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Notes:

1. FPGA Schematic Symbol Breakdown:

(A) Bank1 -
B) Bank2 -
C) Bank3-
D) Bank4 -
E) Bank5 -

) Bank6 -

N) Ground

) Bank7-

) Bank8-

) Some Clocks
) Configuration
)

)

)
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Qther Canfiguration
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Other PLL
Other Dual Purpose
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DC_INPUT
14v-20V DC INPUT
Jo2
2 D31 usC
VEIT— R
VIN  VIN
RAPC712X A3 B6
FM540 A4 | VIN - VIN =79 150uF [10uF  |10uF

A5 VIN  VIN &5

A6 | VIN VIN 53

Bi | VN VIN —¢7 D2

DC_INPUT B2 | VN VIN 7G5 20V Zener
N B VIN  VIN &g
VIN  VIN
R300 4 5|6 LTM4601
o) 1
SW3 —
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o
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- 3.3V_SENSE
_|ca42
U9D " T1o0pF
RUN_SW__ A10 [ PeooD |G12 3.3V_PG _
A7 | RN 20D [Fi2 LTV FB 3.3V
Cc232 [_Ef2 | R183 C349
DRVCG Ki2
47nF _PHASEQ0 A8 DIFFVOUT 7795 3.3V 1000pF
PLLIN VOUT_LCL
C316] [0.01UF__A9
Ai1 | [RACK/SS Ji2 R181 DNI 133K =
L <2 comP VOSNS+ 575 AT ot -
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787K Gl 1000pF
= LTV4601
2.5V
25V
R17
_[C30 1.00k
UsD " T100pF
RUN_SW A0 [ oD LG12
A7 | RN e 20D [Fi2 LTM FB 2.5V
C24 E12 R16 C34
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C19 [ [0.010F__A9
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A5 c2
VIN  VIN ]
A6 C3
VIN  VIN
Bi | VN VN [C4 D1
B2 VIN VIN C5 20V Zener
B3 C6
VIN  VIN
CTV4607

Power 1, (3.3V and 2.5V)

R190
1.00k

U9A

VOouT
VOouT
VOouT
VOouT
VOouT
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VOUT
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M6
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M11

VOUT

LTM4601

J1

UBA

J2
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J3
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J4

VOUT
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J9
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L9

L10

L11

M1

M2

M3

M4

M5

M6

M7

M8
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C37
470uF

2.5V_B1_B8

R29 .009
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LT4601 SWITCHER

ﬁ:ﬁggggo >E PHASE270 5,23
PHASE90 5,23
g‘g\’j Fs,’év ; RUN_SW 6,7
: ; 3.3V_PG 23
U9B
g; PGND PGND ,Eg
B3| PGND PGND |57
Da | PGND PGND |55
55| PGND PGND [—53
D6 | PGND PGND |54
E1 PGND PGND |55
£51 PGND PGND &5
E53 | PGND PGND |57
Ea| PGND PGND |55
£5] PGND PGND &g
E6 | PGND PGND 7
£7 PGND PGND 5
£1| PGND PGND 5
£5| PGND PGND [z
F5 | PGND PGND 5
Fa| PGND PGND 5
£5| PGND PGND 7
F5 | PGND PGND [
=7 | PGND PGND g
PGND PGND 13
— SGND
LTM4601 =
UeB
B; PGND PGND Eg
B3 | PGND PGND [
Da | PGND PGND |55
55| PGND PGND &3
56 | PGND PGND |57
=7 PGND PGND |55
E5| PGND PGND |55
E5 | PGND PGND |57
E4 | PGND PGND |53
E5 | PGND PGND [—&g
E6 | PGND PGND 5
=7 PGND PGND 5
£1| PGND PGND 5
£5| PGND PGND [z
F5 | PGND PGND 5
E2| PGND PGND [
F5| PGND PGND 7
F5 | PGND PGND [
=7 PGND PGND g
PGND PGND 73
— SGND
LTM4601 —
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Power 2, (5.0V, RLDRAM II, QDRIl+, 2.5V_FPGA)

Io_..
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=

1,5V_1.8V_RLD
U42  TPS51100DGQ
[
10 viN VLDOIN |5 477
VDDQSNS IOUF
vIT S _ .
R251 10.0K 7 51
Rob4, 10.0K 9 gg . vrTsns —— C474 |Ca73
paaia)
VREF_RLD £
6\ viTRer 966 OuF | 10uF
C475}|7 Dl = i )
0.1uF I
= - 15V_1.8V_QDR
U37 __ TPS51100DGQ
[
10 viN VLDOIN -2 ] cso7
VDDQSNS IOUF
VT 2 — o+ o
R180 10.0K 7 5 )
R175 10.0K 9 gg A VTTSNS C393 | G343
ZOoOo
VREF_QDRII 5
6 {vrTRer £66 10uF | 10uF
ca27 { Dl i )
0.1uF
- - 1.5V_DIMM
U50 _ TPS51100DGQ
[
10 viN VLDOIN -2 ] csee
VDDQSNS IOUF
VT 2 — o+ o
R320 10.0K 7 5 T
SV N S—
1 Ra21 10.0K 9 gg A VTTSNS C233 | G215
ZOoOo
VREF_DIMM 5
6 {vrTRer £66 10uF | 10uF
C558 { D i )
04uF | 1T
5.0V
u4s
21 VIN VOUT |2
Ut 5 - R274 100K __1
. ADJ |5 4
L 'J SHDN GND &
TAB_GND R270
CT1764A 3.16K —

/N

25V _FPGA_PG__) 25V FPGA PG 23
2.5V_HSMC PG Q_QDRIL B
- 25V_HSMC_PG 23
2.5V 1.5V_1.8V_RLD 1.5V_1.8V_B2
u27
2 4 R108 .009
. VIN vouT *
0.75V/0.9V VTT (3A Sink/Src) : ADJ g R110 10.0K | VDDQ RLD
———— SHDN GND
VTT RLD TAB GND 8
_ — J18 —— C198 R107 .009
C181 LT1764A ne Rk 41.2K R111 4.7UF
0 |C470 C468 | C469 — =
10uF 512 40.2 R294 |
F [10uF e 1
= HDR2x1 —
41.2K // 40.2K = 20.3K needed for 1.8V operation
41.2K needed for 1.5V operation (Default)
2.5V 5.0V
ui6 "L
_ LN BsT |2 94 || 1uF 1,5V_1.8V_QDR
VTT_QDRII 1 2, IN; S N | 1.5V_1.8V_QDR 1.5V_1.8V_B7
10 e
L ! ouT2 -
4 9 R54 .009
3 | c3s9 €390 |C416 SW ouTH ¢
L R49 100K = 6 | ooy apy L8 R51 357K | VDDQ_QDRII
F [10uF 10uF | 10uF I vV g Pé 7 __VDDQ QDRI PG___R50 4.7K 1
c84 zZZ Cc110 R47 .009
= = = p— oo J11 —
10uF wl—| LTC3026 L 1.30K R48 10uF
— 5|2 4.30K .\ ~R40
HDR2x1 =
1.30K // 4.3K = 1.00Kneeded for 1.8V operation
1.30K needed for 1.5V operation (Default)
0.9V VTT (3A Sink/Src) 3.3V 50V 2.5V FPGA
VTT_DIMM U1 T
_ _ _ _ LN BsT |8 ) C464||  1uF 2.5V_FPGA
L2 IN2 L
7 |C229 €228 | C556 ouTs |10 = 25V_VCCPGM
41 sw outs 2 R62 .009 T
F [10uF 10uF | 10uF v
| R248 100K — 6 8 523K | 2.5V_VCC_CLKIN
= = = T SHDN | AF'?éJ 7 55V FPGA PG__R24T 77K ‘
C449 zz & R58 .009
— oo R230
10uF o] LTC3026 1.00k 2.5V_VCCPD
= L Rs2 .009
R = _|cas0
3.3V 5.0V ; “T1ouF
u26 T L
_ LN BsT |2 ! ci64|| 1uF 2.5V_HSMC 2.5V_HSMC =
L2y M _1
oUT2 Ll = 2.5V7I§|§fBG
4 9 R106, .009
w T1 ®
R101 100K : ° > 8 R103 5.23K
T SHDN, o ADJ 755V HSWC PG R0, . A7K ' 1
C169 z=z PG
f— oo R105 C174
10uF || LTC3026 1.00k j—
e - 10uF
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Poweri(VCC)

