L5P_TO_AD13P 35 I0 L2ON T3 35 [ I0_L5P_T0_36 I0_L20N_T3 36
DDR3- 2_DQ38 AF8 AN9 DDR3- 2_DQ66 DDR3- 2_ADDRO08 AP14 AE17 DDR3- 2 AP22 AD22 DDR3- 2_DQR4
I0_L5N_TO_34 I0_L20P_T3_34 I0_L5N_TO_AD13N_35 I0 L20P T3 35 [ I0_L5N_TO_36 I0_L20P T3 36
DDR3- 2 DQB9 AD12 AN12 DDR3- 2 ADDRO7 AM17 AG13 DDR3- 2 AM23 AD20
ADL1 | 0-L6P_T0_34 I0_L19N_T3 VREF 34 AM12 s O ANLS | 10-L6P_T0_35 I0_L19N_T3 VREF 35 AFL3 AN23 | 10-L6P_T0_36 I0_L19N_T3 VREF 36 ACLO s
I0_L6N_TO_VREF_34 I0_L19P_T3_34 - I0_L6N_TO_VREF_35 0 L19P T3 35 [ I0_L6N_TO_VREF_36 I0_L19P T3 36 -
DDR3- 2 DVB AF11 AM11 DDR3- 2 ADDRO6 AL15 AJl4 DDR3- 2 AM20 AH20
10 L7P T1 34 0 L18N T2 34 [ I0_L7P_T1 AD6P_35 I0 L18N T2 35 [ I0_L7P_T1 36 IO L18N T2 36 [
DDR3- 2_DQ40 AG11 AL11 DDR3- 2_DQ65 DDR3- 2_ADDRO5 AM15 AH14 DDR3- 2_TEMP_EVENTB DDR3- 2 AM21 AG20 DDR3- 2_DQ@3
AGg | 10-L7NTL 34 I0_L18P_T2 34 ALS . v AK1g | 1O-LTN_TL_ADGN_35 I0_L18P T2 35 AHLS . AKo4 | IOLTNTL 36 I0_L18P T2 36 7124 p—
DOR3-2_DOd I0_L8P_T1 34 I0_L17N_T2 34 DDR3- 2_DCb4 DDR3-2 ALDRO I0_L8P T1 AD14P 35 I0_L17N_T2 35 DDR3-2 CKEL DDR3- I0_L8P_T1 36 I0_L17N_T2 36 DDR3-2_DQ2
DDR3- 2_DQ42 AH8 AK9 DDR3- 2_DQ63 DDR3- 2_ADDRO3 AL18 AH19 DDR3- 2_S1B DDR3- 2 AL24 AH23 DDR3- 2_DQ21
I0_L8N_T1_34 I0_L17P_T2 34 I0_L8N_T1 AD14N_35 I0_L17P T2 35 I0_L8N_T1 36 I0_L17P T2 36
DDR3- 2_DQS5_P AG12 AM10 DDR3- 2_DQ62 DDR3- 2_ADDR0? AK14 AG15 DDR3- 2_SOB DDR3- 2 P AK19 AJ20 DDR3- 2_DQR0
I0_L9P_T1_DQS_34 I0_L16N_T2 34 I0_L9P_T1 DQS_AD7P_35 I0_L16N_T2 35 I0_L9P_T1_DQS_36 I0_L16N_T2 36
DDR3- 2_DQS5_N AH12 AL10 DDR3- 2_D\VB DDR3- 2_ADDRO1 AL14 AF15 DDR3- 2_ODT1 DDR3- 2 N AL19 AJ19 DDR3- 2_D\V2
I0_LON_T1 DQS_34 I0_L16P T2 34 I0_LON_T1 DQS_AD7N_35 I0_L16P T2 35 I0_LON_T1 DQS._36 I0_L16P T2 36
DDR3- 2_DQY43 AF10 AL8 DDR3- 2_DQS6_N DDR3- 2_ADDR0O AJ17 AG18 DDR3- 2_CDTO0 DDR3- 2 AK23 AG23 DDR3- 2_DQS2_N
I0_L10P_T1 34 I0_L15N_T2_DQS_34 I0_L10P T1 ADI5P 35 I0_L15N_T2_DQS_35 I0_L10P T1 36 I0_L15N_T2_DQS_36
DDR3- 2_DQ44 AG10 AK8 DDR3- 2_DQS6_P AK17 AF18 DDR3- 2_CKEQ DDR3- 2 AL23 AF23 DDR3- 2_DQS2_P VCCLV5
I0_L10N_T1 34 I0_L15P T2 DQS_34 ~— 10_L1ON_T1 ADI5N_35 I0_L15P T2 DQS_35 I0_L10N_T1 36 I0_L15P T2 DQS_36 —VCCLVS
