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Virtex-ll Platform FPGAs: Functional Description

18 Kbit Block SelectRAM
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Figure 29: 18 Kbit Block SelectRAM Memory in
Single-Port Mode

Table 15: Dual-Port Mode Configurations

Dual-Port Configuration

As a dual-port RAM, each port of block SelectRAM has
access to a common 18 Kbit memory resource. These are
fully synchronous ports with independent control signals for
each port. The data widths of the two ports can be config-
ured independently, providing built-in bus-width conversion.

Table 15 illustrates the different configurations available on
ports A and B.

If both ports are configured in either 2K x 9-bit, 1K x 18-bit,
or 512 x 36-bit configurations, the 18 Kbit block is accessi-
ble from port A or B. If both ports are configured in either
16K x 1-bit, 8K x 2-bit. or 4K x 4-bit configurations, the
16 K-bit block is accessible from Port A or Port B. All other
configurations result in one port having access to an 18 Kbit
memory block and the other port having access to a 16 K-bit
subset of the memory block equal to 16 Kbits.

Port A 16K x 1 16K x 1 16K x 1 16K x 1 16K x 1 16K x 1

Port B 16K x 1 8K x 2 2Kx 9 1K x 18 512 x 36

Port A 8K x 2 8K x 2 8K x 2 8K x 2

Port B 8K x 2 4K x 4 1Kx 18 512 x 36

Port A 4K x 4 4K x 4 4K x 4

Port B 4K x 4 2K x 9 1Kx 18 512 x 36

Port A 2Kx 9 2Kx 9

Port B 2Kx 9 1K x 18 512 x 36

Port A 1K x 18 1K x 18

Port B 1K x 18 512 x 36

Port A 512 x 36

Port B 512 x 36
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Virtex-ll Platform FPGAs: DC and Switching Characteristics

Table 6: DC Input and Output Levels (Continued)

Input/Output ViL Vin VoL Vou loL lon
Standard V, Min V, Max V, Min V, Max V, Max V, Min mA mA
SSTL3 | -05 VRer — 0.2 Vaer+0.2 | Vooo+0.5 | Vpege—0.6 VRer + 0.6 8 -8
SSTL3 I -05 Vger — 0.2 VRer +0.2 | Veco+05 | Vger—0.8 VRer + 0.8 16 -16
SSTL2 | —05 | Vgge—0.15 | Vgegp+0.15 | Voo +0.5 | Vygr—0.65 | Vpger +0.65 7.6 -76
SSTL2 I -05 | Vgge—-0.15 | Vpgr+0.15 | Voo +0.5 | VRgr—0.80 | Vgeg + 0.80 15.2 -15.2
AGP -05 Vger - 0.2 Veer +0.2 | Voo +0.5 | 10% Veeo 90% Veco Note2 | Note?2
Notes:
1. VoL and Vpy for lower drive currents are sample tested. The DONE pin is always LVTTL 12 mA.
2. Tested according to the relevant specifications.
3. LVTTL and LVCMOS inputs have approximately 100 mV of hysteresis.
LDT Differential Signal DC Specifications (LDT_25)
Table 7: LDT DC Specifications
DC Parameter Symbol Conditions Min Typ Max | Units
Differential Output Voltage Vob Rt = 100 Q across Q and Q signals 500 600 700 mV
Change in Vgp Magnitude AVop -15 15 mV
Output Common Mode Voltage Vocum Rt = 100 Q across Q and Q signals 560 600 640 mV
Change in Vg Magnitude AVocm -15 15 mV
Input Differential Voltage Vip 200 600 | 1000 mV
Change in V|p Magnitude AVp -15 15 mV
Input Common Mode Voltage Vicm 500 600 700 mV
Change in V,cp Magnitude AVicm -15 15 mV
LVDS DC Specifications (LVDS_33 & LVDS_25)
Table 8: LVDS DC Specifications
DC Parameter Symbol Conditions Min Typ Max Units
Supply Voltage Veco 3.30r25 \
Output High Voltage for Q and Q Vou Rt = 100 Q across Q and Q signals 1.575 \
Output Low Voltage for Q and Q VoL Rt =100 Q across Q and Q signals | 0.925 v
Differential Output Voltage (Q — Q), -
Q = High @ - Q), @ = High Vobirr Rt =100 Q across Q and Q signals 250 350 400 mV
Output Common-Mode Voltage Vocm Rr =100 Q across Q and Q signals | 1.125 1.2 1.375 \
Differenti.al lnEUt Voltage (Q__ Q. V\DIFF Common-mode input voltage = 1.25 V 100 350 N/A mV
Q = High (Q —Q), Q = High
Input Common-Mode Voltage Vicm Differential input voltage = +350 mV 0.2 1.25 Vecco—0.5 \
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Virtex-ll Platform FPGAs: Pinout Information