PHASEO
vec e S
PHASE180 PHASE180 23
R126 PHASE270 PHASE270 3.23
12V ’
VCCL
VCC_OUT
us2c R123
AN vin B2 *—o > * )
A2 0N U BB [C271 [ce7a _[ca75] C265 U32A
A3 IVIN  VIN 82 1 I vour  vour FH N N _ ~
A | v VN [C 150uF [10uF  |10uF | 0.1uF J2 VgBT VSHT 2 I I I I U31A U32B U3iB
ASTUN - vIN 2 p B vour  vour B c257, - 21,233,: o 407258F N vour  vour | D! paND PGND [E2 D! paND PGND [E2
A6 C3 J4 4 C254——C25 uF =~ u J2 2 D2 F9 D2 F9
BT VIN  VIN &7 D32 75| VOUT  VOUT |5 0.1uF 100uF | 100UE.| 10V 1oV J5| VOUT  VOUT |3 D3| PGND PGND |57 D3| PGND PGND |57
B> | VIN  VIN &5 20V 7 61 vouT  vouT ¢ : o o 54| VouT  vOuT |5 Da | PGND PGND |55 Da | PGND PGND |55
B3| VIN  VIN &5 0V Zener 5771 VOUT  VOUT 7 Tantalum Tantalum S5 VOUT  VOUT 5 b5 | PGND PGND &3 b5 | PGND PGND &3
VIN  VIN 36| VOUT  VvOUT |5 — —_ J6| VouT  vouT ¢ D6 | PGND PGND |37 D6 | PGND PGND |37
TTVIA501 59| VOUT  VOUT |9 - - S71 VOUT  VOUT |5 E1| PGND PGND [-&5 E1| PGND PGND [-&5
7761 VOUT  VOUT |35 56| VOUT  vOUuT |5 £5| PGND PGND |35 £5| PGND PGND |35
12V —T—: ®1| VOUT  VOUT |1 S9 VOUT  VOUT 5 E5| PGND PGND &7 E5| PGND PGND &7
= - Rz | VOUT  VOUT [ VGG OUT 7701 VOUT  VOUT |75 E4| PGND PGND |35 E4| PGND PGND |35
K5 VOUT  VOUT 5 T K| VOUT  VOUT (33 £5| PGND PGND |-G £5| PGND PGND [—&g
C266 Ra| VOUT  VOUT (s » » Kz| VOUT  VOUT [ E6 | PGND PGND E6 | PGND PGND
1 VOUT  VOUT - VOUT  VvOuT PGND PGND PGND PGND
usic K5 M4 K3 M2 E7 H2 E7 H2
Al B4 0.1uF Ke | VOUT  VOUT g C248 + C262 K4 | VOUT  VOUT 3 F1_| PGND PGND 3 Fi_| PGND PGND 3
VIN  VIN VOUT  VvouT VOUT  VvOouT PGND PGND PGND PGND
A2 B5 K7 M6 250 —C250 470uF K5 M4 F2 H4 F2 H4
A3 VIN  VIN g5 — Rg| VOUT  VOUT = 0.1uF 100uF | 100uF 1oV Rg | VOUT  VOUT s F5| PGND PGND |5 F5| PGND PGND |5
A4 VIN  VIN &3 - Ko | VOUT  VOUT g : o K7 | VOUT  VOUT g F2| PGND PGND g F1| PGND PGND | g
Az VIN  VIN 55 Ki0| VOUT  VOUT g Tantalum Rg | VOUT  VOUT 5 F5| PGND PGND |7 F5| PGND PGND |7
A6 VIN  VIN |55 Ki1| VOUT  VOUT 7o — Ko | VOUT  VOUT (g F6 | PGND PGND g F6 | PGND PGND g
BT VIN  VIN &7 VOUT  VOUT 3 - Ki0| VOUT  VOUT i—g £7 PGND PGND g F7— PGND PGND g
VIN  VIN VOUT VOUT  VvOouT PGND PGND PGND PGND
B2 C5 Ki M10 Hi2 Hi2
VIN  VIN VOUT  VOUT — SGND — SGND
B3| UN  viN <8 LTM4601 VoUT M = = 1
ou CTM4601 = CTM4601 =
LTM4601 LTM4601
10.0 R312 u49
INT_VCC C 1 4 PHASEO
° DN{ . ~R314_PHASE P 3 \F{H OUP 5 PHASE90
DN/ ~R307__PHASE DI 2| o 8UT2 6 PHASE180
10 R308 1 UT3 7 PHASE270
20.0K R309 10 | oer ouT4
[ S MOD l&—PHASE MOD DN R311___INT VCC C 3.3V
C550 — oND 8 0 R313 ‘I' us1D
— —— C555 10K R335 RUN_SW2 A0 TN PeoOD 812
0.1uF  Default Settings: DNl LTCB902 = = INT VCC D ____ A7 Fi2 LTMC VFB
B Pz etling | &1z | INTVCC VFB C564
— :tied high for 4 phases — C570 DRVCC K12 _J__
DIV: tied to GND for /1 PHASE180 A8 DIFFVOUT 435 VOUT LGL DC_INPUT | 100pF
1000pF TRACK C Ag | PLLIN VOUT_LCL T
P TRACK/SS
XJ1 COMP_C Al Y VOSN J12
VCC_OUT A = co Olszsg; B12 DNl R326
C572 A2 bGM voons. [ M1Z_T Ve
C264 Ciz | et - C566
us2D ——220PF 881545-2 DNI D12 | /e p—
RUN_SW2 A10 [ pGooD 812 G1 DNI
INT vec c . A7 | RU Fi2 LTMC_VFB 60.4 R128  J21 = LTM4601 1
INTVCC VFB L L —
C571 ez Jhuce = = —
DIFFVOUT K124 VOUT LCL 12V vCeL 2
47nF PHASEOQ A8 OUT 12 1 3
PLLIN VOUT_LCL R129
C574| [0.01uF__ TRACK C A9 | T oKsS
COMP_C A1l J12 380K TSW-103-08-G-S
= COMP VOSNS+ . L
= Popy [ B12 DNI R336 =
C573 A12 Mi2 C567 C559
=5 MPGM VOSNS- 4= .
C12 1 (1-2) 0.9V operation
ONI D12 | NiARGH = ONI 1000pF(5.3) 1.1V operation
. T ) P For Stratix IV option: (Default)
— = — 1) DNI R310 (Disables U48) and populate R126.
2) Place jumper on pins 1 and 2 of J21 (Selects 0.9V for VCCL and VCC)
For Stratix 11l 1.1V option:
1.8V 5.0V Velo 1) DNI R310 (Disables U48) and populate R126 (Ties VCCL and VCC to same regulator).
1 u48 5 T oss1] | 1ur 2) Place jumper on pins 2 and 3 of J21 (Selects 1.1V for VCCL and VCC).
u H H .
* INT BST - . For Stratix 11l Low power option:
1 2, [ ele] .
IN2 ouTs |10 — 1.1V for Stratix [l low power 1) DNI R126 and populate R310 (Enables U48) and provides 1.1V to VCC
41w ouTt 2 1 R310 DNI 2) Place jumper on pins 1 and 2 of J21 (Selects 0.9V for VCCL)
| R305, 100K 6 8 5.11K R304 |
I SHDN, AFE’é 7 R303 47K 1 .
| C554 g5 _|C544 + 27561“7F Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
10uF = | LTC3026 L 287K A\ AABS02__Q100F o Tte  Stratix IV E FPGA Development Kit Board
[ antalum
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Power 4, (1.5V_DIMM, 1.1V, VCCD_PLL, VCCPT, VCCAUX and 2.5V_A)

4_

1.5V_DIMM
DC_INPUT 1.5V_DDR3
U30B U30A
g; PGND PGND Eg j; VOUT  VOUT t; * * » >—o R295 009
oo et o voorts -
ALTUN N 22 — ® D4 | bGND PGND [-22 J4 VOUT VOUT L4 G563 + 0261
Az | VN VR [B5 [ca70_[cers _|cerz D5 | conD bann |63 5 UT v UT 5 C251——C260 470uF
A3 B6 — D6 | PG G G4 J6 | Vou OUT 5 100pF 100uF | 100uF 10V
VIN  VIN PGND PGND VOUT  VOUT o
Ad Ci 150uF  |10uF  |10uF Ei G5 J7 L7 LT4601 SWITCHER
VIN  VIN PGND PGND VOUT  VOUT ° Tantalum
A5 |V uiN G2 | 2 oD -G8 81 V00T vouT L8 LTMB FB 1
A6 C3 E3 | PG G G7 Jo | Vou OUT 9 = MAX_PHASE_CLKO
B VIN  VIN &7 D33 E2| PGND PGND |3 7701 VOUT  VOUT g <] MAX_PHASE_CLKO 23
VIN  VIN PGND PGND VOUT  VOUT
B2 c5 20V Zener E5 G9 Ki L1 RUN_SW RUN SW 3.7
B3| VIN  VIN &5 E6 | PGND PGND [~y K5 VOUT  VOUT [ <1 RUN_ 3
VIN  VIN £>— PGND PGND 2 K5 VOUT  VOUT [z
LTM4601 ° E; ﬁgmg Eg“g :i ﬁg xg% xg% m Regulator Sense Signals
= F3 | PGND PGND 5 K6 | YOUT  VOUT g 2.5V _A SENSE_P
) F4 | PGND PGND g K7 | VOUT  VOUT g 2.5V A SENSE N Bg 2.5V_A SENSE P 8
F5 | PGND PGND 7 Kg | VouT VOUT w7 - 25V_A_SENSE_ N 8
Fe | PGND PGND g Kg | YOUT  VOUT g VCCD_SENSE_P
=7 PGND PGND (g Kio| VOUT  VOUT g > VCCD_SENSE P 8
PGND PGND (75 K11 VOUT  VOUT |—io
e SGND VOUT VOUT
= M11
CTM4601 = vout
U3s0D LTM4601
RUN_SW A10 [0 PeooD |-&12
A7 | Nvee vep [F12 LTMB FB
Ei2
569 DRVCC K12 R323 DO NOT INSTALL BOTH R59 AND R53 AT THE SAME TIME!
47nF  MAX_PHASE CLKO A8 DIFFVOUT 75 1.5V_DDR3 40.2K
PLLIN VOUT_LCL
CB568[ [0.0TuF A9 | Toob oo
—T—: ) AU comp VOSNS+ ‘é1122 FSE$§25 100K
- FSET =
MPGMB A12 | oo vosns. |MT2 =
c12 | MRel C565
R337 D12 | ViR =
787K G1 1000pF
= CTM4601 2.5V_VCCAUX VCCPT 25V 5.0V
= L2 ui2 1.5V_VCCPT
_ A R59 DNI _ LI BsT LS c81 1uF
= i U/ ¢ 1 2 N 1.5V_VCCPT VCCPT
BLM15AG221SN1 DNI THIS oUT2 10 =
+ C108 4| ow ouT: 12 R53 0.003
470uF ®
: RESISTOR FOR
ol 10V & R32 100K 6 SHDN ADJ 8 . R42 11K s - DNI THIS
3.3V 5.0V Tantal STRATIX IV Ya 7 R37 47K
i I [ e ors 85 " ce _L ¢ RESISTOR FOR
N LN BsT |2 L C82 || 1uF 25V _VCCAUX = e o0 R41 p— T~ 470uF
1 2 N [ 1 2.5V A 10uF o[ LTC3026 4.02K 10uF | 1ov STRATIX Il
ouT2 10 = L3 T -4 - T Tantalum
4o ouTs L2 1 25V A SENSE N__Ré1 0.003 2.5V A SENSE P &3 = = )
| R33 100K 6 8 R44 21K (1%)] - BLM15AG221SN1 =
' SHDN, | ADJ I R38 77K 7 + C107 =
_|c7e (ZD (ZD PG _|cs9 470uF
- | — ol 10V
10uF ol [TC3026 10uF Tantalum
= i 3.3V 5.0V AV
U39 T
_ 1 5 c417||__1uF
S— oot : .
ouTe 10 = 1.1V
3.3V i 5.0V VCCD_PLL 41 sw outs 2 1 by
_ 1 5 c83 || 1uF | R21g 100K [ — 8 R221 541K |
1 2} N BST ¢ I VCCD_PLL ' SHON,  ADJ 7 R215 47K ) -
IN2 ouTa |10 = C429 zz PG c437 + G423
41 sw OHH 9 1 VCCD_SENSE P R55 0.003 p— ne o0 _-— 470uF
10uF = ol LTC3026 R219 2.87K | 10uF ol 10V
\ R34 100K 6 | soi ADy L8 ____R46 511K | _ €L - VIV : Tantalum
5o ‘melZ R39 47K = -
Cc77 zZZz C87 + G109 =
— 1 0o R45 =~ —— 470uF
10uF = || LTC3026 0 10uF ol 10V =
L - L Tantalum - -
= = _L Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
R45 Value:

2.87K needed for 1.1V operation
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RUN SW

MAX PHASE CLK180

R322., , ~1.5K

R324 0.1uF HCSSO

1.00k

—02e

L4 3.3uH

12V
U33A
PGOOD 22
RUN
vFB 20
STBYMD
PLLIN
Fop 22
INTVCGC
SENSE- #22
PLLFLTR
EXTVGC A
SS  SENSE+ $
SGND
COMP RSENSE [
RSENSE L6
SW1  RSENSE g
SWi RSENSE [z
SW1 RSENSE K5
SWi RSENSE 53
SWi RSENSE [
SW1 RSENSE 5
SW1 RSENSE H12
SWi  RSENSE (s
SW1 RSENSE H10
SW1 RSENSE H9
SW1 RSENSE [Hg
SWi RSENSE (o
SW1 RSENSE H6
SW1 RSENSE [He
SWi RSENSE (335
SW1 RSENSE G11
RSENSE G10
SW2 RSENSE [os
SW2 RSENSE G8
SW2 RSENSE G7
SW2 RSENSE [ag
SW2 RSENSE [ag
SW2 RSENSE F12
SW2  RSENSE [r5
SW2  RSENSE [ g

SW2 RSENSE
SwW2
Sw2

Power 5, (12V and 1.8V)

LTM4605

U33B 12V_SENSE
19 v vouT £, * ’
ST VN vouT (2 l
C269 _|C268 J12 F1 C253| (252 C24
VIN vouT
Kio | VN vouT 2
10uF K11 UT [F3 10uF | 10uF|  100uF
VIN VouT
K12 F4
1o VIN VOUT |7
T3 VIN VOUT a5
VIN VouT —
Li2 G3 =
Mo VIN VOUT 37
i1 VIN VOUT |3
iz VIN VOUT [z
VIN VOUT |3
VOUT [z
vouT
A1 c12

PGND  PGND

22 1 PGND  PGND |2z
A71 | PGND  PGND |55
ATz | PGND  PGND [z
57| PGND  PGND [pz
52| PGND  PGND [pg
B5 | PGND  PGND |5
B4 PGND  PGND [pg
5:0 | PGND  PGND po
511 | PGND  PGND 575
Biz | PGND  PGND P17
7| PGND  PGND P13
G| PGND  PGND (g5
G5 | PGND  PGND g7
Ca|PGND  PGND gz
C=| PGND  PGND [gg
Ce | PGND  PGND (55
7| PGND  PGND g5
Cg | PGND  PGND [E5
G9 | PGND  PGND [E75
=76 PGND  PGND |11
G111 PGND  PGND [E13

PGND  PGND

= LTM4605

RUN SW

MAX_PHASE_CLK180 >§:| MAX_PHASE CLK180 23

RUN_SW 3,6

1.8V PG ' > 1.8V PG 23
1.8V
2.5V
U20
o GooD | F1__18V PG R271 47K
RUN/SS
Gl G2 4.02 R272
Cag6 —2 ) COMP  FB
— E1 B3 =
0.01uF TRACK  SW I"Bq
B1 SW
VIN
_[cie0 ci| N 18V
S 1UN  vout 22 » v * * by
10uF ca| N VOUTDg
C5 OUT "B1g C149 C150
ci19 |c118 |c117

VIN  vOUT
8? VIN  vouT 2;1
57 VIN  VOUT &g
Ee VIN  VOUT [g15
E=— VIN  VOUT [£13
VIN  VOUT |5
VoUT |
A1 VOUT I"Fg
A5| GND  VOUT g
As—| GND  VOUT e7g
A7 GND  VOUT &3
az| GND  VOUT 55
As| GND  VOUT &5
a>-| GND  VOUT &g
ag| GND  VOUT &g
Ag| GND  VOUT &35
A76] GND  VOUT |G
A77 GND  vOUT
Be | GND cit
55| GND  GND g5
B5] GND  GND [ g2
B9 GND  GND [£3
B70| GND  GND |4
BT GND  GND [z
S5 | GND  GND |&3
Go|GND  GND |-y
=0/ GND  GND [Gg
GND  GND

= LTM4604A =

22uF |22uF |22uF

100uF
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5 v 2
Power & Temp Monitor