DDR3- 2_DQYU5 AH10 AK12 DDR3- 2_DQb1 VCCLV5 DDR3- 2_CK1_P AJ16 AG16 DDR3- 2_CKO_N DDR3- 2 AL20 AK21 DDR3- 2_DQL9
I0_L11P_T1 SRCC_34 I0_L14N_T2 SRCC_34 —CIVS I0_L11P_T1 SRCC_35 I0_L14N_T2_SRCC_35 I0_L11P_T1 SRCC_36 I0_L14N_T2_SRCC._36
DDR3- 2_DQ46 AJ10 AJ12 DDR3- 2_DQ60 DDR3- 2_CK1_N AK16 AF16 DDR3- 2_CKO_P DDR3- 2 AL21 AJ21 DDR3- 2__DQLS
I0_L1IN_TL SRCC_34 I0_L14P_T2 SRCC_34 I0_L1IN_TL SRCC_35 I0_L14P_T2 SRCC_35 I0_L1IN_TL SRCC._36 I0_L14P_T2 SRCC_36 o J o
DDR3- 2_DQ47 AH9 AK11 DDR3- 2_DQ49 DDR3- 2_CLK_REF_P AH15 AH17 DDR3- 2_SYS CLK_N N < © DDR3- 2 AJ22 AH22 DDR3- 2_DQL7 <<
Aj9 | 10_L12P_TL MRCC_34 I0_L13N_T2 MRCC_34 AL p—— ©d o o Ajic | 10_L12P_T1 MRCC_35 I0_L13N_T2 MRCC_35 AGLT e 222 . AK2s | 10_L12P_T1 MRCC_36 I0_L13N_T2 MRCC_36 723 p NS5
2 10_L12N_T1_MRCC_34 I0_L13P_T2 MRCC_34 DDR3-2 DA NP3 DDR3-2 CLK REF N I0_L12N_T1 MRCC_35 I0_L13P_T2 MRCC_35 DDR3-2 SYS ALK P S DDR3- 2 RESETB I0_L12N_T1_MRCC_36 I0_L13P_T2 MRCC_36 DDR3- 2 DQ)
VRN 35 VRN 36 |
VRN 34 XC7VX330T- 3FFGL157E VRP_35 XC7VX330T- 3FFGL157E ¢ VITRERZ VRP_36
- VRP_34 - -
XC7VX330T- 3FFGL157E | vITRER VRP 34 | VITRER2 ‘
| | © _
™ LL ™ LL o < L o L @ > O T S O S
3% g% 22 $5 gLt
O .0 O O
T ° ° DGND T ° ° DGND =
DGND - DGND
: PoB: SCHEMATIC
- ALL DQ AND DM NETS IN A BYTE GROUP MUST BE MATCHED TO THEI R ASSOCI ATED DQS NETS = ANALOG
- IT IS RECOWENDED THAT THE TRANSM SSI ON LI NE OF A DQ' DM NET BE MATCHED TO I TS ASSOCI ATED DQS NET WTHI N +-5 PS = = DEVICES ADS7- V2 BOARD
- ALL ADDR, CMD, AND CONTROL S| GNALS MUST BE MATCHED TO THE CK CLOCK SIGNAL WTHIN +- 5 PS = <PRODUCT>
- PLACE VTTREF DECOUPLING CAPS AS CLOSE AS POSSI BLE TO RELEVANT FPGA PI NS <PRODUCT_1>
- VRN VRP TRACES SHOULD BE MATCHED AND SHOULD BE AS SHORT AS PCSSI BLE S DESIGN VIEW DRAWING NO. REV
e ot e O T, <DESI GN_VI EW HSC 13052 B
OF ANALOG DEVICES, PTD ENGINEER SIZE SCALE 5 23
T <PTD_ENG NEER> D | <SCALESHEET OF
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REVISIONS
REV DESCRIPTION DATE APPROVED
DDR3-1 AND DDR3-2 SODI MM
VCC1V5 VCC1V5
P6 P6 P6 P6 P6 P6
VITREF1 1 H R243 DDR3-1 CKEO 73 ‘ } R242 DDR3-1 CKE1 74 139 DDR3-1 D88 140
o 4 g 47K ! g 47K cORS: 1 DKBA 141 PORS- 1_DQ89 142
DDR3-1 DQO0 5 DQ05 6 8 NC 8 DDR3-1 ADDR15 78 DDR3-1 D35 143
