Design Notes
S S
¢ ¢ R
1) EP4C115E device schematic symbol has been pin swapped. DO NOT UPDATE EP4C115E SCHEMATIC SYMBOL FROM LIBRARY! FIb2 FIb1
2) CMC1003 is configured as a Cardstac master card. ¢ ¢
FID4 FID3
3) FPGA CLOCK PIN INFO:

CMC1003 Clock Pin Utilization

4) This design will support EP4CE15, EP4ACE30, EP4CE40, EPACESS, EPACE7S5, EPACEL15 devices (BGA 484).

5) Enable FPGA 10O pin series terminators on all pin header output pins and set minimal slew rate.
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REVISION TABLE

08-29-11 | A ET Initial release of the schematic.

10-13-12 | B Bl Added series resistor to FPGA JTAG port on TCK pin.
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+3.3V
0.1 INCH HEADER CONNECTORS - 128 PIN (4 row x 32)
>R2
318K
P3B P3A
3[4A], 3[4D], 4[5A] < HDR_B[30.1] RIS ROW B ROW A
HDR Bl Bl yspr Lk 3[4A], 4[5A] <_HDR _A[6.2] — AL | GND
HDR B2 _ B2 — HDR A2
1SPI_MOSI/5TX o 112C_SCL
HDR B3 __ B3 - HDR A3 -
1SPI_MISO/5RX o 112C_SDA
HDR B4 B4 HDR A4
ISPI_SSN3-/4TX IRQ5B-/ 4CTS
HDR B5 __ B5 = HDR A5
= 1SPI_SSN2-/3TX . IRQ4B-/ 3CTS
HDR B6___B6 - HDR AG
DR BT B7"| |SPLSSNI-4RTS HDR A28 27 S-CLK4
= 1SPI_SSNO-/3RTS 3[4B], 3[4C] < HDR_A[12..8] = +————=L 1 GND
HDR BS_ B8 — HDR A8 A8
IRQ7B- / 4RX %] S-CLK3
HDR B9 _ B9 HDR A9 A9
IRQ6B- / 3RX 2| S-DPI
HDR BI10 BI0 HDR A0 AL0
2~ S-D15/107B Y1 S-DPO
HDR B11_BlI HDR All All
Ll S-D14/106B S-STAT9
HDR B12_ BI2 HDR A2 AL2
HDR BI3 B3 | o D13/105B HDR A[18..14 Al AR,
] S-DI12/104B 3[4C] < HDR_A[I8..14] = 21 GND
HDR Bl4 Bl4 HDR Al4 Ald
| S-DI1/103B * S-CLK2
HDR Bl5 BI5 HDR Al5 ALS
> S-D10/102B S-STATS
HDR Bl6 BI6 HDR Al6 AlG
%~ S-D9/I0IB S-STAT7
HDR Bl7 BIl7 HDR Al7 Al7
-1 S-D8/I00B S-STAT6
HDR BIS_BI8 HDR _AIS AlS
HDR B1O_B19 | 527 HDR A[24.20 Alo | SCLKI
2] S-D6 3[4D]<_HDR_A[24..20] = +————=2—"1 GND
HDR B20__B20 HDR_A20 A20
2 S-D5 S-READ-
HDR B2l B2l | oo HDR A21 A2L | & oraTs
HDR B22 B22 | oo HDR A22 A2 | SoraTa
HDR B23 B23, | oo HDR A23 A23 | oot
HDR B24 B24 | o HDR_A24 A24 | SWRITE.
HDR B25 B25,| o o 314D] < EDR ADS361 HDR_A[29.26 A25 | 20
HDR B26_B26 | oo HDR A26 | A26 | LK1 (S-CLKO
HDR B27 B27.| ¢ opps. HDR A27 A2T | oot A(T2_ )
HDR B28 B28 | (" ori > HDR A28 A8 | oot
HDR B29 B29 | o504 HDR_A29 A2 | 2
= S-SELI- S-STATO
HDR B30__B30 A30
= S-SELO- o RST-
B31 A3l
B 33V S R
<222 1 VAUXO/ 12V 3.3V
PWR CARDSTAC STD 64X2 REL2 1 CARDSTAC _STD 64X2 REL2 1
11[3C] [ 3.3V_PIN_A32 B3l ' +33V
11[3D]| 3.3V_PIN G2 HlI PID
d) P3C s ROW H
PWR ROW G 3 HI
Gl <1.8K D 33V
—&5—] VAUX0/ 12V ¢——5 GN\D
HDR G3__G3 ég(\)’ 4[4A][_HDR H3 A30 RST- ¢ HDR 04 "4 |° A%sg(-)
HDR G4 G4 RST- signal is open drain. Program FPGA to drive this low OR as input (float). HDR HS5 H5
HDR G5 G5 | Cob- HDR H6 6. |
DR G6_G6 CS2- This allows the FPGA to read the system reset state. DR 17 A ADD2
= CS3- ~{ CLKO
HDR G7_G7 | gy [ w8 | b
HDR G8__ G8 5[4C]1< HDR_H[7.4] HDR H9 HO
%=1 DATAO WRITE-
HDR G99 HDR H10 HI0
= DATAI ADD3
HDR GI0GI0, | patas HDR HI1 HIL | oo
HDR G11 Gl1 +3.3V HDR HI2 HIZ |
| DATA3 =2 ~{ ADDS
HDR G2 GI2 HDR HI3 HI3
‘| DATA4 = READ-
HDR GI3 G13, ) 1y,1A5 HDR H[13..9 ¢ HI4 1 G\p
HDR Gl4 Gl4 o+ 5[4C]1< HDR_H[13.9] = HDR H15 HI5
¥ DATAG6 ADDG6
HDR GI5 G15 HDR HI6 HI6
2| DATA7 ~| ADD7
HDR G16 Gl6 HDR H17 HI7
%1 DATAS /100A ~| ADDS
HDR G17_GI7 s Jbem HDR HI8 HIS |
HDR G18_GIg | DATA9/IOIA 3 3 3 HDR HI19 Hio | ADDY
BR CTo—GTo"] DATAI0/102A 18K $1.8K $1.8K 56| ADDI10
-—
HDR G20 G20 | DATAIL/I03A 4[5D], 5[4B] < HDR_H[19..15] LD UL HDR H2I 21|
Y] DATA12/104A ADDI1
HDR G21_ G2l HDR H22 H22
Sl DATAI3/105A ~| ADDI2
HDR G22 G22 HDR H23 H23
-] DATAI14/106A ~| ADDI3
HDR G23 G23,.) paTAl5/107A HDR H24 H22, ] ADDI4/WAIT-
HDR G24_G24 5[4B]<_ HDR_H[25.21] HDR_H25 H25 |