5V_MONITOR1 5V_MONITOR2
High Side Low Side A/D #0 ¢ 5.0V s A/D #1 Low Side High Side
c158 c166 R98 REAI R82 c163 c168
LSV 18V OOR 1._&|3_v_1.8v_B7 o u2s . 0.1uUF 10uF 0 Rigiele 0 10uF 0.1uF u23 VCCD_PLL
T 22 | CHO  VCC = —= = —= 2y vee  cHo 3; VCCD_SENSE P
55V B5 B6 CH1 T - - - = 1] per CH1 ] VCCD_SENSE_P 6
2.5V_HSMC 23 + = + 23 2.5V_A SENSE N
T 2a S22 REF=5.0V Xxx)x 12 CH2 54 S ASENSET >§E| A SENSE D &
7.5V _DDR3 - R90 === R78 REF-  CH3 2.5V_VCCPGM SV_ACSENSERE6
1.5V_DIMM T 2 DNI DNI opa 125 2.5V_FPGA
T 26 | e Fo |19 SENSES ADC_FO - SENSE5 ADC FO 19 | He |26 T
2.5V B4B 1 0 CH5 2.5V_VCC_CLKIN
2._£|5_v T g; CHE = RX4 CHe 127 2.5\1|_ FPGA
0 28
15V _1.8V_B2 CHT po | 17__SENSES spo 17 CH7 25V B1_B8
15V 1.8V RLD [ 1 20 SENSE5 SDI 20 | SPO 1 2.5V
CH8 SDI SDI CH8
T 2| Cho ScK 18 SENSE5 SCK 18 7] 2
§ 2._?_\/7VCCPD oon [516SENSE5 CSon SENSE5 CS1n_ 16 ggs CHo
2'—?— _FPGA 2 CH10 CH10 2
Voer CH11 R99 CH11
VC%—OUT L g CH12 AN CH12 g
'\ veonix vg:l_CPT CH13 DNl — CH13 2;|5_v 3.3V
25 7 13 13 7 25V DIV 10.0 R273
T g | CH14  NC1 7 “—q4|NC1  CH14 3% 3.3V DIV 10.0mR269
CH15 NC2 —X %—=1NC2 CHi5 .
10 15
r COM  GND j 5.0V o5V 15y anp com 2
[TC2418 U44 [TC2418 | R267 R275
= — 14 1 = = 10.0K 10.0K
Fan Power Header SENSE5 ADC FO___13 IVOC\C;CC1 o V\If% 223 SENSE_ADC FO
SENSE5_SDO 1219V 3 23 SENSE SDO__| >
12v SENSE5_SDI 1] V002 :O xtz 4 23 SENSE oDI |
Ji2 SENSE5_SCK 10 |8 vggi |8 VL3 5 23 SENSE SCK >2:| = =
1 25V 9 416
2 TSENSE FAN CNTL 5.0V T R259 10.0K 8 ;\'T%Q c'a\lr\% 7
22 23 2021 MAX3378
=L © ==
23 OVERTEMP q
B1 FDV305N ¢ SO 3.3V 5.0V 2.5V
et u43
14 1
= glelsls X SENSE5_CS1n 13 ?230\9001 o V\L’% 2 23 SENSE CSin
[y [o'nd [a'nd [0’} ~—
SENSE5_CS0n 1? Ovecs  1ovia i 23 SENSE_CSOn >§E|
AN —+110VCC3 10 VL3
Temperature Sense . 191 10veca 10via (2
XXX T__R260 10.0Kk 8 | NC2 NC1 =
33V 2121212 - /TS GND
T uis MAX3378
6 9 23 OVERTEMPn =
10 ﬁggé ?\‘(Em” M17 23 TSENSE ALERTn B; 12V
= n 5V_MONITOR1 = 5.37V
TEMPDIODE P 12 8| 0o oo [ 14 23 TSENSE SMB CLK U4z
B{ TEMPDIODE N 124 12 23 TSENSE_SMB DATA >S 1 5
DXN  SMBDATA VIN VOUT
[ ADY/BYDags | 4 LT176] CSENSETR284 T0.0K
3.3V GND1 |2 €509 L34 sHoN GND |-2
"T_Re60 200 o 15 7 ADDR = 01 47uF
STBYn GND2
| NS 8 CTi761 R285
= 2.94K —— (508
8 e -
*—6 | NG2 - =
= »—21 NC3 —! -
. MAX1619 =
12v
R120 .009 5V_MONITOR2 = 5.37V
U46
12V_SENSE u21 12V il . VouT L8
1 1
5% SENSE+ SENSE- 0 A—EDR -10 L Ca97 3 ADJ/BYPASS g LT176) CoRNSF2 R266 100k _|=
VIN = s L <0 SHDN GND ﬁ D A
[ [— 6 ' LT1761 R278 —l n
C492 % SHDN SSS'A 7 = 2.94K —— G510 B
0.1uF 4 ADRO 4.7uF
1 g ADR1 GND 5191 L Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
= ADIN  EP_GND q 1 = _ . .
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Copyright (c) 2009, Altera Corporation. All Rights Reserved.
Size Document Number Rev
B 150-0310904-B1 (6XX-41504R) B
Date: Wednesday, August 26, 2009 [Sheet 8 of 29
8 7 6 5 4 4 3 [ 2 1