FG456/FGG456 Fine-Pitch BGA Package Specifications (1.00mm pitch)
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Figure 3: FG456/FGG456 Fine-Pitch BGA Package Specifications
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Virtex-ll Platform FPGAs: Pinout Information

Table 8: FG676/FGG676 BGA — XC2V1500, XC2V2000, and XC2V3000

Bank Pin Description Pin Number | No Connect in XC2V1500 | No Connect in XC2V2000
1 I0_L19N_1 E20
1 I0_L19P_1 F20
1 I0_LO6N_1 B21
1 10_LO6P_1 B22
1 IO_LO5N_A1 A22
1 I0_LO5P_1 A23
1 10_LO4N_1 C21
1 IO_LO4P_1/VREF_1 D21
1 IO_LO3N_1/VRP_1 C20
1 I0_LO3P_1/VRN_1 D20
1 I0_LO2N_A1 A24
1 10_LO2P_1 A25
1 I0_LOTN_1 B23
1 I0_LO1P_1 B24
2 IO_LO1IN_2 B26
2 I0_LO1P_2 C26
2 IO_LO2N_2/VRP_2 G20
2 I0_L02P_2/VRN_2 H20
2 IO_LO3N_2 C25
2 IO_LO3P_2/VREF_2 D25
2 I0_LO4N_2 E23
2 I0_L04P_2 E24
2 IO_LO6N_2 G21
2 I0_LO6P_2 G22
2 IO_L19N_2 D26
2 I0_L19P_2 E26
2 IO_L21N_2 F23
2 IO_L21P_2/VREF_2 F24
2 I0_L22N_2 E25
2 I0_L22P_2 F25
2 I0_L24N_2 H22
2 I0_L24P_2 H21
2 IO_L25N_2 G23 NC
2 I0_L25P_2 G24 NC
2 IO_L43N_2 F26
2 I0_L43P_2 G26
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Virtex-ll Platform FPGAs: Pinout Information

Table 8: FG676/FGG676 BGA — XC2V1500, XC2V2000, and XC2V3000

Bank Pin Description Pin Number | No Connect in XC2V1500 | No Connect in XC2V2000
3 VCCO_3 V19
3 VCCO_3 u2s5
3 VCCO_3 ui9
3 VCCO_3 T18
3 VCCO_3 R18
3 VCCO_3 P18
4 VCCO_4 AE20
4 VCCO_4 AE17
4 VCCO_4 W18
4 VCCO_4 W17
4 VCCO_4 V16
4 VCCO_4 V15
4 VCCO_4 Vi4
5 VCCO_5 AE10
5 VCCO_5 AE7
5 VCCO_5 W10
5 VCCO_5 W9
5 VCCO_5 V13
5 VCCO_5 Vi2
5 VCCO_5 V11
6 VCCO_6 Y2
6 VCCO_6 V8
6 VCCO_6 us
6 VCCO_6 u2
6 VCCO_6 T9
6 VCCO_6 R9
6 VCCO_6 P9
7 VCCO_7 N9
7 VCCO_7 M9
7 VCCO_7 L9
7 VCCO_7 K8
7 VCCO_7 K2
7 VCCO_7 J8
7 VCCO_7 G2

NA CCLK AB21
NA PROG_B C4
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Table 9: BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in XC2V1000 | No Connect in XC2V1500