IRQ2A- / ORX ADDI5 / BEO-
HDR G25_G25 HDR_H[25.21 H26
IRQ3A-/ IRX =1 GND
HDR G26 G26 HDR H27 H27
0SPI_SSNO-/ORTS ADDI6/BEI-
HDR G27 G27 = HDR H28 H28
= OSPI_SSNI-/IRTS IRQOA- /0CTS
HDR G28 G238 HDR H29 H29
= 0SPI_SSN2-/0TX IRQIA- /ICTS
HDR G29_G29 — HDR_H30 H30
= OSPI_SSN3-/1TX . o 012C_SDA
HDR_G30_G30 — HDR_H31 H31 —
DR CSTGar| OSPLMISO2RX 5 {° 02C_SCL
0SPI_MOSI/2TX [ 1 GND
HDR G32_G32 | ncorcr —
- OND CARDSTAC_STD_64X2 REL2_1
HDR G323 CARDSTAC_STD_64X2 REL2_1
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FPGA 1 R
G i : HDR B[30..1] >2[1A], 3[4D], 4[5A]
]
! |
BANK VOLTAGE 3.3V | i DR ATE T 214A1 415
USA : | [6..2] >2[4A], 4[5A]
— 10, DIFFIO Llp g ! DR BS |
A 10, DIFFIO_L1n, (DQ2L)/(DQIL)/(DQIL) R
7z 10, DIFFIO_L3p, (nRESET), (DQ2L)/(DQ1L)/(DQIL) : :
< 10, DIFFIO_L2n, (DQ2L)/(DQIL)/(DQIL) | |
=) 10, VREFBINO i HDR B6 |
10, DIFFIO_L5p, (DQ2L)/(DQI1L)/(DQIL) R ;
10, DIFFIO L6n TR
10, DIFFIO_L2p, (DQ2L)/(DQIL)/(DQIL) TR 1SPI_CLK
10, DIFFIO_L6p, (DQ2L)/(DQIL)/(DQIL) TR e
10, DIFFIO_L3n, (DQ2L)/(DQIL)/(DQIL) : ; FPGA ASDO > 8[2C]
10, DIFFIO_L5n, (DATA1,ASDO) S ORREI
10, DIFFIO_L8n, ()/(DQIL)/(DQIL) R B3
10, DIFFIO_1.23n, (DQOL)/(DQ1L)/(DQIL) : : FPGA NCSO > 8[2C]
10, DIFFIO_L7n i i =
10, DIFFIO_L8p, (FLASH nCE,nCSO) . ; : :
10, DIFFIO_L4p, (DQS2L/CQ3L,CDPCLKO0)/(DQS2L/CQ3L,CDPCLK0)/(DQS2L/CQ3L,CDPCLKO) SOTRR : :
10, DIFFIO_L4n, (DQ2L)/(DQI1L)/(DQIL) ; ; : :
10, DIFFIO_L9p, (DM2L)/(DM1L/BWS#1L)/(DM1L/BWS#1L) : ; : ,
IO 1 : ] :
10, VREFBINI1 : : : !
’ HDR BI12 - !
10, DIFFIO L23p : : | : HDR A[12.8
10, DIFFIO_L12p, (DQSOL/CQI1L,DPCLK0)/(DQSOL/CQI1L,DPCLKO0)/(DQSOL/CQ1L,DPCLKO0) ; HDR B9 ; i HDR A9 | HDR_A[12.8] > 2[4A], 3[4C]
10, DIFFIO_L9n, (DQOL)/(DQI1L)/(DQIL) . : : ;
10, VREFBIN2 - | . .
10, DIFFIO_L13p i HDR BI1, L DR AL
10, DIFFIO_L13n : ; - ;
10, (DATAO) ; : : ; FPGA DATAO |8[2C]
] ]
EPACE115F23C8N b L"""dj-":
N BANK 1 BANK 1
BANK VOLTAGE 3.3V e |
U8B /\ ! I !
~ 10, DIFFIO_L28p, (DQIL)(DQ3L)(DQIL) : 'HBE —
N 10, DIFFIO_L36n TN, , ;
7z 10, DIFFIO_L25p, (DQOL)/(DQIL)/(DQIL) TSR AT : !
< 10, DIFFIO_L27n : | ! HDR A[12.8
=) 10, DIFFIO L25n, ( )/A(DQIL)/(DQIL) TG : ~ HDR A[12..8] > 2[4A], 3[4B]
10, DIFFIO_L28n, (DQIL)/(DQ3L)/(DQIL) : \ HDR B15 |
10, DIFFIO_L32n, (DQIL)/(DQ3L)/(DQIL) DR Al 65 | i
10, DIFFIO_L27p, (DMOL)/(DM1L/BWS#1L)/(DM1L/BWS#IL) ; ; HDR B17 1
10, VREFB2NO | - i
10, DIFFIO_L33n TR DR B0 |
10, DIFFIO_L29p, (DQ1L)/(DQ3L)/(DQIL) SR : ! SR ATE
10, DIFFIO L31n =TT A , i HDR A[18..14] > 2[4A]
10, DIFFIO L30p : i !
10, DIFFIO_L29n : i |
10, DIFFIO_L34n, (DM1L/BWS#1L)/(DM3L/BWS#3L)/(DM1L/BWS#IL) ; | HDR B18!
10, DIFFIO_L33p, (DQS1L/CQIL#DPCLK1)/(DQSIL/CQIL#DPCLK1)/(DQSIL/CQIL#DPCLK]I) : | HDR B221
10, DIFFIO_L38n ED R0 | HDR B211
10, DIFFIO_L31p, (DQ1L)/(DQ3L)/(DQIL) : ' HDR B25!
10, DIFFIO_L48n, (DM3L/BWS#3L)/(DM3L/BWS#3L)/(DM1L/BWS#1L) D RWAE: | !
10, DIFFIO_L48p, (DQS3L/CQ3L#,CDPCLK1)/(DQS3L/CQ3L#,CDPCLK 1)/(DQS3L/CQ3L#,CDPCLK]1) : \ HDR B26!
10, DIFFIO_L36p, (DQ3L)/(DQ3L)/(DQIL) | ' HDR B19'
10, DIFFIO_L30n, (DQIL)/(DQ3L)/(DQIL) : : i
10, DIFFIO L37p, (DQ3L)/(DQ3L)/(DQIL) i : i
10, DIFFIO_L37n, (DQ3L)/(DQ3L)/(DQIL) i iR B29i
10, DIFFIG. L35n HDR 724 | |
] i ]
10, DIFFIO_L39n EBE 233: : EDASGRTRESN HDR A[24.20] ) 2[4B]
10, RDN1 : E i
10, VREFB2N1 . . i
10, DIFFIO L40n  HDR A2 i | T
10, DIFFIO_L39p, (DQ3L)/(DQ3L)/(DQIL) i S 1327: i HDR A[29..26] > 2[4B]
10, DIFFIO_L38p, (DQ3L)/(DQ3L)/(DQIL) ; ; ;
10, VREFB2N2 : ) R m
10, DIFFIO _L34p, (DQ1L)/(DQ3L)/(DQIL) : ST
10, DIFFIO_L35p, (DQ3L)/(DQ3L)/(DQIL) ; DR Bo5!
EP4CE115F23C8N : i :
"""dj": :m""dj-: — HDR_B[30..1] > 2[1A], 3[4A], 4[5A]
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W
N