DDR3-1 DQO1 7 ) n DDR3-1 BA2 79 DDR3-1 ADDR14 30 ) 145 DDR3-1 D44 146
o o 10 | COR: 1 DM 147 CoR 1 BOus 148
DDR3-1 DWVD 11 DQS0 P 12 DDR3-1 ADDR12 83 DDR3-1 ADDR11 84 DDR3-1 D41 149 )
) ) DDR3- 1_ADDRO9 85 DDR3- 1_ADDRO7 36 ) DDR3-1 DQS5_N 152
DDR3-1 D02 15 DQO6 16 ) DDR3- 1 DMb 153 DDR3-1 DQS5 P 154
DDR3- 1 DQ03 17 DQO7 18 DDR3- 1 ADDRO8 89 DDR3- 1 ADDRO6 90 . 155 . 156
) ) DDR3- 1_ADDRO5 91 DDR3- 1_ADDRO4 92 DDR3-1_DA2 157 DDR3-1_DOX46 158
DDR3-1 DQ08 21 DQ12 22 ) DDR3-1 D43 159 DDR3-1 D47 160
DDR3- 1_DQ09 >3 DQ13 Y DDR3- 1_ADDR03 95 DDR3- 1_ADDR02 96 . . 162
o o 0 o o oo 0 o o
DDR3-1_DQSL_P 2! R241 RESETB 28 DDR3-1_CKO_P ‘ (99 ) DDR3-1_CK1 P 165 166
- 29 | 30 - 101 : 102 ' 167 '
) % 4. 7K ) DDR3-1 CKO_N 103 DDR3-1 CK1 N 104 DDR3-1 DQS6 N 169 DDR3-1 DMVb 170
DDR3-1 DQ10 DQL4 DDR3-1 DQS6_P
33 ) 34 ; 105 106 171 ~ 172
DDR3-1 DQ11 35 DQL5 36 DDR3-1 ADDR10 107 DDR3-1 BA1 108 ) DDR3-1 Dp4 174
) ) DDR3-1 BAO 109 DDR3- 1 RASB 110 DDR3- 1 D60 175 DDR3-1 D65 176
oRs- 1 DIl6 39 D20 40 ; 111 112 DORS- 1Dl 177 (178
DDR3-1 DQL7 41 D1 42 DDR3-1 WEB 113 DDR3-1_SOB 114 ) 179 DDR3-1 DQ60 180
) ) DDR3-1 CASB 115 DDR3-1 CDTO 116 DDR3-1 Db6 181 DDR3-1 D6l 182
DDR3-1 DQS2 N 45 D\ve 46 ) DDR3-1 DOp7 183 ) 184
DDR3-1 DQs2 P 47 ) DDR3-1 ADDR13 119 DDR3-1 CODT1 120 ) DDR3-1 DQS7_N 186
. D22 50 DDR3-1_S1B SIB 191 NC_ {729 DDR3- 1_DW 187 DDR3-1_DQS7_P 188
e 51 s 52 RG. 1 Doss 1 189 SRG 1 Dos2 1
-1 DQL 53 ' NC VITREF 126 -1 DS 191 -1 DGB 192
~ D28 56 127 128 DDR3- 1_DXB9 193 DDR3- 1_DQ63 194
DDR3-1 D4 57 DQ29 58 DDR3-1 DQB2 129 DDR3-1 D86 130 ) R240 )
DDR3- 1 DQP5 DDR3-1 D83 DDR3-1 DB7 SAQ VCC1V5 DDR3-1 TEMP_EVENTB
59 . {60 ) 131 132 . 197 198
' p— 62 ' e 199 47K oA 200
DDR3- 1 _D\VB 63 DQS3_P 64 DDR3-1 DQS4 N 135 DDR3- 1 DM4 136 LRZ%WAJK—SAL SCL 202
oor. 1 Doz ) - ) m DDR3-1 DQs4 P 137 138 VTTDDR1 203 VTTDDR1 204
DDRS3- 1 67 68 ASOA626- U2SN- 7F ASOA626- U2SN- 7F ASOA626- U2SN- 7F ASOA626- U2SN- 7F
- D7 69 2 70
= = o
DGND  ASOA626- L2SN- 7F DGND  ASOA626- L2SN- 7F ponp  © SDP EEPROVITZC ADDRESS: XA DGND DGND DGND
— — = PCB: = —
- P6 SILKSCREEN: ' SCDI MM 1' - PLACE ABOVE THE CONNECTCR
VCC1V5 VCC1V5
VITREF2 ™ " l R282 DDR3-2_CKEQ - | R281 DDR3- 2_CKE1 P ™ DDR3- 2_D(B8 ™