2 IO_LO1P_2 D23

2 I0_LO02N_2/VRP_2 E21

2 I0_L02P_2/VRN_2 E22

2 IO_LO3N_2 F21

2 I0_LO3P_2/VREF_2 F20

2 IO_LO4N_2 G20

2 I0_L04P_2 G19

2 IO_LO6N_2 H18

2 IO_LO6P_2 J17

2 IO_L19N_2 D24

2 IO_L19P_2 E23

2 IO_L21N_2 E24

2 I0_L21P_2/VREF_2 F24

2 IO_L22N_2 F23

2 I0_L22P_2 G23

2 IO_L24N_2 G21

2 I0_L24P_2 G22

2 IO_L43N_2 H19

2 I0_L43P_2 H20

2 IO_L45N_2 J18

2 10_L45P_2/VREF_2 J19

2 IO_L46N_2 K17

2 I0_L46P_2 K18

2 IO_L48N_2 H23

2 I0_L48P_2 H24

2 IO_L49N_2 H21

2 I0_L49P_2 H22

2 IO_L51N_2 J24

2 I0_L51P_2/VREF_2 K24

2 IO_L52N_2 J22

2 I0_L52P_2 J23

2 I0_L54N_2 J20

2 IO_L54P_2 J21

2 IO_L67N_2 K19 NC
2 IO_L67P_2 K20 NC
2 IO_L69N_2 L17 NC
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Virtex-ll Platform FPGAs: Pinout Information

Table 9: BG575/BGG575 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in XC2V1000 | No Connect in XC2V1500
NA VCCINT R10
NA VCCINT P15
NA VCCINT P10
NA VCCINT N15
NA VCCINT N10
NA VCCINT M15
NA VCCINT M10
NA VCCINT L15
NA VCCINT L10
NA VCCINT K15
NA VCCINT K14
NA VCCINT K13
NA VCCINT K12
NA VCCINT K11
NA VCCINT K10
NA VCCINT J16
NA VCCINT J9
NA VCCINT H17
NA VCCINT H8
NA GND AD24
NA GND AD23
NA GND AD18
NA GND AD7
NA GND AD2
NA GND AD1
NA GND AC24
NA GND AC23
NA GND AC2
NA GND AC1
NA GND AB22
NA GND AB3
NA GND AA21
NA GND AA15
NA GND AA10
NA GND AA4
NA GND Y20
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Virtex-ll Platform FPGAs: Pinout Information

Table 10: BG728 BGA — XC2V3000

Bank Pin Description Pin Number
2 I0_L19P_2 F26
2 IO_L21N_2 F27
2 IO_L21P_2/VREF_2 G27
2 IO_L22N_2 G23
2 I0_L22P_2 H23
2 I0_L24N_2 G25
2 I0_L24P_2 G26
2 IO_L25N_2 H21
2 I0_L25P_2 J21
2 IO_L27N_2 H22
2 I0_L27P_2/VREF_2 J22
2 IO_L28N_2 H24
2 I0_L28P_2 H25
2 IO_L30N_2 H27
2 I0_L30P_2 J27
2 I0_L43N_2 J23
2 I0_L43P_2 J24
2 IO_L45N_2 J25
2 I0_L45P_2/VREF_2 J26
2 IO_L46N_2 K20
2 I0_L46P_2 K21
2 IO_L48N_2 K22
2 I0_L48P_2 K23
2 IO_L49N_2 K24
2 I0_L49P_2 K25
2 IO_L51N_2 K26
2 I0_L51P_2/VREF_2 K27
2 IO_L52N_2 L20
2 I0_L52P_2 M20
2 IO_L54N_2 L21
2 I0_L54P_2 L22
2 IO_L67N_2 L24
2 I0_L67P_2 L25
2 IO_L69N_2 L26
2 I0_L69P_2/VREF_2 L27
2 IO_L70N_2 M19
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Virtex-ll Platform FPGAs: Pinout Information

BG728/BGG728 Standard BGA Package Specifications (1.27mm pitch)
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Figure 6: BG728/BGG728 Standard BGA Package Specifications
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Virtex-ll Platform FPGAs: Pinout Information