FPGA 2

UKC 1 i 1) 1
-] 1= AR
. 10, DIFFIO_BIn, (DMIB)/()/( ) [F<o— : : — A6 SCLK4
7 10, DIFFIO_BS5p <Hé$6 i : ! :
< 10, (DQS1B/CQ1B#,CDPCLK2)/(DQS1B/CQ1B#,CDPCLK2)/(DQS1B/CQ1B#,CDPCLK2) St i—m— : ; LED YEL > 10[1B] |
= O, IPILIE, | (CILICOICTy Qﬁ%i : : : ! HDR A26 CLK1
10, PLL_ICLKOUTn {f=+ze=—s : ; :
10, DIFFIO_Bdp, (DQIB)/()/() [ ; : LED RED l;10[113] :
10, (DQIB)Y/()/() =57 ; : USB_RESET-10[3C] !
10, VREFB3N2 Q% ! HDR A3 | ; : HDR_A[6..2] 2[4A], 3[4A]
10, DIFFIO_B3n, (DQIB)/()/() =T ; : :
10, DIFFIO_B7n, (DQIB)/()/() f=% i ! ! :
10, DIFFIO_BS8p, (DM3B/BWS#3B)/(DM3B/BWS#3B)/(DMSB/BWS#5B) [i=eel [1 o0 ! i
10, DIFFIO_B8n [r=tar=—T i ! :
10, DIFFIO_B9p, (DQ3B)/(DQ3B)/(DQSB) [==— ; : LED GRN > 10[1B] 1
10, DIFFIO_B9n, (DQ3B);(DQ3B)§(DQ5B) <o T ; E HDR_H3_A30_RST- 12[4C]
10, DIFFIO_B12n, (DQ3B)/(DQ3B)/(DQ5B) <D%< ! i . !
10, DIFFIO_BI3p [t : : : EIDIR /208 SO
10, DIFFIO_B13n, (DQ3B)/(DQ3B)/(DQ5B) ﬁ ! acgusi | : :
10, DIFFIO_B24p f=icro i ACBUSO ! |
10, DIFFIO_B23n | <, : L ! |
10, DIFFIO B24n | AB10} ACBUSA4 - R ——
10, VREFB3NI [t=2—4! |
10, DIFFIO_B15p, (DQS3B/CQ3B#,DPCLK2)/(DQS3B/CQ3B#,DPCLK2)/(DQS3B/CQ3B#,DPCLK2) [&=iimre | ! :
10, DIFFIO_B15n, (DQSB)/(DQ3B)/(DQSB) e |1\ cpigsy |
10, (DQSB)/(DQ3B)/(DQSB) | = mett—7 sems—
10, DIFFIO_B17n B} O AOTTE
10, DIFFIO_B18p, (DQ5B)/(DQ3B)/(DQ5B) <H%B7 —— CBUSs
10, DIFFIO_B14n, (DM5B/BWS#5B)/(DM3B/BWS#3B)/(DMSB/BWS#5B) S5 ; i
10, VREFB3T8 CVIL]! | HDR A18 SCLKI
10, DIFFIO_B23p ‘QDW,ig : S— : HDR Al4 SCLK2
10, DIFFIO_B14p Rt I B
10, DIFFIO_B17p, (DQ5B)/(DQ3B)/(DQ5B) <H7§B9 — T
10, DIFFIO_B18n, (DQS5B/CQ5B#,DPCLK3)/(DQS5B/CQ5B#,DPCLK3)/(DQS5B/CQ5B#,DPCLK3) | i i ;
_______________ ]
EP4CE115F23C8N
ACBUS[9..0] > 10[6C]
BANK VOLTAGE 3.3V | ADBUS[7.0] > 10[6B]
UsD A
! ]
-« 10, DIFFIO_B35n, (DQ4B)/(DQSB)/(DQSB) | =4t ADBL
N 10, DIFFIO_B32n, (DQ4B)/(DQ5B)/(DQSB) | =+ st B
7 10, DIFFIO_B37n, (DQ4B)/(DQ5B)/(DQSB) | =+ == R
< 10, DIFFIO_B32p, ( )/(DQ5B)/(DQ5B) <+%12 ; i
=) 10, VREFB4N2 | (<iom=g1 ! .
10, DIFFIO_B36p, (DQ4B)/(DQ5B)/(DQ5B) | = . — DDR2 PWR_OFE:11[1B]
10, DIFFIO_B36n, (DQS4B/CQ5B,DPCLK4)/(DQS4B/CQ5B,DPCLK4)/(DQS4B/CQ5B,DPCLK4) ﬁ A ARG i !
10, DIFFIO_B40p, (DQ2B)/(DQ5B)/(DQSB) | =+ == BT ] :
10, DIFFIO_B37p, (DQ4B)/(DQ5B)/(DQSB) | =775+ : !
10, DIFFIO_B38p | <t | | ! i
10, DIFFIO_B39p | =¥ i ! i
10, DIFFIO_B39n, (DQ2B)/(DQ5B)/(DQ5B) i ! |
10, (DQUB)( /()| ~4F T ADBUSE = |
10, DIFFIO_B40n, (DQ2B)/(DQ5B)/(DQSB) | ===+ ! i :
10, DIFFIO_B41p, (DQS2B/CQ3B,DPCLKS)/(DQS2B/CQ3B,DPCLKS5)/(DQS2B/CQ3B,DPCLKS) (s, | | : : !
10, DIFFIO_B41n | = || ! : :
10, DIFFIO_B43p | =5 ! : ! |
10, DIFFIO_B44p, (DQ2B)/(DQSB)/(DQSB) | =+ | | i ! HDR G4 |
10, DIFFIO_B48p, (DQOB)/()/() | 7 : : . :
| ] H HDR G25
10, DIFFIO_B35p | =hait i . DR G
10, DIFFIO_BA45p, (DQ2B)/(DQ5B)/(DQSB) | <= ; i ;
10, DIFFIO_B46n, (DQOB)/( /() | =+ b o HDR G[32.3
10, DIFFIO_B47p, (DQOBY()/() | == ] E (JD LI G 2IERIE e
10, DIFFIO B47n : .
10, VREFB4N1 ‘QHE | BANKA4
108072 apd
10, DIFFIO_Bd4n | (=2t | T : HDR_H[31.27] 2[4D], 5[4A]
10, DIFFIO_B48n, (DQSOB/CQ1B,CDPCLK3)/(DQS0B/CQ1B,CDPCLK3)/(DQS0B/CQ1B,CDPCLK3) %0 : TR T
10, DIFFIO_B49p | <o TDRREIL
0, IDIRRIG) xS, (VOIS L) | e : HDR_H[19..15] 2[4C], 5[4B]
10, VREFB4NO | (i E = ’
10, PLL4 CLKOUTp <D$§ ! |
I0, PLL4_CLKOUTn | {=510H : L DI s GCICIY
