Circuit diagram of ZTEX USB-FPGA-Module 1.11

Contents:

Sheet 1| FX2 I/O, EEPROM

Sheet 2| | XC6S Banks 1 and 2, microSD
Sheet 3| XC6S Bank 0

Sheet 4/| DDR-SDRAM, XC6S Bank 3
Sheet 5| | Power interfaces, JTAG

http:/ /www.ztex.de


http://www.ztex.de

IFCLK 2¢

24

73

72

721
70
&9
68
-v4

PALA..7]

98

97

IFCLK

PA7/*FLAGD/SLCS#
PAS/*PKTEND
PAS/FIFOADRL
PA4/FIFOADRO
PA3/%WU2
PA2/%SLOE
PAL/INTL1#
PAB/INTO#

PD7/FD15

36

PD&/FD14

95
| IEE

PD5/FD13
PD4/FD12

82

PD3/FD11

PDCB..7]1

81

PD2/FD10@

80

PD1/FDS
PDB/FD8

PB7/FD?7

PB&/FD&

PB5/FD5
PB4/FD4

FX2 (Interface>

PB3/FD3

PBL@..7]

PB2/FD2

PB1/FD1

PB@/FDO

CTLS

CTL4

CTL3

CTL[@..51,RDY0..5]

CTL2/%FLAGC
CTL1/%FLAGB
CTLR/*FLAGA

RDY5
RDY4
RDY3
RDY2
RDY1/%SLWR

RDY@/*SLRD
IC3_IF

I1C3_10

XTALOUT
XTALIN

CLKOUT

DPLUS
DMINUS

INT4
INTS#

T0
T1
T2
BKPT

SCL
SDA

RXD@
TXD@

RXD1
TXD1

FX2 10>

*WAKEUP
RESET#

PC?/GPIFADR7Z
PC6/GPIFADRG
PC5/GPIFADRS
PC4/GPIFADR4
PC3/GPIFADR3
PC2/GPIFADR2
PC1/GPIFADRL
PCB/GPIFADRO

PEG/TOOUT
PEL1/T10UT
PE2/T20UT
PE3/RXDBOUT
PE4/RXD10UT
PES/INTE
PE&/T2EX
PE7/GPIFADRS

CON3

24MHz
XTALL1

1
T
GND

10
11 II |D
1pp CLKOUT USB_5V g o
17 GND
18
(ABE-FX2> ™
22 USB FPGA MODULE 1.11 3
84 L_63 [ a3~vinTa + < IC4
23 B3 | gavro S
24 ok ~ =
25 Bs | OHUTL >
B4™T2 2 5
e . RST#  MRY |-
ASBKPT
[m]
29 A6 . z
AG™SCL &
30 B | pe~enn
|
= B8 | pg~pxoe 3.8V
40 A8 | ng~TxD@ ()
I 2 GND
43 RXD1 CON1_ABE-FX2 +
42 TXDL
79
74 N N
e B 4 (8]
64 _PC7 NTx NT=
63 Pce
62 pCcs —
61 pc4 U
é0 pc3 f: (CDF-FX2> o IC1 >
e = USB FPGA MODULE 1.11 UCC 2 R
58 _pcl |5 5 Ry 2
= s o 05 C5™INTS# =P JP1
D5~ WAKEUP 5 50 5
4 M
86 c16 N oA fa |2 1o
= Ele— Cc16"PE@/TEOUT LLi| At
C15™PE1/T10UT eno LEM] e oy
88 C1% | cq4~pE2/T20UT ol 1%
89 c13 - +[ 24LC128SN o
= ©13— C13PE3/RXDEOUT
= £ c12vpE4/RXDLOUT
= =15— C11"PE5/INT6
= Ce—| CLoPE6/T2EX L
C9“PE7/GPIFADRS GND