8 7 6 5 v 4 3 2 1
Stratix IV E Power
U19K
Stratix IVE
Yole Power vCoL
T AB16 |\ owe Voo |AALS T
. AB18 | /OO Ve [aats u19L
AR29 1 vee VCC [-anTe 25V B1 B8 Stratix IVE
Ni7 | VCC VCC I"AAZ1 T Power 2.5V_B5 _B6
N9 | VCC VCC "ABT4 B34 AN1
R3] VCC VCC |AR23 G33| VCCIO1A VCCIO5A —arp3
55| VCC VCC [~T14 Hog | VCCIO1A VCCIO5A Facs UioM
UTs vee VCC |16 56| VCCIO1A VCCIO5A [-apg Stratix IVE
vao| VCC VCC (g Nog | VCCIO1A VCCIO5A —ag7 tratix U19N
VCC VCC VCCIO1A VCCIO5A Power -
vx;g VCC VGG 621% 926 | VREF1A VREF5A A7 ﬁﬁ}l ano' OWer oo ﬁggs Stratix IVE
VCC VCG GND GND P
Utz M32 W4 AA16 ADS B24 ower M21
VCC | Ra T3 veciotc VCCIOSC (s AATS | GND GND FAG20 Bo7 gmg gmg e
VCC "R Us4 | VCCIO1C VCCIOSC 5 AA2 GHB GHB AG23 B3 | SND oD [N20
VCCD_PLL VCC I"Rr17 V3o | VCCIO1C VCCIOSC —Acg AA20 8ND 8ND AG26 B30 | SN0 oNp [N22
u26 VCC IR15 P26 | VCCIOTC VCCIOSC —aag AA22 | SN oD [AGs B33 | o\ oD P13
v2e | VCCD_PLL L2 VCC pop 15v.18v.B2 1 VREF1C VREF5C AR5 | OND oD [[Acs B6 | 5D oD [P15
AFig | VCCD PLL L3 VCC "p2p T — AB28 N7 AAS b ND [CAJ30 BS | GND o\ 217
AF77| VCCD_PLL_B1 VCC [pg ADoE | VCCIO2A VCCIOBA 15 AB13| GN G AJ33 o5 TS
V| VCCD_PLL B2 VCC [pTe AGoa| VCCIO2A VCCIOBA | ABTS | GND GND [~aKRT] £75 GND GND [Py
Us~| VCCD_PLL_R3 VCC [~pi4 Afigo | VCCIO2A VCCIOBA &3 ABTS| GND GND FAKiz ETe| GND GND poz
J77| VCCD_PLL R2 VCC [T VREF_RLD ANGZ| VCCIO2A VCCIOBA |33 ABTo | GND GND [~aRT7 Eta| GND GND [~po
7787| VCCD_PLL T2 VCC [NT3 T AA2G | VCCIO2A VCCIOBA g AB2T| GND GND [~aKz a7 GND GND p3g
VCCD_PLL_TT VCC [~UTg VREF2A VREF6A ABo3 | GND GND AKs0 Esa| GND GND [pa3
25V A VCC 021 AD32 6 AC14 GHB 8“8 AKZ3 E27 8“8 8“8 Ri1
U2s VCC vig Wwa5 | VCCI02C VCCIO6C |3 ACi6 | G AK26 E30 Ri4
Vog | VCCA_PLL L2 VCC s Wao | VCCIO2C VCCIO6C |75 AGTs | GND GND AKsg Ea3| GND GND Ris
Afi7e| VCCA PLL L3 VCC [yTg Was| vcciozc VCCIOEC 13 AG20] GND GND [~aRs £5| GND GND [RTg
AR VCCA_PLL B1 VCC 0 Vo | VCCIo2C VCCIO6C [Gg AGoa—| GND GND aKa Eo| GND GND [}z
v7 | VCCA_PLL B2 VCC "wis 1.5V_DDR3 VREF2C VREF6C 1 1.5V_1.8V_B7 AC27 g“g g“g AM33 F2 g“g g“g R20
U7 | VCCA_PLL R3 VCC "wi7 T AF25 Jio = AC30 ANT1 F5 R22
G717 VCCA_PLL_R2 VCC Wis AJos—| VCCIO3A VCCIO7A Hep AG33 | GND GND [~aNTZ 75| GND GND [ge
G781 VCCA_PLL T2 VCC [zt AL3g| VCCIO3A VCCIO7A 55 AD7T] GND GND [~aNT7 e GND GND g3
V VCC CLKIN VCCA_PLL_T1 VCC Y14 VREF_DIMM AM27 VCCIO3A VCCIO7A Cs VREF_QDRII AD14 GND GND AN2 His GND GND T13
2.5V_YLC_ VCG VCCIO3A VCCIO7A GND GND GND GND
Y16 T AG25 H10 T AD17 AN20 H21 T15
VCGC VREF3A VREF7A GND GND GND GND
AG18 Yis AD2 | SN0 oNp [AN23 H2z | SO SNp [Ttz
AE17 | VCC_CLKIN3C VCC va0 AF22 J13 AG2 | SND SO [(AN26 H27 | SND oD [T
Hi7 | VCC CLKIN4C vee 2.5V_VCCPD AM25_| VCCIO3B VCCIO7B ¢10 AGT7 | SN0 ND [(AN29 H30 | SO oNp [zt
2.5V_VCCPGM Kig | VCC CLKIN7C N23 T AG22 | VCCIO3B VCCIOTB MHi3 AG14 | G GND I"ANS2 H33 Ui2
- VCC_CLKINSC VCCPD1A FR5s VREF3B VREF7B AGiT] GND GND [aNE Ho | GND GND 14
___AD10 VCCPD1C [maaa3 AH21 G14 AFg | GND GND —ANs J2 | GND GND 7
Ab2a| VCCPGM VCCPD2A w23 AJTe| VCCIO3C VCCIO7C F77 AF33 | GND GND [~g15 J5— GND GND 20
L_AD24 |\ cCpam VCCPD2C [—a5o3 AN0 | VCCIO3C VCCIO7C |13 AF30] GND GND 515 T8 GND GND 52
VCCPD3A VCCIO3C VCCIO7C GND GND GND GND
2.5V_VCCAUX AC21 AH20 G15 AF27 B18 12 U23
- VCCPD3B VREF3C VREF7C : GND GND GND GND
H8 AC19 1.5V_DDR3 25V _B1_B8S AD20 B21 15 U24
57| VCCAUX_S3VCCPT ~ VCCPD3C [acts T AF12 ca2 T Vi3 GND GND ya3 18| GND GND 57
AG57| VCCAUX_S3VCCPT ~ VCCPD4A [acte AHTo | VCCIO4A VCCIO8A B5g Vviz| GND GND y35 27 GND GND 50
AGo—| VCCAUX_S3VCCPT ~ VCCPD4B [-agTs ALE | VCCIO4A VCCIOBA | 558 viT| GND GND (Vo7 52| GND GND (733
VGCPT VCCAUX_S3VCCPT ~ VCCPD4C [apTs AN VCCIO4A VCCIO8A o3 Vvig| GND GND [~vagq 57| GND GND [~vis
e e VCCPDS5A [y15 AGT0| VCCIO4A VCCIO8A Moz Vo] GND GND (Va1 T30 GND GND [~vi3
Fg| VCCPT VCCPD5C [~pip 05V B4B VREF4A VREF8A v GND GND [y7g GND GND
U29 | VCOPT VCCPD6A ™2 T . AH13 c25 V23 | GND GND "7 = _L25 D32 —
ve| veePT VCCPD6C iz ’ AMTo | VCCIo4B VCCIO8B G55 ve| GND GND [yAs | NC_1 NC_5 g7
5 Ao Wias | VCCPT VCCPD7A 14 AGi3 | VCCIO4B VCCIO8B Miss V| GND GND 133 30| NC_2 NC_6 gz
VCCPT_S3NGC VCCPD7B VREF4B VREF8B GND GND NC_3 NC_7 X
2.5V_VCC_CLKIN AC10 M16 w4 | SND oD [mit L3t | NG-3 N2 [
DNI R258 for Strafix Il VCCPT_S3NC VOCPD7C M2z AG16 H19 W16 Mi5 -~ -~
VCCPD8A M50 AMT3 | VCCIO4C VCCIO8C [~n Wis | GND GND 7>
G6 VCCPD8B [7yr7g AP17_| VCCIO4C VCCIOBC "AT8 w20 | GND GND "9 EP4SE530H1152
VCCBAT VCCPDSC VCCIO4G VCCIO8C GND GND o590 ..
D36 AH16 G19 W22 M2 Version = 0.1 Preliminary
NG2E3W VREF4C VREF8C Vi GND GND s
EP4SE530H1152 e EP4SE530H1152 e M5 8“8 g“g N14
Version = 0.1 Preliminary = Version = 0.1 Preliminary = M8 GND GND N12
VCCBAT = EP4SEB30HT152 = Lo |
PLACE NEAR FPGA Version = 0.1 Preliminary TP5 O s
D35 | cast VREF_DIMM VREF_QDRII e 1
1N6263-W p— P2 o: s
0.1uF ™ o0—1
= Cc514 C373 | c460 | C459 T3 0—¢
8 =
g1 (3 0.1uF 0.1uF | 0.uF | 0.1uF =
VREF_RLD =
A = . -
S Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
Batery o Ca88_| €498 Tte  Stratix IV E FPGA Development Kit Board
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u
Stratix IV E Clocks
HSMA TX D P[16:0
CLKIN 66M PO . — > HSMA_TX_D_P[16:0] 16,27
LKIN_66M_PO 11 )
CLKIN_66M_NO _OOVL_ HSMA TX D N[16:0]
. CLKIN_66M_NO 11 <> HSMA TX D _N[16:0] 16,27
CLKIN_100M_P 100, 1%~ ~R235_CLKIN 100M N gtim ggm m CLKIN 66M P1 11 A OLK I Pt
CLKIN_66M_N1 11 ' <] HSMA_CLK_IN_P[2:1] 27
CLKIN 125M PO___ 100, 1%, . ~R262 CLKIN 125M No u1gl CLKIN_125M PO CLKIN 1251 PO 11
3 - _125M_ HSMA CLK IN N[2:1
£ CLKIN_125M_PT___100, 1%\ /AR236 _CLKIN 125M N1 Stratix IVE Clocks gtim }ggm l;l? 8&:*52”";? 1111 [2:1] ] HSMA_CLK_IN_N[2:1] 27
G re 10 Gl Ban 1A oo woppe SSRGS 1 SMASKOUERIL s o our pe) e
A AN PLL_L1_FB_CLKOUTOP/DIFFIO_TX_L1P 253 ENET TX D7 CIKIN CLKIN_100M P 11 HSMA GLK OUT N[2:]
HSMA CLK IN P1 100, 1% . R266 HSMA CLK IN N1 PLL_L1_CLKOUTON/DIFFIO_TX_LIN 8t§:“‘;80'\/1l?'\|2311 [ > HSMA CLK OUT N[2:1] 16,27
L) L El
HSMB_CLK_IN_P1__100, 1%\"/\/AR263__HSMB CLK_IN N1 ENET_S CLKP V31 I OPIDIFFIO Rx_L2ep  Bank 1C HSMA_TX_LED ——  HSMA_TX_LED 25
ENET_S _CLKN V32 HSMA_CLK_INO
CLKON/DIFFIO_RX_L28N < HSMA_CLK_INO 27
CLKIN_125M_PO T33 T29 ENET TX P _CLK_
CLKIN T25M No T34 | CLK1P PLL_L2_FB_CLKOUTOP/DIFFIO_TX_L28P 50 ENET TX N
CLK1N PLL_L2 CLKOUTON/DIFFIO_TX_L28N HSMC PORT B
Bank 2A
HSMB_CLK_IN_PJ2:1
PLL L4 FB CLKOUTOP/DIFFIO_TX_L56P ﬁggg Stgg ﬁ}? 2] <] HSMB_CLK_IN_P[2:1] 27
PLL_L4 CLKOUTON/DIFFIO_TX_L56N HSMB CLK IN N[2:1]
: <] HSMB_CLK_IN_N[2:1] 27
HSMB_CLK OUT P[2:1
— Wao CLk2PDIFFI0_Rx_Logp  Bank 2C — » HSMB_CLK_OUT_P[2:1] 16,27
CLKIN 50 V33 | CLK2N/DIFFIO_RX_L29N w28 HSMB_CLK OUT N[2:1]
V34| CLK3P PLL_L3_FB_CLKOUTOP/DIFFIO_TX_L29P [~35 » HSMB_CLK_OUT N[2:1] 16,27
[ | CLK3N PLL_L3 CLKOUTON/DIFFIO_TX_L29N HSMB TX D PH6:0
= Bank 3C AD18 DDR3_DIMM_CKE1 = K> HSMB_TX_D_P[16:0] 1627
DDR3 DIMM A4~ AN18 an PLL_B1_CLKOUTOP "AF{g DDR3 DIMM _A14 HSMB TX D N[16:0]
CLK4P/DIFFIO_RX_B32P PLL_B1_CLKOUTON <> HSMB_TX D _N[16:0] 16,27
DDR3_DIMM_A5 AP18 AD19 DDR3_DIMM_A15
DDR3 DIMM SDA ANTS | CLK4N/DIFFIO_RX_B32N PLL_B1_CLKOUT3 FaETs HSMB SDA
DDR3 DIMM A8 AP19 | CLKSP/DIFFOUT B63P PLL_B1_CLKOUT4 "7 749 DDR3 DIMM RESETn HSMB_CLK INO >§3 HSMB_SDA 27
CLK5N/DIFFOUT_B63N PLL_B1_FBP/CLKOUT1/DIFFIO_RX_B31P [ak1g DDRS DIMM ATs HSMB_CLK_INO 27
PLL_B1_FBN/CLKOUT2/DIFFIO_RX_B31N
- - USER INTERFACE
CLKIN oaM N APTg| CLKGPIDIFFIO R Bage ~ Bank 4C PLL_B2_GLKOUTOP [-AF1e——DBDRS BN Ats- USER_DIPSW[7]
CLKIN SMA ANTE | CLKBN/DIFFIO_RX_B33N PLL_B2_CLKOUTON [A57s DDR3 DIMM CSna K] USER_DIPSW[7:0] 17,25
DDR3 DIMM_AT0 AP15 | CLK7P/DIFFOUT_B66P PLL B2 CLKOUT3 —aptg DDR3_DIMM_CSn3 USER_PB[3:0]
CLK7N/DIFFOUT_B66N PLL_B2_CLKOUT4 [-A[77 DDRS DIMM 20 "] USER_PB[3:0] 25
PLL B2 FBP/CLKOUT1/DIFFIO_RX_B34P
PLL B2 FBN/CLKOUT2/DIFFIO RX B34N [—AM17 DDR3 DIMM_Af ETHERNET INTERFACE
Bank 5A AHS HSMA TX D P2 ENEL XD <] ENET_RX_D[7..0] 14,24
PLL_R4 FB_CLKOUTOP/DIFFIO_TX_R1P ENET TX D[7..0
PLL R4 CLKOUTON/DIFFIO TX RIN |-AH4 HSMA TX D N2 L0 » ENET_TX_D[7..0] 14,24
ENET_TX_P
ENET TX P 24
AP Bark 50 L — - e
:gm 8t§ :H Eé Hg CLK9P/DIFFIO_RX_R28P  PLL_R3 FB CLKOUTOP/DIFFIO_TX_R28P wgo Egm 8t§ 8% ,'311 ENET S CLKN X ENET_S CLKN 24
CLK9N/DIFFIO_RX_R28N PLL_R3_CLKOUTON/DIFFIO_TX_R28N
Bank 6A He HSMB GLK OUT P2 DDR3 DIMM INTERFACE
PLL_R1_FB_CLKOUTOP/DIFFIO_TX_R56P DDR3 DIMM A[15:0
PLL R1_CLKOUTON/DIFFIO_TX R56N (12 HSMB _CLK OUT N2 Lo > DDR3_DIMM_A[15:0] 15,18
DDR3_DIMM BA[2:0 —
:gmg 8t§ :H '211 Hf 8%185 BPaLTkazoFB CLKOUTOP/DIFFIO_TX_R2gP |- CLKOUT_SMA — 7 DDRG_DIMM_BAZ0] 15,18
_R2_FB_| _TX_| DDR3_DIMM CSn[3:0
HSMB CLK_IN_P2 12 | CLK11P/DIFFIO_RX_R29P PLL_R2_CLKOUTON/DIFFIO_TX_R29N [~ — 8 [ DDR3_DIMM Csn[3:0] 15,18
HSMB_CLK_IN_N2 T
CLK11N/DIFFIO_RX_R29N DDR3_DIMM CKE[1:0]
Bank TG T oouro L7 USER PBO > DDR3_DIMM_CKE[1:0] 15,18
CLKIN_100M_P BI17 | GLK12P/DIFFIO_RX_T32P PLL7T270LKOUT8N K17 USER_PB3
CLKIN_100M_N A17 _RX_ T2 Ki6 QDRI_RPSn DDR3_DIMM_SDA DDR3 DIMM_SDA 18
Tt menmon T2 cout —
— AT6 | CLK13N/DIFFOUT T63N PLL_T2_FBP/CLKOUT1/DIFFIO_RX_T31P Eg SSEE Eg; — [— > DDR3 DIMM_RESETn 18
PLL T2 FBN/CLKOUT2/DIFFIO_RX_T31N QDRI RPSn
» QDRI RPSn 19,21
HSMB_CLK_IN B19 Bank 8C K19 USER_DIPSW4 ’ o
USER DIPSW1O A19 Ctﬁmﬁ/g'”i'i'lo—gi—?ﬁ EI'ZI':—F—C'L-EOU;OE Ji9 USER_DIPSW5 QDRI SRAM INTERFACE
HSMA_CLK_INO B2o | GLKI4N/DIFFIO_RX T33 _T1_CLKOUTON /49 USER_DIPSW6
USER _DIPSW3 A20 | CLK15P/DIFFOUT_Té6P PLL T1_CLKOUTS "55 USER _DIPSW? QDRII_A[21:0]
CLK15N/DIFFOUT_T66N PLL_T1_CLKOUT4 [57g FoM A25 > QDRII_A[21:0] 17,19,21
PLL_T1_FBP/CLKOUT1/DIFFIO_RX_T34P [—&1g USER DIPSW2
PLL_T1_FBN/CLKOUT2/DIFFIO_RX_T34N RLDRAM Il INTERFACE
EP4SE530H1152 ne
Version = 0.1 Preliminary = RLDC_A[22:0] [ > RLDC_A[22:0] 14,20,21
MA Conn?(ctor > B
external clock source)
a7 J16 FSM A128:0] > FSM_A[26:0] 16,17,22,23
A @ 1 CLKIN_SMA @ 1 CLKOUT SMA
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General Clock CiArcuitry