1 00s | e 73 i M 74 N oo, 2 Dot 140
4 2 - ' 2 - 141 142
DDR3-2 DQO0 5 DQ05 6 8 NC 8 DDR3- 2 ADDR15 78 DDR3- 2 D35 143
DDR3-2_DQ01 7 ) n DDR3-2_BA2 79 DDR3- 2_ADDR14 80 ) DDR3- 2_DX44 146
9 30N 10 - 003 2_DCA0 147 P03 2_D015 148
DDR3-2_DMD DQS0_P DDR3- 2_ADDR12 DDR3-2_ADDR11 DDR3- 2 D41
11 12 83 84 149 ~
) ) DDR3- 2_ADDR09 85 DDR3- 2_ADDRO7 86 ) DDR3-2_DQS5_N 152
DDR3-2_DQ02 15 DQ06 16 ) DDR3-2_DMb 153 DDR3-2 DQS5 P 154
DDR3- 2_DQO3 17 DQO7 18 DDR3- 2_ADDR0O8 89 DDR3- 2_ADDRO6 90 ) 155 ) 156
) ) DDR3- 2_ADDRO5 91 DDR3- 2_ADDRO4 92 DDR3-2_DA2 157 DDR3-2_DO46 158
DDR3-2_DQ08 21 DQL2 29 ) DDR3-2_DA3 159 DDR3-2_DA7 160
DDR3- 2_DQO9 23 DQL3 24 DDR3- 2_ADDRO3 95 DDR3- 2_ADDR02 % ) 161 ) 162
ooR. 2 D81 N ) . ) DDR3-2_ADDRO1 97 DDR3- 2_ADDROO 08 ﬁg; gg 163 ﬁ; gg 164
DDR3- 2_DQS1_P 2 R268 RESETB 28 DDR3-2_CKO_P ' (99 ) DDR3-2_CK1 P 165 106
29 | 30 - 101 - 102 - 167 - 168
DDR3- 2_DQLO 33 Q DQL4 34 ~ 106 DOR3-2_DOB6 P 171 ~ 172
DDR3-2 DQ11 35 DQL5 36 DDR3- 2_ADDRI0 107 DDR3- 2 BA1 108 . DDR3- 2_DQ54 174
) ) DDR3-2_BAO 109 DDR3- 2_RASB 110 DDR3- 2_DAQ60 175 DDR3- 2_DQB5 176
LOR3-2_DQIG 39 X2 40 ~ 111 112 LERS-2 Dp1 177 ~ 178
DDR3-2 DQL7 41 D1 42 DDR3- 2_WEB 113 DDR3-2_SOB 114 ) 179 DDR3- 2_DQ60 180
) ) DDR3-2_CASB 115 DDR3-2_QDT0 116 DDR3- 2_DCb6 181 DDR3-2_DQ61 182
DDR3-2_ DOS2 N 45 Dhe 46 . 117 118 DbR3-2 Dbt 183 . 184
DDR3-2_DQS2_P 47 ) DDR3-2_ADDR13 119 DDR3-2_CDT1 120 ) DDR3-2_DQS7_N 186
J D2 50 DDR3-2_S1B S1B 121 NC DDR3- 2_DM7 187 DDR3-2_DQS7_P 188
DDR3- 2 DQ18 51 Dces 52 123 124 ' '
DDR3-2_DAQ19 53 ) NC VTTREF2 126 DDR3- 2_DCb8 191 DDR3- 2_DQ62 192
' oS 56 PRS-2 D8 193 PRS-2 D3 194
DDR3-2_DQP4 57 D29 58 DDR3-2_DQB2 129 DDR3- 2_DCB6 130 ) R316 )
DDR3- 2_DQP5 59 ) m DDR3- 2_DB3 131 DDR3- 2_DB7 132 VCCG3V3 ~ _ R317 4_7K SAQ 197 VCC1V5 DDR3- 2_TEMP_EVENTB 108
' BN 62 ' 199 47K S 200
DDR3-2_DME 63 B3P 64 ﬁ; ﬁ E‘ 135 LERS- 2 Dt 136 P VTT4DDZ2§ SAL 201 \S%DDRZ 202
1 -65 1 .3’ - 137 -138 203 204
DDR3- 2_DQP6 67 DB0 68
ASOA626- U2SN- 7F ASOA626- U2SN- 7F ASOA626- U2SN- 7F ASOA626- U2SN- 7F
DDR3- 2_DQ@7 69 D81 70
. .
><] >
1 GND1 1 GND2
DGND ASOA626- U2SN- 7F DGND ASOA626- U2SN- 7F DGND DGND DGND DGND
- TEMP SENSOR | 2C ADDRESS: 0X36
