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CYCLONE V - BANKS 4A / 5A / 5B
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CYCLONE V - BANKS 3A / 3B / 7A / 8A / EXPANSION EREE
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FX3_CTLO 3B_I0_Y9__TX_B17P 1K DNP =
R! 1.8V MINI EXP 1
FX3_CTL1. U™ 3B_10_R9_RX_B18P T
X et U117] 3B.10_U12_RX BISP MINEEXP 2 VD3P3 VD3P3 VD3P3
FX3_CTL2 Uig™| 3B_10_ULL_RX BN
GPIF26 Vo5  3B_10_U10_ RX Bi4P L L BANK 3A
GPIF19 AA7"| 3B_I0_V10_RX BIOP = =
[T C5_DATA2_GPIF2 T35 3B_I0_AAT_TX_B12N F1030o T
55| 3B_10_T10_RX B8N E o o
GPIF20 3B_I0_P8__RX_BLIN GPIF17 p>———— 7= 3A_I0_M7_PR_ERROR__RX B7P = g y g
FX3_CTLI0 AB'; 3B_I0_P9__CLKIN__RX_B23N GPIF15 “g 3A_10_M6__PR_DONE__RX_B7N ST VEEE ST VEE ESECLCRCKY N DSECISORCHY N LISECISORCKY N
FX3_CTL6 ABT>] 3B_10_AB10_FPLL BL CLKOUT1_FPLL BL CLKOUTN_TX_B2IN GPIF8 q‘; 3A_I0_R5__DATA8__RX_B1P
FX3_CTL8 75| 3B_10_ABLL_FPLL BL_CLKOUTO_FPLL_BL_CLKOUTP_FPLL BL FB_TX_B21P GPIF6 p>————p= 3A_I0_R6__DATA6_RX BIN
GPIF18 3 3B_I0_V9__RX_B1ON GPIF16 y>—————s> 3A_I0_R7_PR_READY _TX BoN
FX3_CTL3 3B_I0_R12__TX_B20N GPIF1L >————=ef 3A_I0_W9_DATALL_TX B4P
FX3_CTL7 '; 3B_I0_R10__RX_B22N GPIF9 vg 3A_I0_W8__DATA9__TX_BAN RIDSI:P R1D5,§P ?215 521(5); 5228
PWR_STAT 3B_I0_R11__RX_B22P C5_DATA4_GPIF4 59| 3AZI0_P6 _DATALG_RX_B3N
GPIF2L 3B_I0_N8__RX_B1IP GPIF14 V&S] 3A_I0_P7_TX B8P
FX3_PCLK A 3B_I0_N9__CLKIP__RX_B23P C5_DCLK_CTL9 US| 3A_I0_V6_DATAL5__TX B6P
D GPIF28 A 3B_I0_AAI0_ TX_BI6N GPIF7 0 3A_I0_U8__DATA7__TX_B2P e HW REV.O LEDL
FX3_CTLI2 : 3B_I0_AAL2__TX_B24P GPIFS UsS] 3A_I0_UT_DATAS_TX B2N
GPIF24 Zag>| 3B_I0_T9_RX_BLN C5_DATA3_GPIF3 eS| 3A_I0_U6__DATAI3_ TX B6N eSS o
GPIF30 AAS"| 3B_I0_AA9_TX BIl6P GPIF10 To=| 3A_I0_N6__DATAL2_RX B3P DNP DNP -
GPIF23 3B_I0_AA8__TX_BI3N GPIF13 755 3A_I0_T8__CLKUSR_RX_B5P
GPIF12 3A_I0_T7__DATAL4_RX_BSN
SCEBA_F23 SCEBA_F23 A
- T 7 7
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u1ss |