3.3V
Clock Enable
2.5V ™ Tcass  |care 3.3V
SW1 . .
8 [— 1 CLK50 EN R142 1.00k 220F  |0.1uF Ci47 | Ci45  |ci53
7| =—_[2  CLKe6 EN R143 1.00k 3.3V From EPM2210 and DIP SW1 Lo 1
6| =—H[3  CLKi00 EN Ri44 1.00k X3 = 33V olw 0.1uF | 0.duF_ |22uF
5 ::.::% 4 CLKI25 EN R145 1.00k R256 47K CLKG6 EN 1] = 4 R97 4.7K u22 —|7|  Lvbs
T cc R75 27K 8, e =
= TDAO4HOSB1 2 3 CLKIN 66 VIV 2 aa
[ GND_ouT CLK EN 55 20 CLKIN 66M PO
—  666MHz 33V QOp "9 CLKIN 66M NO
R R 4 Qon
1,50k 150k 5 SIRP Q1o |17 CLKIN 66M P1
= ’—' n P16 CLKIN 66M N1
Q1in
CLKIN_SMA CP 6 15
PCLKp Q2p
CLKIN_SMA _CN 73 bene b 14
2.5V From EPM2210 and DIP SW1 2.5V 12
X5 Cl46—— CLKS SEL 3 | o\ ot 829 11
R253 47K CLKSOEN 1] = 4 0.1uF SEL An n
cC 13 (e 1 _CLKIN SMA P _ To Board Settings zZzz
2) oD oUT 12 CLKIN 50 LTI-SASF546-P26-X1 DIP Switch ©oo
" ) C155—— ICS8543 _|
—  ECS3525500-B C472 | C476 To FPGA and o<l N| 0.1uF 3.3V 2
— EPM2210 100,1% R85 84.5. . R93
220F  |0.1uF i = 100,1% 91 84, R87
= T sav
= LN 1 CLKIN SMA N CLKIN SMA CP =
CTI-SASF546-P26-X1 CLKIN_SMA CN Ci59 | ci162
LVPECL INPUT CLOCK 124 86
L{wmm| N liz2a :::::RQZ 0.1uF | 0.1uF
2.5V From EPM2210 and DIP SW1 . . .
o CLK66_SEL Settings:
R35 4.7K CLK100_EN 1 [ ey ouT 14 CLKIN_100M P Setting SW2, DIP8
2.5V 2| ouTn |5 CLKIN_100M N High PCLKp/n
6 3 Low CLKp/n
72 To7s VCC GND p
700MHz
0.1uF l 10uF _
2.5V
U40
5 1 CLKIN_125M PO
13 ¥CC Q0 3 CLKIN 125M _NO
2.5V From EPM2210 and DIP SW1 14 | VCC Qo0
X4 15 xgg o1 L3 CLKIN 125M _P1
R205 47K CLK125 EN 1 [ ey oUT |4 CK 125 P | 16 | Vea R CLKIN 125M N1
2.5V 2| oUTn |5 CK 125 N 1; 5 ] -
6 3 A NC = :
C369  |C408 Vee GND |/ 70| VIO GND 3 Ca42 | Caal | Cazz | C439
_lcses _[C L D GND
125.0MHz = Ep ang 17
01uF__[10uF G [ 01uF | 0.1uF | 0.1uF | 0.1uF
NB6LT1SMNG =

CLOCK INTERFACE

CLK66_SEL
CLK50 EN
CLK66 EN
CLK100 EN
CLK125 EN

CLK66_SEL 23,25
CLK50_EN 23
CLK66_EN 23
CLK100_EN 23
CLK125 EN 23

OLKIN_50 CLKIN_50 10,23
CLKIN_66M_PO

CLKIN_66M_P0 10
CLKIN_66M_NO

CLKIN_66M_NO 10
CLKIN_66M_P1 | 66M_

CLKIN_66M_P1 10
CLKIN_66M N1

CLKIN_66M_N1 10
CLKIN_100M P

CLKIN_100M_P 10
CLKIN_100M_N _100M |

CLKIN_100M_N 10
CLKIN_125M_PO | 100M |

CLKIN_125M_P0 10
CLKIN_125M_NO

CLKIN_125M_NO 10
CLKIN 125M_P1 L 125M |
CIKIN 155N CLKIN_125M_P1 10

CLKIN_125M_N1 10

C440

0.1uF
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Stratix IVE (fonfiguration