- SDP EEPROM | 2C ADDRESS: OXAG SCHEMATIC
PCB E ANALOG ADS7- V2 BOARD
- P5 SILKSCREEN: 'SODI MW2' - PLACE ABOVE THE CONNECTOR = DEVICES <PRODUCT>
<PRODUCT _1>
RAWING IS THE PROFERTY OF ANALOG DEVICES NG DESIGN VIEW DRAWING NO. REV
o ot s T T <DESI GN_VI EW HSC 13052 B
OR FOR ANY OTHER PURPOSE DETRIMENTAL TO THE INTERESTS — = = - ”
e o e <PTD_ENG NEER> D | <SCALESHEET OF
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REVISIONS
cs7 R65  rpea 1ve
|| 4. 64K SYS CLK P
LDGND ||
== R68 0. 1UF
> o 2o R66
O N O N 33
AD9577_QUT1_P 10K
R92 AD9577_OUT1_N R670
1MEG R67 DGND 1%&
Y1 ? — R63
33
10K
— DO << O
IS ©lo C56
XTAL1 25MHZ AD9577 1 | I3 XTAL2 25MHZ AD9577 roa I o o
| ] | { } Y K N
ZG'ZD ) 0. 1UF R62 FPGA 1V8
DGND
25. 000MEGHZ L 4. 64K
DGND C175 VOC3V3 RLL7 VOCLVB
L R229 N 0. 1UF C78 2" 40K
- | | | ' DDR3-1_CLK REF P
0 C199 w |9 Ull N
ENG R239 N 0. 1UF ENG: e 0. 1UF
: ﬁp&mingm%ﬁﬁ 0 Ci% - O OHM RES AND 0. 1UF CAP FOR SENSI TIVE / AGRESI VE POAER PI NS Q0 15 R89 R103
EFCUT - NOT USED R230 | 0.1UF - O OHM RESI STOR TO BE REPLACED W TH FERRI TE BEADS 3 jﬁo N i 33 10K
' | AFTER | DENTI FYI NG COUPLI NG | SSUES VREF o1 112 R626
QUTO - DDR REF_CLK 0 193 jf QL7 | 100
QUTL - FPGA SYS OLK R227 S0 1 PCB: 2|1 T+~ QLN 5 R88 DGND
QUT2 - DDR SYS_CLK 5 N - PLEASE AS CLOSE AS POSSI BLE TO APPRCPRI ATE POVER PI NS ADDS77_QUTO_P Lok %& 15, Q2 g 33 = R102
QUT3 - NOT USED Ro%8 C174) 1k AD9577_QUTO_N 4 oLk N Q2N P 10K
A | | PCB: ~ L Q3N P 2R X2 || DDR3- 1 CLK_REF N
veeavs | DGND - QUTPUT CLOCKS ARE 100 OHVS, DI FFERENTI AL S| GNALS S J—— VEE  PAD P | | o116
= - PLACE RESI STORS AND AC COUPLI NG CAPS © | s — 1 1 0.1UF VCCLV5
AS CLOSE AS POSSI BLE TO THE DRI VER ©wlo| g 2. 40K
< ‘ DGND
C63 =L | ADCLK944BCPZ 1
|| ADO577_OUTO_P DGND S8 76 R115 VCCLV5
~|a|B2TRE 80882 ]« u12 0. 1UF = ¥ 2. 40K DDR3- 2 OLK_REF P
. | |
= AD9577_OUTO_N
2 e 0. 1UF <o ~<o
>
Veee R93 9| rerert ==222¢ wlio ~io  C59 £SS k<SS 33 R101
6 > ro& xS 10K
1K REFCLK R301
B o R84 ,
3 100
REFOUT — DGND
8 DGND DGND 33
XTAL1 25MHZ_AD9577 T1 34 1 = R100
XTAL2_25NHZ_AD9577 / OUTOP = PCB: = ©lo ®<o 10K
XT2 33 V<O KXVIO
11 OUTON 5 - PLACE 200 OHVI AND SERI AL 33 CHM RESI STORS r<n s C75
TST1B OuUT1P ADSSTT_QUTL_P