Table 11: FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in the XC2V1000 | No Connect in the XC2V1500

2 I0_L48N_2 J5

2 IO_L48P_2 H5

2 IO_L49N_2 J3

2 I0_L49P_2 H3

2 IO_L50N_2 K7

2 IO_L50P_2 L7

2 I0_L51N_2 J4

2 I0_L51P_2/VREF_2 K4

2 I0_L52N_2 K1

2 I0_L52P_2 Ji

2 I0_L53N_2 L6

2 I0_L53P_2 M6

2 I0_L54N_2 L5

2 I0_L54P_2 K5

2 IO_L67N_2 L2 NC

2 I0_L67P_2 K2 NC

2 I0_L68N_2 M8 NC

2 IO_L68P_2 N8 NC

2 IO_L69N_2 L4 NC

2 I0_L69P_2/VREF_2 M4 NC

2 IO_L70N_2 M1 NC

2 I0_L70P_2 L1 NC

2 I0_L71N_2 M7 NC

2 I0_L71P_2 N7 NC

2 I0_L72N_2 M3 NC

2 IO_L72P_2 L3 NC

2 I0_L73N_2 N2 NC NC
2 I0_L73P_2 M2 NC NC
2 I0_L74N_2 N6 NC NC
2 I0_L74P_2 P6 NC NC
2 I0_L75N_2 N5 NC NC
2 I0_L75P_2/VREF_2 N4 NC NC
2 I0_L76N_2 P1 NC NC
2 I0_L76P_2 N1 NC NC
2 IO_L77N_2 P9 NC NC
2 I0_L77P_2 R9 NC NC
2 I0_L78N_2 R5 NC NC
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Virtex-ll Platform FPGAs: Pinout Information

Table 11: FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in the XC2V1000 | No Connect in the XC2V1500
6 VCCO_6 AF29
6 VCCO_6 AA22
6 VCCO_6 Y22
6 VCCO_6 Y21
6 VCCO_6 w22
6 VCCO_6 w21
6 VCCO_6 V28
6 VCCO_6 Va2
6 VCCO_6 V21
6 VCCO_6 u21
6 VCCO_6 T21
7 VCCO_7 R21
7 VCCO_7 P21
7 VCCO_7 N28
7 VCCO_7 N22
7 VCCO_7 N21
7 VCCO_7 M22
7 VCCO_7 M21
7 VCCO_7 L22
7 VCCO_7 L21
7 VCCO_7 K22
7 VCCO_7 E29

NA CCLK AF6
NA PROG_B B28
NA DONE AG5
NA MO AF25
NA M1 AG26
NA M2 AH27
NA HSWAP_EN c27
NA TCK D5

NA TDI A29
NA TDO B3

NA T™MS C4

NA PWRDWN_B AH4
NA DXN D26
NA DXP E25
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Virtex-ll Platform FPGAs: Pinout Information

Table 11: FF896 BGA — XC2V1000, XC2V1500, and XC2V2000

Bank Pin Description Pin Number | No Connect in the XC2V1000 | No Connect in the XC2V1500
NA GND AC1
NA GND AA28
NA GND AA3
NA GND W26
NA GND W19
NA GND W18
NA GND W17
NA GND W16
NA GND W15
NA GND W14
NA GND W13
NA GND W12
NA GND W5
NA GND V19
NA GND V18
NA GND V17
NA GND V16
NA GND V15
NA GND V14
NA GND V13
NA GND V12
NA GND u24
NA GND u19
NA GND u1s8
NA GND Utz
NA GND ui6
NA GND u15
NA GND ui4
NA GND ui3
NA GND ui2
NA GND u7
NA GND T19
NA GND T18
NA GND T17
NA GND T16
NA GND T15
NA GND T14
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Virtex-ll Platform FPGAs: Pinout Information

Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
1 10_L69P_1 F13
1 10_L68N_1 Ci1
1 10_L68P_1 Ci12
1 10_L67N_A1 B11
1 10_L67P_1 B12
1 I0_L60N_A1 F11
1 10_L60P_1 F12
1 10_L54N_1 D10
1 10_L54P_1 D11
1 10_L53N_A1 G12
1 10_L53P_1 G13
1 10_L52N_1 B9
1 10_L52P_1 B10
1 IO_L51N_1/VREF_1 B8
1 10_L51P_1 A9
1 I0_L50N_A1 K14
1 10_L50P_1 K13
1 10_L49N_1 A6
1 10_L49P_1 A7
1 I0_L30N_1 D9
1 10_L30P_1 C9
1 I0_L29N_A1 H13
1 10_L29P_1 H12
1 10_L28N_1 C7
1 10_L28P_1 C8
1 I0_L27N_1/VREF_1 E11
1 10_L27P_1 E10
1 10_L26N_1 J13
1 10_L26P_1 K12
1 I0_L25N_1 B6
1 10_L25P_1 B7
1 10_L24N_A1 E8
1 10_L24P_1 E9
1 10_L23N_1 G10
1 10_L23P_1 G11
1 10_L22N_1 A4
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
6 I0_L95P_6 W30
6 IO_L95N_6 V30
6 I0_L96P_6 V32
6 I0_L96N_6 W32
7 10_L96P_7 U31
7 I0_L96N_7 V31
7 I0_L95P_7 T28
7 I0_L95N_7 u2s8
7 10_L94P_7 us33
7 I0_L94N_7 U34
7 I0_L93P_7/VREF_7 u29
7 I0_L93N_7 T29
7 10_L92P_7 u27
7 I0_L92N_7 u26
7 I0_L91P_7 T30
7 I0_L91N_7 uU30
7 10_L84P_7 R32 NC
7 I0_L84N_7 T32 NC
7 I0_L83P_7 u25 NC
7 I0_L83N_7 T25 NC
7 10_L82P_7 R34 NC
7 I0_L82N_7 T33 NC
7 IO_L81P_7/VREF_7 N34 NC
7 I0_L81N_7 P34 NC
7 10_L80P_7 u24 NC
7 I0_L80ON_7 T24 NC
7 I0_L79P_7 R31 NC
7 I0_L79N_7 T31 NC
7 I0_L78P_7 N32
7 I0_L78N_7 P32
7 I0_L77P_7 T27
7 IO_L77N_7 R27
7 I0_L76P_7 N33
7 I0_L76N_7 P33
7 IO_L75P_7/VREF_7 R29
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
7 I0_L45N_7 J34
7 10_L44P_7 M27
7 I0_L44N_7 L27
7 10_L43P_7 H31
7 I0_L43N_7 J31
7 10_L30P_7 F32
7 IO_L30N_7 G32
7 10_L29P_7 N25
7 I0_L29N_7 M25
7 10_L28P_7 F34
7 I0_L28N_7 G34
7 I0_L27P_7/VREF_7 J30
7 I0_L27N_7 H30
7 10_L26P_7 K28
7 I0_L26N_7 L28
7 I0_L25P_7 H28
7 I0_L25N_7 J29
7 10_L24P_7 G29
7 I0_L24N_7 H29
7 10_L23P_7 L26
7 I0_L23N_7 K26
7 10_L22P_7 F33
7 I0_L22N_7 G33
7 I0_L21P_7/VREF_7 Ja8
7 I0_L21N_7 J27
7 10_L20P_7 K27
7 IO_L20N_7 J26
7 I0_L19P_7 E31
7 I0_L19N_7 F31
7 I0_L06P_7 D32
7 I0_LOBN_7 E32
7 I0_LO5P_7 L25
7 I0_LO5N_7 K24
7 10_L04P_7 D34
7 I0_LO4N_7 E34
7 IO_LO3P_7/VREF_7 G30
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Table 12: FF1152 BGA — XC2V3000, XC2V4000, XC2V6000, and XC2V8000

Bank Pin Description Pin Number No Connect in the XC2V3000
NA GND B34
NA GND B33
NA GND B20
NA GND B15
NA GND B2
NA GND B1
NA GND A33
NA GND A32
NA GND A27
NA GND A8
NA GND A3
NA GND A2

Notes:

1. See Table 4 for an explanation of the signals available on this pin.
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FF1517 Flip-Chip Fine-Pitch BGA Package Specifications (1.00mm pitch)
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Figure 9: FF1517 Flip-Chip Fine-Pitch BGA Package Specifications
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Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
0 IO_L49N_O Cc23
0 IO_L49P_0 c22
0 IO_L50N_O E22
0 IO_L50P_0 E21
0 IO_L51N_O F21
0 10_L51P_0O/VREF_O F20
0 IO_L52N_0 A24
0 IO_L52P_0 A23
0 IO_L53N_0 E20
0 IO_L53P_0 E19
0 IO_L54N_0 B22
0 IO_L54P_0 B21
0 IO_L67N_0 D21
0 IO_L67P_0 D20
0 IO_L68N_0 J20
0 IO_L68P_0 J19
0 IO_L69N_O F19
0 I0_L69P_0O/VREF_O F18
0 IO_L70N_O A22
0 IO_L70P_0 A21
0 IO_L71N_0O H19
0 IO_L71P_0 H17
0 IO_L72N_0 C21
0 IO_L72P_0 C20
0 IO_L73N_0 B20
0 IO_L73P_0 B19
0 IO_L74N_0 G18
0 IO_L74P_0 G17
0 IO_L75N_0 E18
0 I0_L75P_0/VREF_O D17
0 IO_L76N_0 A20
0 IO_L76P_0 A19
0 IO_L77N_0 D19
0 IO_L77P_0 D18
0 IO_L78N_0 C19
0 IO_L78P_0 C17
0 IO_L91N_0/VREF_0 K18
0 IO_L91P_0 J18
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Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
0 IO_L92N_0 F17
0 I0_L92P_0 F16
0 IO_L93N_0 B18
0 IO_L93P_0 B17
0 I0_L94N_0/VREF_0 J17
0 IO_L94P_0 J16
0 IO_L95N_0/GCLK7P E17
0 IO_L95P_0/GCLK6S E16
0 IO_L96N_0/GCLK5P A18
0 I0_L96P_0/GCLK4S A17
1 IO_L96N_1/GCLK3P C16
1 I0_L96P_1/GCLK2S C15
1 IO_L95N_1/GCLK1P H16
1 IO_L95P_1/GCLKOS H15
1 I0_L94N_1 A15
1 10_L94P_1/VREF_1 Al14
1 IO_L93N_1 F15
1 IO_L93P_1 F14
1 IO_L92N_1 G15
1 I0_L92P_1 Gi14
1 IO_L91N_1 B15
1 10_L91P_1/VREF_1 B14
1 IO_L78N_1 D15
1 IO_L78P_1 E15
1 IO_L77N_1 J15
1 10_L77P_1 K14
1 IO_L76N_1 D14
1 IO_L76P_1 D13
1 I0_L75N_1/VREF_1 E14
1 IO_L75P_1 E13
1 IO_L74N_1 A13
1 IO_L74P_1 A12
1 IO_L73N_1 F13
1 IO_L73P_1 F12
1 IO_L72N_1 J14
1 IO_L72P_1 J13
1 IO_L71N_1 B13
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Table 14: BF957 — XC2V2000, XC2V3000, XC2V4000, and XC2V6000

Bank Pin Description Pin Number No Connect in XC2V2000
NA VCCINT T21
NA VCCINT u1o
NA VCCINT u13
NA VCCINT u19
NA VCCINT u22
NA VCCINT V13
NA VCCINT V19
NA VCCINT W13
NA VCCINT W14
NA VCCINT W15
NA VCCINT W16
NA VCCINT W17
NA VCCINT w18
NA VCCINT W19
NA VCCINT Y12
NA VCCINT Y16
NA VCCINT Y20
NA VCCINT AA11
NA VCCINT AA16
NA VCCINT AA21
NA VCCINT AB15
NA VCCINT AB17
NA GND A2
NA GND A3
NA GND A16
NA GND A29
NA GND A30
NA GND B1
NA GND B2
NA GND B8
NA GND B24
NA GND B30
NA GND B31
NA GND C1
NA GND C3
NA GND C29
NA GND C31
NA GND D4
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