CON1_CDF-FX2

Sheet 1 of 5



IC2_1

M14~I0_L74N_DOUT_BUSY_1

M13“I0_L74P_AWAKE_1

L13"I0_L53N_UREF _1

L12~10_L53P_1
T12~10_L52N_M1DQ@15_1

R12~I0_L52P_M1DQ14_1

T43“I0_L5IN_M1DQ13_1

T14~10_L51P_M1DQ12_1

T415~10_LS@N_MLUDASN_1
R14~10_L50P_M1UDQS_1

R16~I0_L49N_M1DQ11_1

R15~10_L4SP_M1DQ10_1

P16™10_L48N_M1DAS_1
P15™~10_L48P_HDC_M1DAS_1

L16~10_L47N_LDC_M1DQ1_1

L14~10_L47P_FWE_B_M1DQO_1

M16™10_L46N_FOE_B_M1DQ3_1

M15~10_L46P_FCS_B_M1DQ2_1
N16™~10_L45N_AB_M1LDASN_1

N14~I0_L45P_A1_M1LDAS_1

K16™~I10_L44N_A2_MADQ7_1

K15~I0_L44P_A3_M1DA&_1

J16~10_L43N_GCLK4_M1DA5_1
J14~10_L43P_GCLK5_M1DQ@4_1

K11™~I0_L42N_6CLK6_TRDY1_M1LDM_1

K12~10_L42P_GCLKZ_M1UDM_1

K14~10_L41N_GCLK8_M1CASN_1
J13~10_L41P_GCLKS_IRDY1_M1RASN_1

J12~10_L4@N_GCLK18_M1A6_1
J11~10_L4@P_GCLK11_M1A5_1

H14~I0_L3SN_M10DT_1

H13“I0_L39P_M1A3_1
H141™~I0_L38N_A4_M1CLKN_1

612~10_L38P_AS_MACLK_1

H16~10_L37N_A6_M1A1_1

H15~I0_L37P_A7_M1AD_1
616™~I0_L36N_AS_M1BA1_1

614~10_L36P_A9_M1BAB_1

F16™10_L35N_A10_M1A2_1

F415~I0_L35P_A11_M1A7_1

E16™I0_L34N_A12_M1BA2_1
E15~10_L34P_A13_MIWE_1

C16™I0_L33N_A14_M1A4_1
C15~10_L33P_A15_M1A10_1

F14~I0_L32N_A16_M1AS_1
F13~I0_L32P_A17_M1AS_1

D16~I0_L31N_A18_M1A12_1

D14™I0_L31P_A19_MACKE_1

611~I0_L36N_A20_M1A11_1

F12~10_L3@P_A21_M1RESET_1
B16~I0_L2SN_A22_M1A14_1

B15™~10_L2SP_A23_M1A13_1

E12™I0_LAN_A24_UREF_1

XC6SLX-FTG256 (Bank 1>

E13~I0_L1P_A25_1

Sheet 2 of 5

USB FPGA MODULE 1.11 (CDF-FPGA> ~
- - - ~
i | 3
™ _1 N~ Q ~ ONN
“@z g I ~ o 11
<4100 0 <da e | T o+
Idd@  d9<_1dvd« o ) [
dngEQdEQ IzE@0 1 od o1 1 N OO N
IGO0 11 11406 1ado« | J+o ~0 ~ = ol
dOdNOOAEdOMAddO W Xd® || | © 1 10d® b4
ddZ IO 1 100 I X0l X J100 Lo« OANNNNOMMON (DI
OF W I0wuOSW 1 1oWC OO WX ¥ ] IMMNMMMMN o~
ogogdoOodd=ndda=x ada & bR N e e o e B | ™ 9l
EEaN SN sy N G55 25555 N28nn 88888883888 BN 3
i Jlzzzaoazoooazoa o 1oz | 01 1 I 101 1 1 1_1 1 11 [
zzz0boVvOOONYTOOOTOANZVSaAZAaZZZZZza0ozazanz € +
DTEINTTTTF T T ONTTTOORNODNODNCACAINMOTTNDIAANTANTO® |O (=R SV N
PRI e T o B e B B B B B e e B B B B I e Y 4 588488
171710009000 000000999890 11 I 11 11 1 1111111111 '1' U I I LT
Qe T N T N R R P e RS R R0000000002228222288 [u s 5ok 7999