12 28 ADOST7 OUTL N CLOSE TO RELEVANT DRI VER I DDR3- 2 CLK REE N
39 | 15728 OUTIN 7= T - PLACE AC COUPLI NG CAPS AND R114
0. 1UF VCC1V5
TST2A OUT2N o RESI STOR DI VI DERS CLOSE TO EACH OTHER DGND > 40K
SDA 31 | o OUT2P <5 AND AS CLCSE AS POSSI BLE TO RELEVANT RECEI VER | NPUT = '
scL 37 | oL OUT3P 15, C191 - CLOCKS ARE 100 OHVS, DI FFERENTI AL SI GNALS
20 OUT3N | ADO577_QUJT2_N
VCC3V3 R76\,0_DNI MARGIN N R106 VECLVE
| R73,,0 DN I 0. 1UF C70 oK
L R9L,,0 DN 40 | viax_ew | ' DDR3-1_SYS CLK P
GND paAD VCC3V3 0. 1UF
LL
g 019129 <DE AD9577ACPZ C190 R96 R107
OoN T o | AD9577_QUT2_P ™ ui13 10K
- L il A 33
© R627
© 0.1UF vee ,
DGND N8 ©lo 15 DGND 100
Q<2 &3 Qo R95
L o SS& 3 _jEQ o 24 = R105
VREF —Ql 12 33 10K
wi M owe > 0w 1(1) e Llg C69
VT - - )
| penp an 0577 CUT2 P Ny § e o 2<S  2<5 | — DDR3- 1_SYS CLK_N
= AD9577_QUT2_N 41 ek N #ZH Q2N fo— ] Wit 0. 1UF VCC1V5
B Jf QB 5™ W9 2. 40K
o L Q3N p— DGND
€13
g T - VEE PAD 169 1 = R109 VCCLV5
o
2. 40K
18| 2| ApcLkesasscrz y cre
o || DDR3- 2_SYS CLK_P
DGND 828 0 ;bp
“do wio L < R81
=<s  E<S PCB; - | 25 R99
- PLACE 10NF AND 100NF PARIS CLOSE TO POAER PI NS 10K
. g o R331
VOC3V3 VOC3V3 ©8 28 R80 ' 100
DGND P B DGND
= " " " " 33 — R98
AD9577 DECOUPLI NG CAPS g LS LS el S5 1> 10K
VCC3V3 8 T o 8 T o 8 T o 8 T o DGND o = @ = C71
o o o o 1 X< X<~ { } DDR3-2 _SYS CLK N
L L L L L L LL LL LL L L L L - R108
5::35::3(%::35::3£::3$::3§::3§::3 °:°::3 8::33::3 %::35::3 0. 1UF VCCIV5
3 °© 05 ° o o O o O °©5 °©5 SIS SIS ° SEN S o DGND 2. 40K
o o o o o o o o o o o o o e
PCB: o L oo L o L < L
- PLACE 10NF AND 100NF PARIS CLOSE TO POVER PI NS VOC3V3 - S —-—2%9 -3 ® -2 -3
. ©C s | s ©ClsP | s
2 |+5 SCHEMATIC
<t L oo LL L oo LL LL L L o L~ L L L oo LL <« LL O % DGND DGND % ANA L% ADS?_ V2 BOA\RD
H**\—lH**\—l(\]**HN**HO**HO**HH**HH**H N — 4 A -1 N — "9 N — 9N F— DGND P — P — = <PR01JCT>
©C |l s°© | 89 | s° | s S s | 89 | s | s© |39 |s© | s°© | 1 - - <PRODUCT 1>
DESIGN VIEW DRAWING NO. REV
DG N D OR FOR ANY OTHI RPOSE DE’ ENT/ HE INTERESTS < ms' m_V| EW HSC 1 3 O 5 2 B
— OF ANALOG DEVICES PTD ENGINEER SIZE SCALE 7 23
S <PTD_ENG NEER> D | <SCALESHEET OF
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DDR3 REFERENCE VOLTAGES