U19J Place at end of chain CONFIGURATION INTERFACE
Stratix IVE Configuration JTAG TCK R132. . ONI__C256 |[DN
2.5V_VCCPGM FPGA DCLK AL3 F30  JTAG TCK i FPGA DATA[7:0] _
DCLK ;l\(zg 28 TAG NS b5y voerD <:| FPGA_DATA[7:0] 23
| R276 100K FPGA STATUSn __ AHZ28 G29___JTAG FPGA TDO 5V_ = FPGA DCLK
"Re79 100K ___FPGA CONFIGn ___AE25 ”gg’?\ITFLIJg T‘II?IS)I G28 __JTAG BLASTER TDO "|' FPGA CONF DONE_ 3 EEgﬁ%gH‘F égNE 0395
[ R318 100, 1%FPGA_CONF_DONE__AH29 | " J28 ___JTAG TRST R257, 1.00K FPGA STATUSH S - — ’
® CONF_DONE TRST FPGA_STATUSn 13,23
SYS_RESETn Ut — g\P(gAR(E:ggll':r:Gn ; FPGA_CONFIGn = 23
R264 100K FPGA INIT DONE __T26 | DEV CLRO/DQI7LDIFFIO_RX L27P Fast Passive Parallel: MSEL[2:0]=000 FPGA CEn D Yo NESETn 2325
INIT_DONE/DQ17L/DIFFIO_TX_L27N Bank 1C AH6 25V B4B Passive Serial: MSEL[2:0]=010 _CEn
ASDO [—— : o .
FPGA_DATAO T28 FPP w/design security: MSEL[2:0]=001 JTAG
FPGA DATAT T27 | DATAO/DQ16L/DIFFIO_TX L25N E5 _ TEMPDIODE P R239 DNI MSEL pins have internal 5kOhm pull-downs.
FPGA DATA2 R34 Bﬂﬁggg15?\1L1/([s)|l_/F|3F||FOF_|BX_RL>?5LstN EMEBBSEE D4 TEMPDIODE N__R240 DNI JTAG_TCK JTAG TCK 132327
FPGA DATA3 R33 | D AS DOSORBIFHO FX HESN 2.5V_VCCPGM JTAG_TMS >§:| JTAG TMS 13,2327
FPGA DATA4 T25 | 2 ATAi/Dofo /DIFFlgiTX 123?\1 = J2 JTAG FPGA TDO | S ITAG FPGA TDO. 23
FPGA DATA5 To4 /DQ16L/ _TX L26 K10 MSELO MSELO _ R2 10.0K JTAG_BLASTER TDO | JTAG BLASTER TDO 13
FPGA DATAG T30 | DATA5/DQ16L/DIFFIO_TX_L26P MSELO g MSELT 10.0K R252 1
FPGA _DATA7 R31_| DATAG/DQSN17L/DIFFIO_RX_L26N MSEL1 kg MSEL2 10.0K R255 1 HSMA_JTAG_TDI
DATA7/DQS17L/DIFFIO_RX_L26P MSEL2 1 CON2 VB FFAGTO! HSMA JTAG_TDI 27
U25 AF26 = ? JTAG BLASTER TDI :'TS/L\"GB BJLT:SGTETF?'TSZ 3
—Us5 | CRC_ERR/DQ17L/DIFFIO_TX_L27P PORSEL [~aFg
DEV_OE/DQ17L/DIFFIO_RX_L27N nCSO [~aFg— 25V
nlO_PULLUP =
R30 CLKUSR/DQ18R/DIFFIO_RX_R30N _ 9 ﬂgm EJF;%Z}ODSDO 5 ﬁ.g’kﬁﬁ?“ﬁéz%?% 23
other DQ11 pins are in bank 1 section DNU u18 HSMB JTAG TDO > HSMB JTAG TDO 27
C314 R171 _JTAG_
R268 10.0K _ FPGA CEn AE26 | o OO A5 = 100, 1%
1 JTAG Chain Control 0.1uF USB DISABLEn
= EP4SE530H1152 25v. |~ { > USBDISABLEn 13
Version = 0.1 Preliminary XJ4 J10 == TEMPDIODE P
i 1EPM2210_JTAG_EN R36 1.00k T TEMPDIODE N TEMPDIODE_P 8
1 TEMPDIODE N 8
- USB Blaster _II?R%granammg Header 5 U35 1
(uses J mode onl
Y y) 8815452 | 2
. J24 HDR2x1 — 5 JTAG_EPM2210_TDO
USB_DISABLEn 2 [ 11 JTAG TCK 2.5V
887545- 4 3 JTAG BLASTER TDI o 2 JTAG_FPGA_TDO
25V 6 | 5 JTAG_TMS R159 10.0K EPM2210 JTAG EN 4 | ™
J4 8 7 L~ 3 HSMA JTAG TDI
;| _1_USB DISABLEn _R158 1.00k 9 JTAG_BLASTER_TDO R160 10.0K
, |2 70247-1051 7 HSMA JTAG TDO
1 R157
HDR2x1 — = 1.00k 10
) HSMA JTAG EN 8. ™~
y L~ 9 HSMB_JTAG TDI
JTAG REFERENCE L w5 i 25
) i ;| 1_HSMA JTAG EN R104 1.00k T o NLASATI7EPMTR2
, L2
) 881545-2 1 | NLAS4717 Switch Functions
10-pin HDR2x1 — =
JTAG Header When Pins 4 & 8 are:
2.5V LOW --> Pins 5 & 7 = ON and Pins 2 & 10 = OFF
——o . .
DISABLE | orio|_TCK - [rox HIGH --> Pins 2 &10 = ON and Pins 5 & 7 = OFF
(on install) ™S - EP4S530/ ALWAYS
Blls::::.rz:z TDO > :‘" EP3SL150 |-« ENABLED —LE318 :2(321 %
- FPGA i i T~ 1%
Jumper GPIO <TD TDo (in chain) 0.1uF
JTAG Master JTAG Slave oy T
%06 5 : FPGA Not Installed Jumper
> 1
‘TC EPM2210 Flash i ] 1_HSMB JTAG EN R11 1.00k T use J3
™S system s T ; |.1_JTAG FPGA TDO
> TDIcontroller emory 5|2 5 HSMB_JTAG_TDO
Analog Do 881545-2 , | .2_JTAG BLASTER TDO
ENABLE Sviteh JTAG SI HDR2x1 o 2
ave = HSMB JTAG EN 4| Ny DNI
L~ 3 JTAG BLASTER TDI
gl Logic 0 = pin 5 3 (EPM2210 Enabled)
pTvMs HSMC ogic pin 5 --> pin nable
»|ror Porta Logic 1 = pin 2 --> pin 3 (EPM2210 Bypass) 7 =
<~ e NIilERA
ENABLE Switen TAG Master/Slave 8 '|> 9 - n ]
el = Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
vs HSMC 6NLAS471 7EPMTR2G
To1 PortB Tte  Stratix IV E FPGA Development Kit Board
Analog e 1 Copyright (c) 2009, Altera Corporation. All Rights Reserved.
ENABLE Switch JTAG Master/Slave = Size Document Number Rev
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O |w|N| =