SV inbbibriorronnnnanes S SS PSS Er S E e | G fecs 2
VVUAddddddadddddddaddddddo 000N OORARNRNVYVVYYTT |G DAT3/CS o
dddEZoraar-Jdx¥zZzao lr drarkFraQg-rZaoFZ-raozZzarFza- 1 DAT2 1 DAT2/NC
— =SV E R R T I LK A T UL UL I 2 AR 2 R I I I N VL TS AN AL A A Z®
N 2 I OOddNNOMTTFDINVVRANDNNEIOdddNNNOMOTrTYTion | DATL 8 DATL/NC O ©
H MOO AT A A A A dA A AT NANNNNNNNNNNNANNNAN | Z > O
< ooooloboboboLbobobabioboabooLoaboatoaLoal |0 DAT@/D0 U
It © ez 3 | cMosor g
M14 pes | R 12 R R e I o o B SN N S BRI SE ITA F E t
Mi3 ali| af i of if ol i & i 5] | o] & S L)L) Sl L) of a) t o a) L o al | o] Al L-| of of | of of L0 oo 680
1
L13 R
L12 Wert von R6? (D@ pulled up to 3.3V wenn HSWAPEN=1)
T12
R12 +3U3
T13 DAT2 N RS =
T14 DATL 3
T15 gl 22@ LED1
21‘6‘ fax 680 Wert von R4? (PROG_B pulled up to 3.3W
R15 1C2_2
o — é512— T2'PROGRAM_B_2
T1e RN P13~DONE_2 N
——===— L11~CMPCS_B_2
L14 ¥
Mi6 pA2 T3 ~ m
M5 T 3 T3~IU_L65N_CSU_B_2 o
Ni6 NG R3“IO_LE5P_INIT_B_2 ~
NL4 M6 N6“I0_L&4N_D9_2 0
e 12— 1M6YI0_L64P_DB_2 &
Ki5 Dt T4“I0_L63N_2 E
P4~I0_L63P_2 L
Ji6 RDY4 [N EET A s t
J14 IFCLK ~ 05 L8 ~TAT The [&]
:| ol L8™I0_L62P_D5_2 |
K14 RDY® G;I Sfrp4  P5 P5™I0_L49N_D4_2 )
K12 cTis 5 e N5 | \5~10_49p D3 2 3
KL4 CLKOUT g Pt 5 bty =
o T5I0_L48N_RDWR_B_UREF_2 >
J13 RDY3 P07 RS | p5~10_L48P_D7_2
J12 ROY2 16 | 16™0_L47N_2
J11 rov o P6 | peroTLA7P 2
Ei;‘ — < ;; T7™I0_L32N_GCLK28_2
Hi1 Pce > R R7°10_L32P_GCLK29_2
612 o) g b7 M7~I0_L31N_GCLK3P_D15_2
HL6 Rovs | 25— P7710_L31P_GCLK3L_D14_2
Hi5 ) 10 ) T8“I0_L30N_GCLK@_USERCCLK_2
616 cra s No—| PEI0_L30P_GCLKL D13_2
614 L2 3 Ma N8“IO_L29N_GCLK2_2
— MS™I0_L29P_GCLK3_2
F16 PBS [ 19 TIVIO_L23N_2
Eig = TXD1 Hig RS™IO_L23P_2
M1@~I0_L16N_UREF _2
E15 RXD1 L10 | | ip™0 L16P 2
EREET Ro— PS™I0_L14N D12_2
NS“IO_L14P_D11_2
F14 CcTL3 pC4 P11 | p14™0 L43N D10, 2
F13 cTL4 PS5 NIL 1 N11™I0_L13P_M1_2
e =2 202 P42 { P12v107L42N D2 MIs03_2
511 pCt PA7 Ti0 N12™I0_L12P_D1_MIS02_2
F12 cTLe 0o P10 T1@™I0_L3N_MOSI_CSI_B_MIS0@_2
BlG 10-B9 M1l P1@~I0_L3P_D@_DIN_MISO_MISO1_2
BiG 0-A9 M12 M11~IO_L2N_CMPMOSI_2
E12 755 RT3 Tid M12™I0_L2P_CMPCLK_2
£15 peefPEE-7] oo TH | T11710_LIN_MB_CHPHISO_2
R11™I0_L1P_CCLK_2