EP4CE115F23C8N """""""""""d)
BANK4
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BANK VOLTAGE 3.3V ol BAQTDKS
USE e it
| 1
" 10, RDN3 N EﬂDR H30 :
\d 10, DIFFIO_R50n, (DQS3R/CQ3R#,CDPCLK4)/(DQS3R/CQ3R#,CDPCLK4)/(DQS3R/CQ3R#,CDPCLK4) T : :
Zz 10, DIFFIO R51p o8 : | !
< 10, DIFFIO_R49n, (DQ3R)/(DQ3R)/(DQIR) ; | ;
=) 10, VREFB5N2 o | i !
10, RUP3 = |
10, DIFFIO_R49p 626 E OS?)I—CLK !
10, DIFFIO_R43p ; ! i
10, DIFFIO_R48p : ! i
10, DIFFIO_R46n, (DQ3R)/(DQ3R)/(DQIR) — S
10, DIFFIO_R46p : : | HDR H[31.27
10, DIFFIO_R45n, (DQ3R)/(DQ3R)/(DQIR) i i E HDR H[31..27] ~2[4D], 4[5D]
10, DIFFIO_R45p, (DQ3R)/(DQ3R)/(DQIR) : ]
10, DIFFIO_R43n, (DQ3R)/(DQ3R)/(DQIR) o ; :
10, DIFFIO_R48n, (DQ3R)/(DQ3R)/(DQIR) R : |
10, DIFFIO_R40p ; ! i
10, DIFFIO_R41p : ! |
10, DIFFIO_R41n, (DQIR)/(DQ3R)/(DQIR) — : ggﬁ Eﬁ;‘ :
10, DIFFIO_R38p : 1 ;
10, DIFFIO_R42n, (DM1R/BWS#1R)/(DM3R/BWS#3R)/(DM1R/BWS#1R) ; | TR T b
10, DIFFIO_R38n, (DQIR)/(DQ3R)/(DQIR) ; ; ESCRET
10, VREFB5N1 ! “TIDR 1110 |
10, DIFFIO_R33n : - : HDR H[25.21
10, DIFFIO_R36p g%g : | : HDR H[25.21] > 2[4D]
10, DIFFIO_R36n : ! i
10, VREFB5NO - : :
10, DIFFIO_R28n, (DQIR)/(DQ3R)/(DQIR) : i !
10, DIFFIO_R29n, (DEV_OE) ; : !
10, DIFFIO_R29p, (DEV_CLRn) ; S DRRETGE: RSTn_Pushbutton | 11[3C]
10, DIFFIO_R30p, (DQS1R/CQ1R#DPCLK6)/(DQS1R/CQI1R#,DPCLK6)/(DQSIR/CQ1R#DPCLKG6) ; S SRUITER.
10, DIFFIO_R27p, ( )/(DQIR)/(DQIR) TR ——
10, DIFFIO_R28p eh
10, DIFFIO_R27n, (DMOR)/(DM1R/BWS#1R)/(DM1R/BWS#IR) : HDR_H[19..15] > 2[4C], 4[5D]
___________ ]
EP4CE115F23C8N HDR G[32.3 HDR G[32.3] 2[1D], 4[5C]
+3.3V
R23
MWy
10.0K
B AN K VO LT AG E 3 3V Allows configuration of a device tristate (drive low to tristate all FPGA pins).
USF )
o 10, DIFFIO_R24n, (INIT_DONE)
N 10, DIFFIO_R24p, (CRC_ERROR)
7z 10, VREFB6N2
< 10, DIFFIO R23n, nCEO) == ‘ e .
o) 10, DIFFIO_R23p, (CLKUSR) : A HDR H13 | HDR H[13..9] »2[4C]
10, DIFFIO_R22p S ; -
10, DIFFIO_R22n, (DQSOR/CQ1R,DPCLK7)/(DQSOR/CQI1R,DPCLK7)/(DQSOR/CQIR,DPCLK?7) ; ! :
10, DIFFIO_R21p, (DQOR)/(DQIR)/(DQIR) : | s o ¢
10, DIFFIO R18p : : i HDR H[7..4
10, DIFFIO_R20n, (DQOR)/(DQIR)/(DQIR) GL> ( HDR HI1 Iy 2[4C]
10, DIFFIO_R20p i i i LTC3616 PGOOD |11[5A]
10, DIFFIO_R18n, (DQOR)/(DQIR)/(DQIR) : s d)
10, DIFFIO R14p . ; : BN
10, DIFFIO_R17n, (DQOR)/(DQIR)/(DQIR) a1 | ; !
10, DIFFIO_R21n, (DQOR)/(DQIR)/(DQIR) o ! :
10, DIFFIO_R16n : : A
10, DIFFIO_R15p, (nOE), (DQ2R)/(DQIR)/(DQIR) o | | AEDR He |
10, DIFFIO_R16p, ( )/(DQIR)/(DQIR) ; : ; ; :
10, VREFB6N1 | | i . !
10, DIFFIO R9n, (PADD22) = ; ; : ; DR
10, DIFFIO_R10n . : ! : i
10, DIFFIO_R13n, (nAVD), (DQ2R)/(DQIR)/(DQIR) SR | R T - | :
10, DIFFIO_R14n, (DQ2R)/(DQIR)/(DQIR) oI T —— : ! ;
10, DIFFIO_R15n, (nWE), (DQ2R)/(DQIR)/(DQIR) : d) : !
10, DIFFIO_R9p, (PADD21), (DQ2R)/(DQI1R)/(DQIR) T ) e -
10, DIFFIO_R10p, (DQ2R)/(DQIR)/(DQIR) e : e :
10, DIFFIO_R8n, (PADD20), (DQS2R/CQ3R,CDPCLKS5)/(DQS2R/CQ3R,CDPCLK5)/(DQS2R/CQ3R,CDPCLKS5) o ; L :
10, DIFFIO_R2n = C‘b
10, DIFFIO_R12n, (PADD23), (DQ2R)/(DQIR)/(DQIR) .
10, VREFB6NO @ BANK6
10, DIFFIO_R13p ;
]
EP4CEI115F23C&8N ke a) This document is confidential and is the property of Dallas Logic Corp., Copyright 2011, all rights reserved.
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FFENG BANK VOLTAGE 1.8v | css Loss Leca