G4 T | VDIPL
GND GND
VCCA _FPLL_C5 3 2 VCCINT_C5
T FOLER o | SND OND "Aa3 ! T . . . . . . . . T
GND GND |
v ALL
GND GND
GND GND [AAL |
| veca FrLL VREFB2AN0 [0 GND oNp NI
HI9 - V7 5 | c28 c29 ca cat c3 c33 c34 c3s
M3 | VCCAFPLL VREFBIANO |7 SND GND g VD1PL 10nF 0/1uF 0.1uF 01uF T0F 470F 47UF 220F
a2 VCCA FPLL VREFB3BN0 (12 M2 1 GND GND (53 | : :
18 1 veeaFeLL VREFBAAND (2310 19 1 GND N (DD |
VCCA_FPLL VREFBSANO [R20_ GND GND L L L L L L L L
T | VecATFPLL o 20 GL9 | GND GND [ | = = = = = = = =
VD2PS - Cia F B14 "~ %
VREFB7ANO (—S14 FL | GND anp (Bl | R
a3 VREFBBANO B84 2 | GND GND 2
VR L (63 VCCBAT LR = GND GND |— ]
oL - Ao GND GND [ 1
5 }—ABL | GND GND
B2 vecioaa vee Aux (213 b—H52 1 GND GND (HZ- ] .
i vecioza VCC_AUX [—£o- 2391 GnD GND (2 | =
VCCIO2A VCC_AUX GND GND
Y4 | yccioza VCCAUX D18 L3 | GND GND Y Ly Sy Sy S Sy S S S U IR
Wis v U
veelo L cs VG AL |mm v2| SND S |y |
JO%LY VCC_AUX Y21 GND Gnp (2 ‘
GND GND 22
yo— VCCIO3A D2 21 oo GND (20— | A LI (e L1t D25
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Wag vecioss vcepDiAA B2 T4 GND GND (0 | cor | e C180 178
ECCOSE VCCPDIA Wit Nii| SNP GND vz | 470F | 4TuF 470F | aTuF
VCCPD3BIA GND GND
VD2Ps Wiz NI7 V. |
o2l VCCPD3BIA GND GND
Wid VD3P3 NT5 v
VCCPD3BIA GND GND |
Ui Wi7 vD2PS H22 ABI9
| S \RESAREIE | D GND R VCCA_FPLL_C5 VD2P5
e VCCiosA VCCPDSA (2 T B VCCRD GND N (A2 | - L5
wis | vecioaa vecppss (MU g XBVC GND anp (SU |
A2 vcciosa VCCPDSB (10 GND GND (5 |
VCCIOAA VCCPD7ABA < GND GND MMZ10055601C
AALS | ycciosa VCCPD7ASA (B0 0 GND GND (& | & c Ef £
VCCPD7ASA GND GND T
VD3P3 VeChDTABA [ OB i CNp oo V2 | 470F | 4TuF 470F | 4TuF
- - VCCPD7ASA R GND [ |
I RI8E|RYSCIOSA VCCINT C5 viz | GNP GND 57
Kig ] VCCIOsA - AT GND GND | -
ra8 1 vecioss o1s L ) GND |—£ | =
vCCIosB vee o D) GND (£
xB_yccio vee [P 021 Gyp &ND [ £ !
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U19A