DDR-1 AND DDR-2 V
DDR-1 AND DDR-2 V

REVISIONS
REV DESCRIPTION DATE APPROVED
- BF_VCCLV8
VCC1V5 32 | |
10K l . l
LL LL
E‘3§§VC§ &3 &3 5o
o . . Te}
O 8 O 5 © S B
U9 ,
E VLDOIN 5
| REFN  REFOUT (o VITREF1
=] VOSNS Vo I VTTDDR]
DDR3- 1 REF_EN e PGOOD DDR1L_PWRGD 1P8
. VIN "
R222 DN < R558 gi% PGND _GND__PAD €--238 -5 25 835
10K 0 o T: 4 8| PAD | Tps51200DRCT © | g© | =2 O | = O | =
DGND VOC3V3 . ‘
= lDGND
BF VCCLV8
R177
10K l . l
LL LL
B 3-8 53 82 Qox
(ned . . —
O 8 O 5 O S —S9
uss ,
ﬁ VLDOIN 6
= REFIN  REFOUT [ VTTREF2
~ vosNs Vo I3 VTTDDR?
DDR3- 2 REF_EN AT PGOOD DDR2_PWRGD 1P8
‘ VIN
R170 R660 b i L |[PGND GND PAD TPS51200DRCT 5 - LELE 5 - = § S C:.? — S
10k NS gT'\ 4 8 | PAD O [ go [ 30303
<t
| DD o3 . ‘
- DGND
SCHEMATIC
E ANALOG ADS7- V2 BOARD
= DEV‘CES <PRODUCT>
<PRODUCT 1>
o DESIGN VIEW DRAWING NO. REV
<DESI GN_VI EW¢ HSC 13052 B
OOOOOOOOOOOOOOO - PTD ENGINEER SIZE SCALE 8 23
A <PTD_ENG NEER> D | <SCALE3MEET OF
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REVISIONS
FPGA 1V8
§gg§8§
— Z |0
JTAG CONNECTOR FPGA 1V8 FPGA 1V8 <<z zT< usl
AF2S |0 o VRN 14 veee 025 VRP 14 | P24
AN -—= = - - AP27
o N DATAO ANgj I0_L1P_TO_DOO_MOSI_14 I0_L24N_T3_A00_D16_14 AN ADDRI
E é’ ‘ﬁ E o(@/2 Ust )y < . NP DATAL AKa4 | 1O-LIN_TO_DOL DIN_14 I0_L24P_T3 A01_D17_14 AP26 ADDR?
FPGA 118 gi¥ @l glx = SN 328 83 o DATAZ AL34 | 10-L2P_T0_D02_14 I0_L23N_T3_A02 D18 14 APE ADDR3
goN @sa msh Vo 29000 XSy XSSP @Sy DATA3 Ap3y | 0-L2N_T0_D03_14 I0_L23P_T3_A03_D19_14 AN28 ADDRS
ITAG TG - “' W16 | CFeBvS.0 :Q(’ ioz Tl § Ap33 | I0-L3P_T0_DQS_PUDC_B_14 I0_L22N_T3_A04_D20_14 ANI2S ADDRS
Wiz | DX Socxc é‘n) > To AK3o | 10_L3N_T0_DQS_EMCCLK_14 I0_L22P T3 A05_D21_14 ANDE ASYNC ANSL
ITAG TCK DXP_0 >0 o CCLK 0 CaLK _sdy DATA I0_L4P_T0_DO04_14 I0_L2IN_T3_DQS_A06_D22_14 AREB
AB |\ o B QS DATAS AK3S | Lan_To_Dos. 14 I0_L21P_T3_DQS_14 AM25 AVEB
ACs | M- o DATAG AM32 | 1O-HANTODOS _L21P_T3_DQS_ AP29 AR
ITAG TDO MO_0 V8 DONE I0_L5P_TO_D06_14 I0_L20N_T3_A07_D23_14
Y8 | 2 o DONE_0 DATA/ ANS2 |\ 5" 5N To_po7 14 I0_L20P_T3 A08_D24 14 AN29 RD ROY
us - DGND AL33 - - - - - = AM27 VR RDY
ITAG TDI PROGB PROGRAM_B_0 T8 N TB ~_10_L6P_T0_FCS_B_14 I0_L19N_T3_A09 D25 VREF 14
JTAG TCK M8 | rek o INIT_B_0 = DATAS AMS3 || 3" 6N_To_D08_VREF 14 I0_L19P T3 A10_D26_14 AMZ6 BF_SPARED
JTAG TMS N9 | s o DATA9 AP30 |\ 7p 1 D09 14 I0_L18N_T2 A1l D27 14 AL26 BF_SPARF1
L8 - N8 JTAG TDO DATAL0 AP31 | = T~ T om0 Ars moa AL25 BF_SPARE2
JTAG TDI TDIO TDO_0 I0_L7N_T1 D10_14 I0_L18P T2 A12 D28 14
UL7 | e o DATALL AJS0 |\ ep T1 D11 14 I0_L17N_T2_A13 D29 14 AJ25 BF_SPARE3
U6 |\ o DATAL2 AKSL | Len 1 D12 14 I0_L17P_T2_A14_D30_14 AH24 BF_SPARE4
- AM30 - = - - - T == AH25
] ] 10 L9P T1 DQS_14 I0_L16N_T2 A15 D31 14 )