S D S S BANK7 0.1UF 0.1UF 0.IUF PWR

d) DDR2 VREF |11[3A], 9[3C]

U

o0
Q

10, DIFFIO_T49p, (DQ4T)/(DQS5T)/(DQS5T) 211:6;

10, DIFFIO_T35n, (PADDI1), ( )/(DQST)/(DQST) f=

10, DIFFIO_T59p, (DQSOT/CQIT,CDPCLK6)/(DQSOT/CQ1T,CDPCLK6)/(DQSOT/CQ1T,CDPCLK6) g

10, DIFFIO_T58n (

10, DIFFIO_T58p, (DQOT)/( )/( ) B

10, VREFB7NO ==

10, DIFFIO_T45n, (PADDS), (DQ4T)/(DQST)/(DQST) =z~

10, DIFFIO_T46n, (PADD3), (DQ4T)/(DQST)/(DQ5T)

10, PLL2_CLKOUTp

10, PLL2 CLKOUTn

10, DIFFIO_T45p, (PADD6), (DQ4T)/(DQ5T)/(DQ5T)

10, RUP4

10, RDN4

10, DIFFIO_T53n, (DQ2T)/(DQST)/(DQ5T)

10, DIFFIO_T53p, (PADDO)

10, DIFFIO_T52n, (DQ2T)/(DQ5T)/(DQ5T)

10, DIFFIO_T60n, (DQOT)/( )/( )

10, DIFFIO_T44p, (PADDS), (DQ4T)/(DQ5T)/(DQ5T)

10, DIFFIO_T50p, (PADD?2)

10, DIFFIO_T49n, (DM2T)/(DMS5T/BWS#5T)/(DMST/BWS#5T)

10, DIFFIO_T52p, (DQ2T)/(DQS5T)/(DQ5T)

10, VREFB7N1 <=

10, DIFFIO_T56n, (DQOT)/( )/()

10, DIFFIO_T46p, (PADD4), (DQS2T/CQ3T,DPCLKS)/(DQS2T/CQ3T,DPCLKS)/(DQS2T/CQ3T,DPCLKS)
10, DIFFIO_T36p, (PADD10)

10, DIFFIO_T36n, (PADD9), (DQ4T)/(DQ5T)/(DQ5T)

10, DIFFIO_T44n, (PADD7) =

10, DIFFIO_T50n, (PADD1), ( )/(DQ5T)/(DQ5T) =

10, VREFB7N2 <=

10, DIFFIO_T60p, (DQOT)/( )/(_) B

10, DIFFIO_T56p, (DMOT)/()/(_) B=

10, DIFFIO_T54p, (DQ2T)/(DQST)/(DQ5T) f=
=}
=}

AN

:  DDR2 RAS- > 9[2B]

BANK 7
vy

DDR2 DQ9
DDR2 DQS3

A A
2
(@)

A
oella XY
=

DDR2 DQ14

B19
Al9
Al8

AN

DDR2 DQI

v}
%)

i\
esiViw)Y]

DDR2 DQO
DDR2 DQI1

DDR2 WE- > 9[2B]
DDR2 LDM > 9[3B]

DDR2 DQ2

DDR2 DQ6

DDR2 DQI3
DDR2 DQI0

DDR2 LDQS > 9[3B]

DDR2 DQ3

DDR2 DQ5
DDR2 DQ4
DDR2 DQ7

10, DIFFIO_T35p, (PADD12), (DQS4T/CQS5T,DPCLK9)/(DQSAT/CQ5T,DPCLKO)/(DQS4T/CQ5T,DPCLKY)
10, DIFFIO_T33p, (DM4T)/(DMST/BWS#5T)/(DMST/BWS#5T)

10, DIFFIO_T32n, (PADD13) =

10, DIFFIO_T32p, (PADD14), (DQST)/(DQ3T)/(DQST) =

DDR2 UDQS > 9[3C]
DDR2_ODT > 9[3B]
DDR2_UDM > 9[3C]

AAAAND
=
~J

EP4CE115F23C8N

DDR2 DQ[15.0] > 9[5B]