IC2_@

D11~I0_L66P_SCP1_8

AL14~10_L65N_SCP2_0

B14“I0_L6&5P_SCP3_0

E11~I0_L64N_SCP4_0

F10~10_L64P_SCP5_0

A13~I0_L63N_SCP6_08

C13“I10_L63P_SCP7_0

A12~I0_L62N_UREF _@

B12~I10_L62P_0

D9™I0_L40BN_0@

C11~I0_L3SP_B

C8~I0_L38N_UREF_0O

F9™I0_L40P_@
A11~I0_L3SN_@

D12~10_L66N_SCPO_0

D8~I0_L38P_0

E10~I10_L37P_GCLK13_0@

E8~I0_L36N_GCLK14_0@

B18~I0_L35P_GCLK17_@

A9~I0_L34N_GCLK18_0@

E7~I0_L36P_GCLK15_0@

A10~10_L35N_GCLK16_@

C9™I0_L34P_GCLK19_0@

C18™10_L37N_GCLK12_@
AS™I0_L33N_0
BS“I0_L33P_0

(@ Jueg) 9G62d.L4-XT1593X

C4™10_L1P_HSWAPEN_@

C6™I0_L7N_B

D6~I10_L7P_0@

A7~I0_L6N_B

C7~I0_L6P_0

E6~IO_L5N_@

F7~I0_L5P_0

A6~I0_L4N_Q

B6~I0_L4P_0

C5~I0_L3N_@

D5~I0_L3P_0

AS~IO_L2N_B

B5~I0_L2P_8

A4~I0_LAIN_UREF_0@

D12
D11
Fig
A13

Cio
E10
AlQ
B1@

U9d4-389~TNOD

oggd

REY

6cd

629

8¢d

8cu

229

224

9za

e

&cd

i

¥cd

¥Zo

£¢3

[4%]

723

[J4E]

243

acy

673

674

614

873

81d

878

273

214

279

913

S73

74

STy

¥73

¥1d

¥78

€73

€149

274

68-01
6Y-0I

279
5]
6y

@~ N3dYMSH dT7170I.+J.0E8
@ 434N NT 1 0L bY.BEY

@~ dZ71701.58.629

@ NZ1 0L.GY.62¢

@ de1 01,560,828

@~ NET”01.53.82¢

@ db170L.94.2289

@~ NbT1 0L.9Y. 229

@~ d¢z1701.90.9289

@ NZ1701.93.92Y
@~dS770L.24.529

@ NG1 0L.93.52¢

@~ d971701.23.+28

@ N9 0L.2Y.bZH

@ GTXTI9 d9€eT 0I.23.€23
@+ TATI9TNSET 01.83.223
@ deen 01,848,723
@~NEET01.8V.023

@~ dsen 01.80.028

@~ 43dn"N8ET 0I.83.02Y
@”NO¥ 17 0I1.60.673

@ 67X 129 dbET 01.62.678
B 8TATII NHET OILEY.ETY
@ dey1 0I1.64.873

@ 43dN"NZ9T 0I.ZTH. 878

2~ dz91701.274..8TY

@ 9T T1I9 NSET 0I.08TH. 213
@ETATI9 de€T 01,073,478
@ ZTATI9”NZET 0I1.BTILLTY
@ /TXT1J9 dSET 01,878,973
@”N6ET 0L, TTY.GT3

@ SdJS dv971 01.BT4.578

@ +dJISTN$9 T 0I.TTILGTY

@ deen 0I.TTI.+T3

@ 7dJS d997 0I.170.+T8
@-0dJISTNS9T1 0I.2TA.bTY
@7 9dJS NEST OI.ETYU.ETI

@~ ¢dJISTdEST OILETILETY
@~_€dJsS ds97 0I.b74.278
@7 ZdJS NG9 T OL.bTH.ZTY

T +TYTW ZZYNBZ1 01,978,689

USB FPGA MODULE 1.11 <ABE-FPGA)