P - PORT

V101

SEC 1/7

DQO
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9
DQ10
DQ1L
DQ12
DQ13
DQ14
DQ15
PCLK
CTLO
CTLL
CTL2
CTL3
CTL4
CTL5
CTL6
CTL7
CTL8
CTL9
CTL10
CTL11

CTL12

PMODEO
PMODE1L

PMODE2

INT_N_CTL15

RESET_N

F10 GPIFO K GPIF0
F9 GPIFL K GPIFL
F7 GPIF2 K GPIF2
G10 GPIF3 K GPIF3
G9 GPIF4 K GPIF4
F8 GPIFS K GPIF5
H10 GPIF6 K GPIF6
H9 GPIFT K GPIFT
J10 GPIF8 K GPIF8
9 GPIF9 K GPIFY
K11 GPIF10 K GPIF10
L10 GPIF11 K GPIF1L
K10 GPIF12 K GPIF12
K9 GPIF13 K GPIF13
J8 GPIF14 K GPIFL4
G8 GPIF15 K GPIF15
J6 FX3_PCLK K FX3_PCLK

K8 FX3 CTLO {FX3_CTLO

K7 FX3 CTL1 KFX3_CTLL
J EX3 CTL2 KFX3_CTL2
H7 FX3 CTL3 < EX3 CTL3
G7 FX3 CTL4 KFX3_CTL4
G6 FX3 CTL5 KFX3_CTLS
K6 EX3 CTL6 K FX3_CTL6
H8 EX3 CTL7. KFX3_CTLT
G5 FX3 CTL8 KFX3_CTL8
H6 FX3 CTL9 K FX3_CTLY
K5 FX3 CTL10 K FX3_CTL10
J5 FX3 CTL1L < EX3 CTL1L
HS5 FX3 CTL12 << FX3_CTLI12

G4 PMODEQ
H4 PMODEL

L4 PMODE2

L8

VIOL_FX

FX3 GPIF + BOOT

c5_DATA0_GPIFO Y—RIOA A A0 Sycpir
C5_DATAL_GPIF1 Yy—R20L 10 > GPIFL
C5_DATA2_GPIR2 Yp—RIBAAAD  Sscpir
C5_DATA3_GPIF3 S—REBANAAL  SSepirs
C5_DATA4_GPIF4 Yy—R104 40 >GPIF4

C5_DCLK_CTLo py—R105 40 SFX3_CTLY

U198

SO - PORT

V102

SEC 2/7

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23
DQ24
DQ25
DQ26
DQ27
GPIO45

K2 GPIF16 K GPIF16
4 GPIF17 KGPIF1T
K1 GPIF18 K GPIF18
2 GPIF19 KGPIF19
3 GPIF20 K GPIF20
J1 GPIF21 KGPIF2L
H2 GPIF22 KGPIF22
H3 GPIF23 K GPIF23
F4 GPIF24. <<GPIF24
G2 GPIF25 KGPIF25
G3 GPIF26 K GPIF26

F3 GPIF27 KGPIF27
| F2__

PMODE[2. .0]

PMODE2

CVvDDQ 10K

R30 R31
DNP 10K =

C5

FX3

i

C52
2.2uF

PMODEL

VIOl FX

R22
DNP

VIOl _FX

PMODEQ

NSTATUS {<&—K FX3_GPI1052
NCONFIG Y)>————< FX3_GPIO51
CONF_DONE{&———<K FX3_GPIO50

R23
DNP

SPI-MOSI_UART-RX

u19cC

s1

- PORT

V103

V104

SEC 3/7

F5 GPIF28 << GPIF28

El GPIF29 K GPIF29

ES GPIF30 K GPIF30

E4 GPIF31 << GPIF3L
LB (FX3_GPIOSO
LB2  (Fx3 GPIOSL
FDs (CFx3_GPIOS

DQ28
DQ29
DQ30
DQ31
125-CLK
125-SD

12S-WS

D4 SPI_CLK

Cl SPI-SSN_UART-CS (NFX3_UART CS
C2__SPI-MISO_UART-TX (FX3_UART_TX

D5 SPI-MOSI_UART-RX (K FX3_UART_RX
C4

UART-RTS_SPI-SCK
UART-CTS_SPI-SSN
UART-TX_SPI-MISO
UART-RX_SPI-MOSI

12S-MCLK

FX3

VI04_FX

o UiET s (433 data pa 33

SPI Flash

R27 R26 R25
4.7K 4.7K 4.7K

VI04_FX

SPI-MISO_UART-TX

SPI_CLK

ofrfo
Qo

SPI_Hold# flash

SPI-SSN_UART-CS
SPI_Wp# flash

[ o

J6

L ‘(FX3_UART_RX

2 CFX3_UART_TX
3

R21
4.7K

R24 R29
100K

DNP

o beTanced out Wieh s weak pull-dom.