DDR2 Al13..0

DDR2 A[13..0] > 9[1A]

BANK VOLTAGE 1.8V S

DDR2 CK N
DDR2 CK P
DDR2 CAS-
DDR2 BA2

U

)
s

10, DIFFIO_T31n, (DQ5T)/(DQ3T)/(DQST)
10, DIFFIO_T30n, (DQS5T)/(DQ3T)/(DQST)
10, DIFFIO_T30p, (PADDI15)
10, DIFFIO_T29n, (PADD16), (DQS5T)/(DQ3T)/(DQ5T)
10, DIFFIO_T29p, (PADD17), (DQSS5T/CQ5T#,DPCLK 10)/(DQS5T/CQS5T#,DPCLK10)/(DQS5T/CQ5T#,DPCLK10)
10, VREFB8NO
10, DIFFIO_T25n, (DATA2), (DQST)/(DQ3T)/(DQ5T)
10, DIFFIO_T25p, (DATA3), (DQS5T)/(DQ3T)/(DQ5T)
10, DIFFIO_T14n, (DQ3T)/(DQ3T)/(DQST)
10, DIFFIO_T23p, (DATA4), (DM5T/BWS#5T)/(DM3T/BWSH#3T)/(DMST/BWSH#5T)
10, DIFFIO_T15n, (DATA7), (DQ3T)/(DQ3T)/(DQ5T)
10, DIFFIO_T4n, (DQIT)/( )/( )
10, DIFFIO_T21n, (DQ3T)/(DQ3T)/(DQ5T)
10, DIFFIO_T14p, (DATAS)
10, DIFFIO_T18p, (DATAS5), (DQ3T)/(DQ3T)/(DQ5T)
10, DIFFIO_T19n, (DQ3T)/(DQ3T)/(DQ5T)
10, DIFFIO_T19p
10, DIFFIO_T22p, (DATA15), (DQ3T)/(DQ3T)/(DQ5T)
10, VREFBSN]1
10, DIFFIO_T17p, (DATAG6), (DQ3T)/(DQ3T)/(DQ5T)
10, DIFFIO_T9p, (DATAL11)
10, DIFFIO_T15p
10, DIFFIO_T22n, (PADD19)
10, DIFFIO_T23n, (PADDI138)
10, DIFFIO_T11n, (DATA9), (DM3T/BWS#3T)/(DM3T/BWS#3T)/(DMST/BWSH#5T)
10, DIFFIO_T20n, (DATA14), (DQS3T/CQ3T#,DPCLK11)/(DQS3T/CQ3T#,DPCLK11)/(DQS3T/CQ3T#DPCLK11)
10, DIFFIO_T20p, (DATA13)
10, VREFB8N2
10, DIFFIO_T7n
10, DIFFIO_T3n
10, DIFFIO_T4p, (DATA12), (DQS1T/CQ1T#CDPCLK7)/(DQS1T/CQ1T#CDPCLK7)/(DQS1T/CQ1T#CDPCLK?7)
10, DIFFIO_T9n, (DATA10), (DQIT)/( )/( )

10, (DQIT)/()/()

s

o

oo}
o

Zpe

BANK 8
0

!
o

DDR2 BAO > 9[2
DDR2 BAl >9[2

[o2e] [o7e]

AR

s
98] [o)] BN N

i

%?;

=

DDR2_CS- > 9[2B]

|

i

vy
=

9]
[e)

o

DDR2

DDR2
DDR2

>
<

=

DDR2 CKE > 9[3B]

o]