T ETYTW €ZY d6ZT1 0I.ST4.69

Sheet 3 of 5



IC5_IF

DDR SDRAM 512Mx16

@dNMYT IO % 3 ic2 3
OdNMETOOVUNOD At 0N v H = = Q< <N =
[cicfolclciciciciclclcle NoloNe Ne] CCY 0O TCCOANMTIOOVNDD A UREF a3 ~
% B3“I0_L83P_3
g SRS S I R EEREERERERRS 7 e
Ee | re~10_L55P_M3A13_3
Ef E3“I0_L54N_M3A11_3
=5 £a—| E47I0_L54P_M3RESET_3
£2— F3TI0_L53N_M3AL2_3
3| F4710_L53P_M3CKE_3
£2{ 2710 L52N_M3R9_3
£2—{ B2710_L52pP_M3n8_3
co| ©65710_LBIN_M3A4_3
oo B6YI0_L51P_M3ALE_3
01| BLYI0_L5ON_M3BA2_3
S| CLYI0_L5@P_M3HE_3
D3| DLII0_L49N_M3n2_3
05| D3710_L49P_M3A7_3
5 C2)I0_L48N_M3BAL 3
ce| 3 10_L48P_M3BAO_3
Le—{ K6™I0_L47N_M3A1_3
£ K5710_L47P_M3np_3
2 EL7I0_L46N_M3CLKN_3
2 E2710_L46P_M3CLK_3
[ L57I0_L45N_M30DT_3
2| L4710_L46P_M3A3_3
Ea—{ H3“I0_L44N_GCLK28_1M3A6_3
D2~ H4“10_L44P_BCLK21_I3A5_3
£2— HEYI0_L43N_6CLK22_IRDY2_M3CASN_3
To—| J6-10_L43P_GCLK23_M3RASN_3
| J47I0_L42N_BCLK24_M3LDM_3
£5—{ K3“10_L42P_GCLK25_TRDY2_M3UDM_3
E3—{ FL710_L44N_BCLK26_M3DG5_3
2 F2710_L41P_GCLK27_M3D04_3
o5 61710 L4eN_M30a7_3
22| 63710_L4@P_M3006_3
E3—{ HLYI0_L39N_M3LDGSN_3
D2 H2710_L39P_M3LDGS_3
5 J110_L38N_M3D3_3
| J3710_L38P_M3002_3
15| KLM10_L37N_M30a1_3
£ K2710_L37P_M3000_3
=5 L1710_L36N_M3009_3 ~
3 L3YI0_L36P_M3DG8_3 o
f—| ML7I0_L35N_M30011_3 C
K| M2710_L35P_M30G10_3 2
N3] NLTI0_L34N_M3UDGSN_3 <
bi| N3710_L34P_M3UDGS_3 2
55— P47I0_L33N_M3D013_3 Y
mi| P2710_L33P_M30012_3 ©
o3| RLYIO_L32N_M30015_3 o
o R2710_L32p_M30014_3 U
e N4YI0_L2N_3 3
05 1 m5~10_L2P_3
Wim M3“I0_LAN_UREF _3 3
M4~I0_L1P_3 =

Sheet 4 of 5



11 <ABE-PWR)

<

L
)

USB FPGA MODU

CON1_ABE-PUWR

CON1_CDF-PWR

A1~4..35V
B1%4..35V

AZ7~3.3U
B7™3.3V
AL163.3V
B16™3.3V

A22~UCCO_I0
B22~ucco_Io
A31~ucco_Io
B31™~UCCO_IO

A18~2.5V
B1@“~2.5V

A11™1.2V
B11™1.2V
A23%1.2V
B23™1.2V

A2~GND
B2~GND
B5“GND
A32"GND
B32"GND
B13“GND
A21~GND
B21~GND

c2¥5V
D2™5V
D3~5U

C1~USB_5V
D1~USB_5V

C6™3.3V
D6“3.3U

C18™2.5V
D18™2.5V
C29~2.5V

c19™1.2V
Cc28™1.2V
D28™1.2V

C4~GND
D4~GND
C8~GND
C17~GND
C26~GND
D26™~GND
C32"GND

USB FPGA MODULE 1.11 <CDF-PWR)