—;DGND 87832-1420- 1832 . =3 C308 DATA13 2\';'235 IO:LQN:Tl:Dgs:D13_14 10_L16P T2 CSIB_14 ﬁ?2275 I8
| | XC7VX330T- 3FFGL157E DATA14 I0_L10P_T1 D14 14 I0_L15N_T2_DQS_DOUT CSO_B_14 A
PCB: | DATAL5 AK29 AJ26 RDVRB
: y . 0. 1UF ALl | 10-L1ON_TL D15 14 I0_L15P_T2_DQS_RDWR_B_14 KT m———
- SILKSCREEN: ' FPGA JTAG 600CH - 10_L11P_T1 _SRCC_14 I0_L14N_T2_SRCC_14
ENG QLMZSQL I0_L1IN_TL SRCC_14 I0_L14P_T2 SRCC_14 ﬁfzzg FPGA_SCL
| peno FPGA OONFI G |'S CLEARED VHEN: SYS_CLK_P AL o_t12p T1_MRCC 14 0_L13N_ T2 MRCC. 14 AL28
— _ BLACKFI N | SSUES LOW STATE ON BF_PROGB SYS CLK N 10_L12N_T1 MRCC. 14 10_L13P_T2 MRCC. 14 BF_CLKQUT
XC7VX330T- 3FFGL157E
BLACKFI N FPGA CONFI G CLOCK BUFFER W TH 3- STATE QUTPUT
BF VOCLV8 BF VOCLV8
FPGA CONFI G SI GNALS LEVEL TRANSLATI ON FPGA 1V8
 vovs L cion L ci0 elslmlials |3/
FPGA_1V8 VOC3V3 @d o 0. 1UF 0. 1UF LIRE L RZ u31
—
2@ | betp 5 U26 DGND VCCO_15
o |y o | & g U2 vee =
Q —— = N~ = e ASYNC_ANS1 1/0E N
o S © S | DS17 AREB 1, 7 R134 ola PL vla  R136 LK FPGA DI P_SW) AC27 |+ o VRN 15 0 25 VRP 15 AC23 FPGA PCA9545 RESETB
DGND DGND AA2214SURSK ( RED AVEB > FPGA_SPI - e HEADER GPI 000_1P
VE 2] 1 v GA SPI CS AF33 AD24 GPl 000 1P8
U22 \/ B1 0 I0_L1P_TO_ADOP 15 10_L24N_T3_RS0_15
= 71 6 - 5 FPGA SPI_MOS| AF34 AC24 HEADER GPI Q01 1P8
JCCA VocE ol 2 AZDYZ 3 GND AD34 | 0-LIN_TO_ADON_15 I0_L24P T3 RSL 15 AD2E
2 B2 3 NC7SVL25P5X EPGA SPI_M SO I0_L2P_TO_AD8P_15 I0_L23N_T3_FWE_B_15 HEADER GPI Q02_1P8
4 OE_N GND AE34 | AC25 HEADER GPI 003_1P8
10 |~ 2 DGND A3 | 10-L2N_TO_ADBN_15 I0_L23P T3 FOE_B_15 A4
N TB 8| . o |5 NC7\WZO8K8X L FM-1 QK DIR 1P8 AHi3p | 10-L8P_T0_DQS_ADIP_15 I0_L22N_T3_A16_15 AE23 HEADER GPI Q04 1P8
DONE 9 4 DGND FMC-1 PG C2M 1P8 I0_L3N_TO_DQS_ADIN_15 I0_122P T3 A17 15 HEADER GPI Q05_1P8
1142 B2 e FMC-1_PG M2C 1P8 AH34 AF26 HEADER GPI 006_1P8
L R135 Ajad | 10-L4P_TO 15 I0_L21IN_T3_DQS_A18_ 15 A2
DIR2 FMC-1_PRSNT M2C B 1P8 0 L4N To 15 0 LolP 13 D HEADER GPl C07_1P8
LAN_TO_  L21P_T3_DQS_15
GND 0 FPADP SW AJSL |\ 1sp T0_ADOP 15 I0_L20N_T3_A19 15 AG2T FPGA_GPI O PB1
3 SN74AVC2T245RSVR DN FPGA DI P_SV2 AJ32 | == = - ppetaiahe AG26 FPGA GPI O PB?
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REVISIONS

REV

DESCRIPTION

DATE APPROVED

OTHER COMVENTS

MECHANI CAL COVPONENTS:

PCB BOARD STANDOFFS:

STANDOFFS:
- ETTINGER - 05.03.123 - SPACER MX12-N
- FARNELL STOCK CODE: 1466772

- QTY. 6

SCREWS:

- DURATOOL - MB6 PRA2MCS100- - SCREW PQZI PAN, SIS, A2, MBX6
- FARNELL STOCK CODE: 1420032

- qQry. 12

RUBBER BUMPER:

- KEYSTONE - 720 - RECESSED BUMPERS, RUBBER
- FARNELL STOCK CODE: 1651664
- QTY. 6
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= DEVICES <PRODUCT>
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