Nuand

o




T 7 3 7 5 6
FX3 DEBUG + CLOCK SEL
U19F
MIsC
SEC 6/7
12C-GPI058_SCL 22—
12C-GPI059_SDA 210
12C-GPI060_CHARGER-DETECT 2L FSLC[2..0]
w0
g
s e e
TCK F6 TCK_USB BT B Lot =
DI E7 TDI_USB
D0 C10 TDO USB CVvDDQ CVDDQ
™S E8 TMS_USB
Bl TRST_N_USB
TRST_N 553 55T
10K 10K
FX3
ESLC2 EsLC1 L ESLCO.
R193 R34
DNP 10K
FX3 JTAG
VD1P8 VD1P8 =
A A
8 5 o 5
<l 8 g g g %
1 2 U19E
VT_REF V_SUPPLY
- - XTAL / CLK
HIREERE s 4
TRST_N_USB NiTRST GND1 SEC 5/7
D1 uss S| g a8 EsLco |-B2 Fsico
; . ESLCL B4 FsLC1
1S use T™S _ GND3 5
§ FSLC2 FSLC2
|
TCK UsB 9 | ek 8 GND4 |10 cé
g XTALIN 2
g
— 11 Rrek N GNDs 22 g xTaLouT ST
g
Do usk 181 1po GNDs |4 cLkin 27 < FX3_CLK
D6
CLKIN_32 22—
NSRST 5 1 N_srsT GND7 (28
171 DBGRQ GNDs 18 X3
12 1 pBGACK GNDy -2
DNP
‘:MM e Nuand
A
T 0 7
T 7 3 7 5 6




3

USB CONNECTIONS

u19D
U - PORT VBUS_IN
SEC 4/7
veus [EL
veus/
s ote_ip <2 S J_ T
0.1uF

SSRXP Ad SS RX P
SSRXM A3 SS RX M

veus =
SSTXP 22 C53 0.1uF SS TX P =
SR cs4 0.AUF s mxm

A9 SS_DP.
DD,\; Al0 SS DM
veus/
vear
NC All
6.04K /1%
R_USB2 Ri0
R_USB3 B3 200 R41
FX3

USB3.0 TYPE B

VBUS_IN

L6
™ [r—
VBUS
DM SS DM
b.p SS DP.
SS_T%(_IB SS TX M
SSTX P SS TX P
GND_D

SS RX N SS RX M

SSRXP [ SS RX P
GND_TAB_1 [
oND TAB2 [l b

L7
USB3TYPEB
ESD DEVICE
u22
SS TX M 10 10 1 L SS TX M
SS_TX P 9 2 2 SS TX P
SS_RX_P 7 n 4 SS RX P
SS RX M 6 5 5 SS RX M
8 32

ESD Protector L

Nuand
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T 2 3 I 7 5 5
e s
U196
VDD_FX POWER VDD
ViP2 rao VDD_FX
SEC 7/7 vBAT EL0 ?
| E10
HL 1 vop1
c3
7| voos VIOS_FX MPZ2012S601A cs7 | css | cse ceo | cer | ce2 | ces | ces | ces | ces
E9 56
T VDD4 cn 22uF 0AUF | 0.0UF | 0.1uF 100F | 10nF | 0.1uF | O.AuF | 10nF | 0.1uF | 10nF
VDD5 VIos
L5 | vpps
JiL VIo2_FX
S voD7
VDD8
n | =T VI3 FX
AVDD_FX =
USRX_VDDQ AT | avop vios |-E2 cvDDQ
USTX_VDDQ A2 B6 VI04_FX
USRXVDI cvDD
T = 9 vio1 V102
85 | Lsrxvong e | M VIOL FX
o VD1P8 0
VIO 1 E2-
viorz [P ]
@ MPZ2012S601A
1 vssi
VSS2
E2] Vess avss BT VIO1_FX V102 FX
To Vst AL
o Vsss U3VSsQ )
VeSS B9 cer | ces 69 cno cn
Lot vss7 U2AFEVSSQ FPGA VCCIO
13 ] Vss8 B8 0.uF | 0.1uF 100F 0.1uF 10nF
VSS9 U2PLLVSSQ
VSS10 ) :
2] Voo veelo L cs
Vss12
= FX3 V103 V105 V104
U3RX_VDDQ AVDD VIO3_FX VIO5_FX VIQ4_FX  VD3P3
viP2 _— USRX_VDDQ ViP2 rB12 AVDD_FX cn2 o | c76 o | c4 cs |
T 0.10F 100F 0.1uF 100k [ 0.1uF 100k [
MPZ2012560TA MPZ2012S60TA | | |
78 80 cs1
c79
0.1uF 22uF 0.10F 470F
= = U3RX_VDDQ = V1P2
USTX_VDDQ = V1P2
AVDD = ViP2
cvbDQ = V1P
VDD = V1P
viol = V1P
U3TX_VDDQ CcvDDQ N
V103 = V1P
vioa = V3P3
viP2 o1 U3TX_VDDQ vDIPs o cvDDQ V105 = V1P
MPZ2012360TA MPZ2012360TA
82 caa
ce3
0.1uF 22uF 0.10F 10nF