Al

[ B1 ]

Az

B7

Alé

Blé

A22

B22

A31

B31

A10

+3U3
> L

B10@
A1l

B11

N
7

+1.2V| +2.5U| UCCIO

A23

B23

A2

B2

BS

A32

B32

B13

A21

B21

GND

N
7

N
P

+1.2V] +2.5U( +3

C32

GND

Sheet 5 of 5

=]
> ™ (&) > >
Y 2 g o) &
IC5_PWR  § @ N b
1
o5 [E €22 €23 c24 €25
vop3 |33
22) 22) 22, 22y
uDDaL g
wos2 4 con |
Ubbo4 |29 oz GND GND GND GND
61 4p7 o
uDDAS ¥
UREF |48 UREF 5 5
~ [Te} N
& 34 HV\ MV
X yss1 l orho N <
2 vees |18 cze | ¥ N "
Y uss3 |-£¢ -
; dl Lo o L il Les o
& ussat iz c12 €13 |C14 €15 c16 c17 c18 c19
° vssaz 57 T@? T},;? 47 T@? -P}J 47 T@? -|_4p7
& Ussa4 23
O yssas
GND GND GND
2
[&)
om
2 S
T
™
2 N\ ’
T+ C3 C4 C5 Cé c7 Cc8 Cc9 Ci0 C11
IC3_PWR
oy 11 T4p7 T4p7 Tn;? Th;? T}}i T@? 4p7 4p7 47
20~ucc |22 :
. 33
3z~uce 32 i
38™ucc
4gvyce |22 GND
53vuce |23 GND
. 66
66"UCC XC6SLX-FT6256 (CFG)
78*ucc |28 —
. 85 c14 .
85~UCC S8 casmTex
. 2 | cazvtor
gvAUCC [ A8 | aisvmrs
16™AUCC E14™TDO
et I P14 .
[=11=! [=! [=| P14~SUSPEND
~ 2™GND g:l. ~d [0} IC2_CFG
& 2176GND (55 |l 2exc|E -
& 39"GND c<d|EzBe |5
C 4g~enD |28 Sulsnesa
50 vl Do a4 )
© 50~GND <5 dSeoos |2
< . 75 = O
7 75™GND o
N g4venD 2 =
X 99
& 99vGND <
o
12 g
12¥AGND [—S L
19~AGND x
2
RESERVED |22
GND

+2.5U

IC2_PWR

+3U3
—

UCCIO

+1.2U
>

+2.5U
>

Ei N2~UCCO_3
K2 { ka~uccoZ3
121 J2tuccol3
24 { s4~uccos3
D2*UCCO_3
Si RE™UCCO_2
2 Ra~ucco’2
o2 N7~ucco_2
N18™UCCO_2
ﬁig R13™UCCO_1
RS Na5~ucco_t
K13 ] kag~uccot
145 1 s15muccot
213 | sa3vucco s
D15™UCCO_1
DE; D7*UCCO_0
19 | p1e~uced_e
B3 { se~ucco_a
2% | B+~ucco_e
B13™UCCO_B
ng K8™UCCINT
12 Kk1e™ucCInT
381 sevucciNT
21 77~UcCINT
-8 ) Hg~uCCINT
19 Hag~uccINT
29 { seucciNT
67~UCCINT
'Eg L9™UCCAUX
=61 Ls~uccaux
12 { y1e~uccAux
8 ] Heuccaux
19 1 61e™UCCAUX
F8~UCCAUX
Féé F11™UCCAUX
E5~UCCAUX
T%i T16GND
= T1veND
26 1 R&GND
19 { rieeND
o2 P3"GND
13 1 N13™GND
18 { ne~eND
=21 L27oND
131 L157GND
KS~GND
§g K7~GND
18 1 se~eND
351 7576ND
i3 HeTeND
1 wven @
55— H12GND =
28 fegeNn ¥
=221 62%6ND
=0 G15eND §
T A
2 pavoND |
D13°GND
BZ f g7venD XS
B11 b 7
Bl suenn @
18 | meveno 3
A1~GND s

GND