e

DDR2 A0 ! A e BANKS
DDR2

S

~|co

DDR2

DDR2
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+1.2V
> > >
3.3V C50 C59 ——=C58 ——C43 C74 C91 C85 C63 C66
URK Loy 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF | 0.1UF | 0.1UF | 0.1UF
D4 J11 o ° )| USL
VCCIO1 VCCINT L10 K7
F4 712 GND GND
VCCIOl VCCINT Lil P6
K4 L4 . GND GND -
VCCIO1 VCCINT — M10 U7
M14 — +1.2V . GND GND -
VCCINT MI1 V6
N4 P11 GND . GND GND -
. VCCIO2 VCCINT L12 T10
I U4 P12 . GND GND -
v VCCI02 VCCINT —o . . . L3 | op oND U138
VCCIO2 VCCINT MI12 T14
M9 . GND GND -
- VCCINT —= M3 it | N17
£ VCCIO3 VCCINT —3 ——C73 C82 C62 —=C65 —=C9% C52 C51 C61 C75 C83 NIT === G7
WS | vCCIO3 VCCINT —Y 4.7UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF | 0.1UF | 0.1UF | 0.1UF K11 U19
I W9 K14 . GND GND -
Wi VCCIO3 VCCINT o . . ! . . ! . . . NI2 el | 21
VCCIO3 VCCINT K12 R18
K9 . GND GND -
AB21 VLIV | e K13 GND GND 2
VCCIO4 VCCINT — N13 J19
W12 P9 — . GND GND -
VCCIO4 VCCINT - N10 Al
W16 P10 +1.2V GND . GND GND -
. VCCIO4 VCCINT K10 C5
I W18 P13 . GND GND -
. VCCIO4 VCCINT 19 C9
P14 . GND GND -
VCCINT * * F12 Cl1
P18 N14 . GND GND -
VCCIOS VCCINT Hi2 C12
V19 716 . GND GND -
Vo VCCIO5 VCCINT —re HI3 | 0 onp |C14
$——— VCCIOS VCCINT —22 ——(C93 ——=C84 C56 C60 C86 C64 —=C81 =—=C57 J15| il C6
1o VCCINT —= 0.47UF | 047UF | 047UF| 0.47U0F | 0.01UF| 0.01UF | 0.01UF | 0.01UF KI6 | cnD oND A2
&———— VCCIO6 VCCINT L15 E20
G19 R12 . GND GND -
L5 115 VCCIO6 VCCINT —o5 ) ) N5 | °\p onp G20
: VCCIO6 VCCINT R13 1.20
RS . GND GND -
T e VCCINT —r= | RII [l P10
. = . =51 VCCI07 VCCINT 5 — RO | D onD Y20
ﬁ' VCCIO7 VCCINT G2 GND P8 | GND GND - Y20
B VCCIO7 VCCINT —x +3.3V HI4 | oD onp _AB22
——C76 C54 38 —=Cl12 VCCIO7 VCCINT —re HI0  —\p ognp —X18
0.1UF 0.IUF | 0.1UF 0.1UF A VCCINT —= H8  ~ND GND —4o
VCCIO8 VCCINT » » » N8 Y12
D5 T9 . GND GND -
. VCCIO8 VCCINT R7 Y11
¢ ¢ ] D9 | Vecios veoint —B Tg | OND GND 5
DIT | et __HI5 ——(C33 C109 C35 —=C37 ——=cClo0l C80 Cc72 C40 36 5~ GND GND |
= VCCIO8  VCCINT —me 4.7UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF | 0.1UF | 0.1UF T2  oND GND —X22
+1.8V GND VCCINT P16 AB1
L) K8 + GND GND
VCCINT ' o ' L8 N3
P17 . GND GND -
VCCINT G17 U3
L7 +3.3V . GND GND -
VCCINT M7 W3
1 1 N16 —  GND GND
—Lc67 ——C87 VCCINT =8 = F16_| ~ND GND 23
0.1UF 0.1UF VCCINT * * GND H16 F3
717 . GND GND -
VCCINT G15 K3
G16 . GND GND -
)i VCCINT —=7 GI3T (== G2
VCCINT 510 —=C107 —=C34 ——=Cl111  —=Cl110  —=CI15 GIL | oD 6nD |AA2
VCCINT - 0.47UF 0.47UF 0.01UF 0.01UF 0.01UF E10 AA22
GS . GND GND -
VCCINT —7 G | =D
VCCINT N7 'Y ’Y
VCCINT — EP4CE115F23C8N
VCCINT R6 — — —
e | 85 GND GND GND
VCCINT
VCCINT 12112_ +1.2v PWR +2.5V A
VCCINT —= —|— L2 @ UsSM
VCCINT ik = * * T6 U5
VCCINT 577 1000 ¢ Se— VCCAL GNDAL1
VCCINT ¢ * VCCD PLLI
Ul16 -
VLG s F18 E18
VCCF\? “Ri4 C49 92 ——=Cl102 Cs3 c41 T B VccgszLz GNDA2
VCCINT 2.2UF 0.1UF 01UF | 0.IUF | 0.1UF VCCD_
EP4CE115F23C8N ! gg e —— TS
& & b & —— VCCD PLL3
. . . 3}3 VCCA4 GNDA4 —Y18
VCCD PLL4
—_ EP4CE115F23C8N —_
GND ——C44 —C95 ——Cl108 ——(C42 GND
0.1UF 0.1UF 0.1UF 0.1UF
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FPGA 6
’ o
1000 R55 CLK
Wy
33 R CP U8l
——Cl106 S 1 2 ] ::-“-"““-““““-“-““““-“““-“-“--: —i>Gl CLK1, DIFFCLK On
] SCLK3 HDR A8 | T2 ’ -
0.1UF 3 4 : eI DR Ac TT-+ CLK2, DIFFCLK Ip
. 5 6 —X ! ; o1~ CLK3, DIFFCLK In
= x— 7 8 : CLKO HDR H7 | $Goz | GLK4 DIFFCLK 2p
GND 9 10 0 ! : o1 > CLKS5, DIFFCLK 2n
R61 S TR JTAG Conti guratlon Header | 9[2D][ CLK 25MH 57" CLK6, DIFFCLK 3p
& AN & : ] CLK7, DIFFCLK 3n
1.0K — ' ! CLKS, DIFFCLK 5n
R59 N i : CLK9, DIFFCLK_5p
W + : : CLK10, DIFFCLK_4n
1.0K : E CLK11, DIFFCLK 4p
E CLK1 HDR A26 | [AAI2 gigg nggiﬁ—zn
! SCLKI _ HDR A8 ' | ABIL | /14 DIFFCLK 6
: SCLK2 _HDR Al4 ' | AAIl ’ -
: ; ~> CLK15, DIFFCLK_6p
BAN%PP KOG e ssencmeeee o e e e e meaeo : EP4CE115F23C8N
oot t-1ftr--—-""---- ! ugJ p—
1\ =
s o L m =
MSEL 3..0 (see page 8-9 of Configuration Handbook)  gRS57 i + TDO 1
3 : TCK - DL e BANKI1-3.3V
]
1101 = Fast AS, 3.3V bank voltage i i > TMS
] ]
0010 = Standard AS, 3.3V bank voltage ' MSELO ' M17
ST L M BANK6-3.3V
i MSEL2 i L17 -
i MSEL3 1 K20 Z ﬁggﬁ New for Cyclone 111, I'V to limit ringing. Source series temination is a possible simple alternative.
H i .
' FPGA CEN : L3 Locate these devices near FPGA.
>R19 SR60 >R58 1 : > nCE
STANDARD AS 420 420 30 i FPGA DCLK : 2 A 1 3.3V 33V
: : MI?§H> DCLK B NK ,6
1 |
! FPGA NCONFIG s SO
— o +33V | ISTATUS 1 K6 | "CONFIG
| E : <> nSTATUS