Nuand
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2 3 T 1 5 3
VD3P3 B3 VD3P3_CLK
MLZ2012M1ROHT000
C259
€260
- 0.1uF DNP
A A = =
= 7 N R176 . .
DAC_SCLK SCLK
DAC_SDIN % SDIN 2 -l TRIM VOLTAGE DNP, { AUXDAC_TRIM
DAC_NSYNC NSYNC &
- o o
& & VD3P3_CLK
AD5621BKSZ-500RL7 FB20
m DNP
U6
VD3P3_CLK 5, UNUSED_CLKO
= VOUT VIN VD3P3 CLK
B17 VD3P3_CLK (3 CLK OF
MPZ20125601A DIAIERY
_L 4ef BYPASS GEL
C89 GND 2 33
0.1uF R192
ol @S B R137 TC1014-3.0V 1K
u26 DNP C268 =
= oo o 470pF
ADF_RFIN A C165 100pF S5 gg > =
s + I3 MUXOUT fa2 > ADF_MUXOUT_3p3 L CLK_OE CLCOF
RFINA =
o] 100pF
] |—| RFINB
. | L o |2
CO8 || _OMF 8| pepy C166 C265 C266
! Co4 R45 0.1uF 10uF 10nF
15nF 49.9K UNUSED _CLKO
\ o
ADF_CE % CE < N - — — —
ADF_CLK & CLK 22 g2 & 2 q — U24A = = =
AR TS ™ %% gR gz B ] S 8 s
-/ c98
ADF4002BCPZ 2 R46 68nF 3 5
R186 Sl el S 5.1k
ACE EN 0 A L A ap 6  clk OE
R  VD3P3 CLK VD3P3_SI N0109-T-002-3
1K = =
B16
MPZ2012S601A VD1P8_CLK VD1P8
= FB39 U248 <
C86 C88 o a
= 0.1uF 1uF I MLZ2012M1ROHT000 s a
N C262 c261 3
. U = = VD3P3_SI 1uF 0.1uF
2
8 GND UFL pins are 3.3V
> = =
VD3P3_Sl 17,1 — | SIT5000AC-2E-33VQ-38.400000Y
ACE_EN —
J_ VD3P3_SI VD3P3_sl VD3P3_sl VD3P3_sl
33
= = »FX3_CLK
33
R183 33 ADE RFIN A R178 R179 R166 R168
1K VCTCXo ouT 10 ciko DNP DNP DNP DNP DNP H
1] Cikon DNE
VD3P3_SI
19 SFOUTBO SFOUTB1 SFOUTAQ SFOUTAL
ey re— 2 (T
SHANBIAS 2l CLKIN OE5 CV=CLK2_OE
oea %2 OFL CLKLOS R180 R181 R167 R169
a /l\ OE3 { UFL_CLK_OEB DNP DNP DNP DNP
CLK_SEL ) CLK_SEL 20 61 2 S5 FEFRI
21 64 33 =
Q! 3 = = »CV_CLK2
N [
D SFOUTAQ SFOUTAQ Q4 6 7. 33 UFL_CLK OUT = =3 = = D
SFOUTAL E 27 7 33
SFOUTBO 2; SFOUTAL & Q3N 28 7 33
SFOUTBO | -——- Q3 > XB_CLK_3P3V
R189 SFOUTB1 2 oo R8
1K SFOUTBL e
[CRT} place ctose
ol 5153304 Nuand
3|
= = A
) T 3 7
1 2 3 1 5 3




1 2 T 3 T 1 5 3
tal 1.1V 2000-4000mA / 4000mA
V5P0 V5P0
u27
USB VBUS
5V VDIP1 (1.1 V @ 4A)
ADP2384 ? s PVIN BST 2 VD1P1
DC BARREL R133 8 Exm C101
DNP 9 5 0.1uF
PVIN sw
€100 w 8
22uF 2.1 en w L L9 22uH . .
VD1P8 (1.8 V @ 4A) 14
ADP2384 2 sw j R59
— ,%D PGOOD sw o
syNC_1P1Y——— Bl syne bovd Sar
R61 332K 2
VD1P2 (1.2 V @ 1.2A) FB
= ADP1755 1
o COMP R63 = =
g R62 10K,1%
V5PO o 16.9K
z == c106
VDIP3 (1.3 V @ 1.2A) © 6.8pF
=== ADP1755 ADP2384
©ocu2 DNP S =
330uF_10V c108
15nF
VAIP3 (1.3 V @ 1.2A) -
w—) ADP1755
VD3P3 (3.3 V @ 1A)
EP53A7HQI
1.8V 1000mA / 4000mA
V5P0 V5P0
VD2P5 (2.5 V @ 1.2A) u29
ADP1755
15
0 PVIN BST
BV VDIP8
R134 N c110
DNP B a5 | B 0.1uF
C109 w |8
22uF 2| en o | I + L10 22uH . .
sw (4 Rot
2
—= ,—%D PGOOD sw 20K.19%
SYNC_1p8 Yy————Bef sYNC o o
Digital 3.3V  512mA / 1000mA
V5PO VD3P3 R67 =
cooono RE6 10K.1%
ug7 VD3P3 % ls 0222222 27.4K
4 3 120 2.2uH 25560000 ci14
VIN sw [o-4-4-4-4-4-4 4ToF
c11s
c102 o R58 cwal czwl DNP <ol =
c241 z 5 61.9k cl116
10uF 4.7uF 2 O & 10uF 10uF LTST-CL90KGKT ~ [N 10nF
| TLV62565DBVR N =
= R60 R138 )
137k 820
= Nuand
A
i 14 7
1 2 3 1 5 3




T 2 3 7 5 %
VALP3
Analog 1.3V 1050mA / 1200mA
vors Cmemmom
c203 c20
[FEE0 wF 10nF
R70
DNP DN — =
FB29 L0 s
. . Vi HE cooa caos c208 209
cos8 MPZ2012S601A 75 VIN vout 10nF 1uF 10nF 1uF
1 VIN VouT
c123 c124 c12s 6] i T
100F - Yo cur cus cu9 c120 ci21 c12
P Bel? B 4 EN VOuT = = = =
100F 100F 0.1uF UF 0.1uF 0.10F AT
= Lol ss 2
= = = —,_—°> g 206 c207
VALP3 VD1P3 c126 ~ g = = = = = =
T T ADL == NORE 100F 1F
100F
o ADPI7T55ACPZ-RT
~~~—EB18 = = =
DNP =
FB19 R69 10K R68 16K
DNP
VOUT = 0.5 V * (1 + (R1 / R2))
= VD_GPO
tal 1.3V 1050mA / 1200mA MPZ2012S601A
VD1P8
c252 c251 c253 c254 255
RS 10nF F 10nF wF 10nF
R73
DNP
DNP VD1P3 = = = = =
FB37 usL .
VIN PG
c c VIN o
MPZ20125601A o VIN vouT 5 c c o
c135 c136 c137 6] UN voor c210 con
= voor c127 c128 c129 c130 cia c132
a7uF 0.10F 0.1uF 8| oy o fr— 100F F
100F 100F 0.1F 0.10F 0.10F 0.10F
7 o
= = = = S g = —
c1m oo = =] =] = = = ETnm v BT
AD) 22 Ne [
10nF ©oe c212 c213 c214 c215
@ ADPITS5ACPZ-RT
- 10nF 1uF 10nF 1uF
R72 10K R71 - 16K voo_DiG BaLL F12 - WDDATRX_TX BALL D2, D3, E3
VOUT = 0.5V % (1 + (1 / R2) c216 co17 c218 c219
= 10nF 1uF 10nF 1uF
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