oND R R i EP4CE115F23C8N Ul ul2
R30 SDMGO0340LC-7-F SDMGO0340LC-7-F
10.0K
|
3[4B] {_FPGA_DATA0 s berict - o I - 7
3[4A]| FPGA NCSO \ 5 ,
3[4A]| FPGA_ASDO * * = SDIN SDO
Lo -
+33v. L———2c CIK
—_—C9 C8 C10 Cl1
10PF 10PF | 10PE | 10PF L1 HOLD-
= VPP_WP-
@ \
8 | vee vss 2
e r—
= M25P64-VME6TG =
GND i GND
+3.3V +33V T o.1UrF
FLASH 64Mbit
EP4CE115 requires 28,571,696 bit for configuration (uncompressed).
LR48 >R32
£10.0K 3100k e
Pl . d GND
ASMI Programming Header
1 2
|
H[1B] <_FPGA_CONFDONE mrpea—eoNTIG ¢ s ,FPGA CEN
7 8
9 10 —¢
>R43
HDR-5X2-RA-RV} 210.0K
——C47 )
0.1UF
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DDR2/TXCO DDR2 VTT ’ L %
| R11 R12 &R49 SR45
SKEW1 49.9] o 5499 $49.9 3499
(E-""""""""""""-"D-ﬁﬁ-znA"B-f) ................... . 14 32M X 16 DDR2 DRAM
1 6[4C]|_DDR2_A[13..0] = '
: i U5 - L) SKEWI-I
]
! i DDR2 A0 M8 G8 ! DDR2 DQO
: ; DDR2 Al M3 | A 88(1’ G2 DDR2 DQI
' ! DDR2 A2 M7 A2 DQ2 <H;-17 i DDR2 DQ2
i )| | DDR2 A3 N2 ] 5 DO3 | H3 i  DDR2 DQ3 !
i ; DDR2 A4 N8 Ad DQ4 | H1 i+ DDR2 DQ4 !
! i | DDR2 A5 N3 | A5 DQ5 | H9 i__DDR2 DQ5 |
' . )\ DDR2 A6 N7 A6 DQ6 | F1 i __DDR2 DQ6 |
: i . DDR2 A7 P21 ) F9 ' _DDR2 DQ7 i
T 7 DQ7 == T
] ] DDR2 A8 P8 A8 DQS <H§8 BBR2DBOE—
' i DDR2 A9 P3| Ao DOY [ C2 — DDR2 DQ9
i ! : DDR2 A10 M2 A10/AP DQI0 | D7 ' DDR2 DQIO 1
i ! )i DDR2 All PT] i DOl |23 ! DDR2 DQI1 ¢
i ! | DDR2 Al2 R2 e DO12 |2l | DDR2 DQI2 !
! ! Support for 2Gbit device )| DDR2 A13 DO13 D9 i DDR2 DQI3 !
I : L2 Bl i DDR2 DQ14 !
! 6[4C]| DDR2 BAO - ® BAO DQ14 = T ;
: i L3 B9 i DDR2 DQI5 |
: 6l4C] SRETERR ) i_Support for 1Gbit device T DO I i DDR2 DO[15..0
; 6[4C]| _DDR2 BA2 > o * : | = DDR2 DQJ[15..0] > 6[4C]
. | . e (i) SKEW1-2
--------------------- SKEW1 R A— VDDL 1.8
7 | IV 100 VSSDL |- L3/
IDIDIZZ AT R14 LRS54 £R44 i6[4D][ DDR2 CKE »——t——m—c Iﬁ CKE T
49.9 3499 349.9  !6[4C] DDR2 CK P —<—c <s°] CK Al
16[4C]| DDR2 CK N———= * =~ CK- VDD
] ] El
N U i e L8 VDD 3 I
i 6[4D]| DDR2 CS- CS- VDD
| 6[4B]| DDR2 WE- —t K3 we- VDD 11\{[19 DIDILG VAT
i E L7 VDD 35 = o
! 6[4C] _DDR2 CAS- — ® 7] CAS- VDDQ Cl
! 6[4A]| DDR2 RAS- i ® ] RAS- VDDQ 3
SKEW1( t----n-mmmmmmmmmmmm o Rttt ; 3 VDDQ |55 ——(C78 —==C77 —=C46 =——Cl4 ——C39
I~ 6[4B]| DDR2 LDM ; 7 LDM VDDQ ) 0.1UF 0.1UF 0.1UF 0.1UF 2.2UF
LDQS is a bi-directional signal. No termination is implemented. ~ 6[4B]| DDR2 LDQS : £ LDQS VDDQ ) 3 :
! ! —— LDQS-/NU VDDQ |
Gl
S KB ) e e ' K9 VDDQ |3 L8V —
6[4B]| DDR2 ODT ® > ODT VDDQ G T GND
d) vDDQ 1G9 ¥
7 ettt ettt 1 SKEWI VADIRIO)
|  6[4B]| DDR2 UDM ’ B3] ubm vss |43 [ [
LDQS is a bi-directional signal. No termination is 1mp1ement?d. 6[4B]| DDR2 UDQS : E:; - UDQS VSS JE33’ L s
i i X UDQS-NU Nl ——Css _l_c103 TC90 97  ==c89 0.1UF
SKEWI1-2 I 4 E2 P9 0.1UF 0.1UF 0.1UF 0.1UF 4.7UF
W NC VSS A7
W NC VSSQ B>
W NC VSSQ BS —
<gg | NC VSSQ I GND
1 NC VSSQ D3
NC VSSQ 7
» VESU | e
VREF VSSQ TR
VSSQ R
11[3A], 6[6A]| DDR2 VREF I VSSQ TS
— VSSQ
0.1UF KAT511630G-TICE7000 -800 part (DDR), up to 400 MHz clock
1 Cyclone IV -8 top and bottom DDR banks limited to 167 MHz.
GND GND
+3.3V
TX C O DQ, UDQS, UDM, LDQS, LDM make up the bidirectional data bus group and have ODT (These are the DDR signals).
— CK - differential clock group
U9 i A, BA, WE, CAS, RAS, CKE, ODT, CS are in the address/command/control group, no ODT.
%' NC ouT 3 3;¢W : CLK 25MHz 8[5A] DDR?2 trace lengths of 62.5mm or less should not require termination.
4 2
VDD GND Match P to N differential legs for CK signal to within 10mil.
N FOX924B-25.000 . .
——Cl1138 Match skew group 1-1 to 50 mil (and route on same layer). Match group 1-2 to 50 mil (and route on same layer).
0.1UF
Match skew group 1 to 250 mil.
— Skew matching on terminated lines should not include stub to 49.9 Ohm termination resistor.
GND The CK signal should be equal to the longest address/control group signal or up to 100 mil longer. This document is confidential and is the property of Dallas Logic Corp., Copyright 2011, all rights reserved.
i See Altera External Memory Interface Handbook Vol. 2, page 1-59 and 1-60 for PCB guidelines. Tite Cardstac Cnt., Std. Size, Altera 4CE115| Dallas Logic Corporation —
= o ) . 801 E. Plano Parkway I=
GND Good Reference: Micron TN-47-20 DDR2 Package Sizes and Layout Basics. Size: B Number:CMC1003 | Revision:B Suite 158 Dallaslo DiC
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MISC.

+3.3V
[R27 LR2S LR29
270 2270 2270

Status LEDS w7 b1 W7 b3 W7 m
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