Embedded USB Blaster

3.3V_MAX
USB INTERFACE
5V_USB UBA JTAG_TCK
L1 5V_USB MAX I R24 JTAG_TMS ):i Ao 128827
* /) SV.L BANK{1 56.2 JTAG BLASTER TDI__ o= | JTAG_BLASTER TDI 12
U USB_RXFn J7 JTAG BLASTER TDO | TG BLASTER TDO 12
BLM21PG331SN1 3.3V_MAX :831—; :831—% K10 L » JTAG -
026 ez 57 10B1°3 I0B1_19 [Hes USB_DISABLEn ] USB_DISABLEn 12
T t IOB1 4 IOB1_20
10uF I0B1 5 I0B1 21 [He2 v gs LD — ; FPGA STATUSn 12,23
€352 IOB1_6 I0B1_22 [ 7 reen_| [ FPGA CEn 12
R IOB1_7 IOB1_23 s z
- I0B1_8 IOB1_24
C329 USB_EECS L1 USB_LED
0.1uF = USB_EESK I0B1.9 IOB1_25 "T15 JTAG BLASTER TDO
= EEDATA IOB1_10 IOB1_26 717
- - I0B1_11 IOB1 27 Frs—
= g ol USB SI WU L2
uz7 - USB DISABLEN :85]—12 :85]—28 3
o ra O USB_PWR_ENn -13 29 "4 FPGA CEn
6 9 58 @ o5 USB DO IOB1_14 IOB1-30 [Tz
= 3V30UT = QC & DO 53 0S5 D1 IOB1_15 IOB1_31 e FPGA STATUSH
6 R14 o7 8 Q D153 0S8 Dz —=1 |0B1_16 IOB1_32
7 Ri5 27 7 USEB';" 82 22 USB_D3 08B L7
5 us 3 21 USB_D4 OB1_33 T JTAG TCK
R187 5d rsToUT Bg 20 USB D5 10B1_34
# b [19 USB D6 1OB1/CLK Tok kKIL__USB MAX TCK
27 6 18 USB D7 CLKIN 24MHZ OB1/CLKO CK [ J5UsB MAX_TDI
5V USB 551 XTIN D7 IOB1/CLKA DI M —USB VAL TDG
XTOUT | 16 USB_RDn USB_RESETn TDO MJ7UsB MAX_TMS
Ri85 10.0K 4 RD# Pz USEWR IOB1/DEV_CLRn ™S
RESET# WR IOB1/DEV_OE
32 .14 USB_TXEn EPM240M100, Pre-programmed
USB_XTALT 7| EECS TXE# P73 USB_RXFn 5V_USB 3.3V_MAX
5 EESK RXF# U3s
EEDATA w o SIWU 11 _UsB st wu usB 8 [\ our 1 _ _
31 11esT 22 Z pwrENs p1o—USB PWR Efn MAX 1| _Ics7e T 7 1\c7 sense -2 _|cass
zZZz O BANK?2 % 6 NG6 NC3 3 R196
OO0 < USB TXEn |0B2 35 |0B2 51 B5 1uF 5 SHDNn GND 4 5.11K C395 1uF
= ohd o FT245BL USB_D1 = — B6 n 9 0.01uF
"l USB XTAL2 =R USB DO IOB2_36 I0B2_52 g7 = EPAD =
¢ USB_WR 1oB2 37 IOB2 53 g LT3010 =
USE Rbr I0B2_38 I0B2_54 g
0S5 D7 I0B2_39 IOB2 55 [~&71g
0S5 D6 I0B2_40 IOB2_56 G717
= TSR IOB2_41 IOB2_57 G5
- IOB2 42 IOB2_ 58
5V_USB S D3 10B2_43 1082 59 |5 =
- 0SB D5 IOB2_44 I0B2_60 575
I0B2_45 I0B2_61
U4 R Iop-o) [t usc 3.3V_MAX
DECOUPLING CAPS ! veo |2 085 49 oB5 65 | 22 MAX I
3 NC1 5 I0B2_48 I0B2_64 E77 D5 Power
7 NC2 [& I0B2_49 IOB2_65 [—F17 55| GNDIO VCCINT
GND I0B2_50 IOB2_66 £4| GNDIO VCCINT
= GNDIO
CAVE 00?1’25; AT93C46DN-SH-B I0B2_67 (F;io gi GNDIO VCCIOT
u -u — IOB2_68 70 Gg | GNDIO VCCIO1
. - I0B2_69 GNDIO VCCIOT
m ( Optional ) I0B2 70 3" 2~ GNDIO
t I0B2_71 [—J15 GNDIO VCCIO2
= R6 10.0K F I0B2_72 " 41— yTAG_TMS = VGCIO2
&7 10B2/CLK2 I0B2_73 k7T JTAG BLASTER ToI VCCIO2
|0B2/CLK3 10B2_74 EPM240M100, Pre-programmed
EPM240M100, Pre-programmed
3.3V_MAX
Install J27 only for prototype 3.3V, MAX PLACE NEAR MAX Il
3.3V_MAX
J26
R22 1.00K_USB_MAX_TCK 2 o0 23 C340 C331
. USB_MAX_TDO 1 i 4 A
‘[ R21 1.00K_USB_MAX_TMS g M 0.4uF | 04uF | 0.4uF 0.4uF | 0.4uF
Y3 8
7 8 Hr—X
EN Voo k4 L USB_MAX_TDI 7 B[ o | 1
GND  OUT |8 CLKIN 24MHZ 1 L 235 L
54MHz 001 7uF
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8 7 6 5 v 4 [ 3 2 [ 1
Stratix IV E Banks 1 & 2
r I RLDRAM Il INTERFACE
RLDC_DQ[35:0] < RLDC_DQ[35:0] 20
RLDC BA[2:0] ) RLDC_BA[2:0] 2021
RLDC_A[22:0] RLDC_A[22:0] 10,20,21
U19A Ui9B :>> —[ ] =
Stratix IVE Bank 1 Stratix IVE Bank 2 RLDC DK P[1.0] ] RLDG_DK_P[1:0] 20
RLDC DK N[1:0
SEVEN SEG SELS 29 | pQ1L/DIFFIO_TX_L2P DQSL/DIFFIO_TX_L8P (Yo e —adO — — P28 | DQ28L/DIFFIO_TX L46P DQ32L/DIFFIO_TX L51P |-Abas— DG DAl = L] RLDC_DK_N[1:0] 20
LCD1 _DATA2 J30 Bank 1A M28 __HSMB_SCL RLDC_CSn AC29 Bank 2A AD29 ___RLDC DQi9
VA O 57| DQIL/DIFFIO_TX_L2N DQS5L/DIFFIO_TX_L8N Fpse—TapT DATAS RIDC 220 Afsz—| DQ28L/DIFFIO_TX_L46N DQ32L/DIFFIO_TX_L51N ~AFss——RIDG Dazs RLDG QK P[1:0] _
DQIL/DIFFIO_TX_L3P DQ5L/DIFFIO_TX_L9P DQ28L/DIFFIO_TX_L45P DQ32L/DIFFIO_TX_L52P <] RLDC_QK_P[1:0] 20
MAX_WEn K28 N26___LCD1 D Cn RLDC_A7 AA25 AF29 ___RLDC DQ23
DQ1L/DIFFIO_TX_L3N DQ5L/DIFFIO_TX_L9N DQ28L/DIFFIO_TX_L45N DQ32L/DIFFIO_TX_L52N RLDC QK NH:
ENET_RX DO M24 [31 _ SEVEN SEG E RLDC_AT6 AD30 AE27 ___RLDC_DQ30 QK _N[1:0] .
DQ2L/DIFFIO_TX_L4P DQBL/DIFFIO_TX_L10P DQ29L/DIFFIO_TX_L47P DQ33L/DIFFIO_TX_L53P ] RLDC_QK_N[1:0] 20
LCD1 CSn N25 32 SEVEN SEG G RLDC_REFn AD31 AE28 ___RLDC DQ31
DQ2L/DIFFIO_TX_L4N DQBL/DIFFIO_TX_L10N DQ29L/DIFFIO_TX_L47N DQ33L/DIFFIO_TX_L53N
LCD1 E RDn H31 H34 __ENET RX D6 RLDC A14 AH33 AM34___RLDC DQ34 RLDC CK_P
DT OATA] Haz | DQ2L/DIFFIO_RX_L4P DQBL/DIFFIO_RX_L10P &2 —FEPROM ©S RIDCATE AG34| DQ29L/DIFFIO_RX_L47P DQ33L/DIFFIO_RX_L53P Al 34— RIDG DA33 RIDC KN ; RLDC CK P 20
DQ2L/DIFFIO_RX_L4N DQ6L/DIFFIO_RX_L10N DQ29L/DIFFIO_RX_L47N DQ33L/DIFFIO_RX_L53N ; RLDC CK N 20
ENET_TX DS €33 DQS2L/DIFFIO_RX_L3P DQS5L/DIFFIO_RX_L8P G33 _ENET TX D4 RLDC A17 AEST DQS28L/DIFFIO_RX_L46P DQS32L/DIFFIO_RX_L52P A3 RLDC_OK_P1 RLDG_WEn RLDC_WEn 20,21
ENET _RX D4 C34 F34 __ENET TX DI RLDC_WEn AE32 AJ32____RLDC QK NI RLDC_REFn
DQSN2L/DIFFIO_RX_L3N DQSN5L/DIFFIO_RX_L8N DQSN28L/DIFFIO_RX_L46N DQSN32L/DIFFIO_RX_L52N RLDC_REFn 20,21
LCD1_DATAQ F31 K31 ___ENET_RX_ER RLDC CK P AF31 AH30 ___RLDGC_A10 RLDC_CSn
ENET TN F3o-| DQS1L/DIFFIO_RX_L2P DQS6L/DIFFIO_RX_L9P gas—FNET RX LK RIDC CK N AF35 | DQS29L/DIFFIO_RX_L48P DQS33L/DIFFIO_RX_L54P —Ara1——RIDE B TSI RLDC_CSn 20,21
DQSN1L/DIFFIO_RX_L2N DQSN6L/DIFFIO_RX_LON DQSN29L/DIFFIO_RX_L48N DQSN33L/DIFFIO_RX_L54N RO VD RLDC DM 20
SEVEN SEG SEL1 _M26 P23 HSMB_RX_LED _] RLDCQVLD 20
SEVEN SEG F M27_| PQSL/DIFFIO_TX LSP DQ7U/DIFFIO_TX L11P ™Np4 1 cD1 BSH RLDC_A5 AB26 AG25 _ RLDC DQ26
DQ3L/DIFFIO_TX_L5N DQ7L/DIFFIO_TX_L11N DQ30L/DIFFIO_TX_L49P DQ34L/DIFFIO_TX_L55P
SEVEN SEG G K29 M29 __ENET TX ER RLDC_A9 AB27 AC26 ___RLDC DQ27 HSMC PORT B
DQ3L/DIFFIO_TX_L6P DQ7L/DIFFIO_TX_L12P DQ30L/DIFFIO_TX_L49N DQ34L/DIFFIO_TX_L55N
SEVEN_SEG_MINUS_K30 M30 __LCD1 DATA7 RLDC_A3 AB24 AD26____RLDC DQ28
DQ3L/DIFFIO_TX_L6N DQ7L/DIFFIO_TX_L12N DQ30L/DIFFIO_TX_L48P DQ34L/DIFFIO_TX_L54P
ENET TX D3 28 RLDC A2 AB25 AD27 ___RLDGC DQ29 HSMB_SCL
DQAL/DIFFIO_TX_L7P DQ30L/DIFFIO_TX_L48N DQ34L/DIFFIO_TX_L54N HSMB_SCL 27
SEVEN SEG DP [29 RLDC_DQ20 AE29 HSMB_RX_LED
DQAL/DIFFIO_TX_L7N DQ31L/DIFFIO_TX_L50P HSMB_RX_LED 25
SEVEN_SEG A F33 J33  LCD1 _DATA4 RLDC_DQ21 AE30 AL32 _ RLDC DQ35
TCDT DATAS 34| DQ4L/DIFFIO_RX_L7P DQS7L/DIFFIO_RX_L11P s ENET RY D3 RIDC D057 2G31—| DQ31L/DIFFIO_TX_L50N DQS34L/DIFFIO_RX_L55P AT3s—RIDG DG5S
DQAL/DIFFIO_RX_L7N DQSN7L/DIFFIO_RX_L11N RIDE D05 AG3z | DQ31L/DIFFIO_RX_L50P DQSN34L/DIFFIO_RX_L55N
Q25 ETHERNET INTERFACE
DQ31L/DIFFIO_RX_L50N
ENET RX B D33 | DQS3L/DIFFIO_RX_L5P
_RX_| ENET RX D[7..0
— - D32 | DASNILDIFFIO_RX_L5N 232 | DQS30LDIFFIO_RX_L49P Lo {1 ENET_RX_D[7.0] 24
ENET_RX _COL 931 DQS4LDIFFIO_RX L6P RLDC_A12 AHS4 | 5 QSNBOL/DIFFIO_RX_L49N
_RX_| _RX_ ENET TX D[7..0
— — — 382 | DQSNAL/DIFFIO_RX_L6N DIFFIO_RX_L12P [—Has—ENET X CRS ALDC DK BLARS3 | DQS31L/DIFFIO_RX [51P — [ > ENET_TX.D[7.0] 10,24
K34 __ENET_MDC RLDC DK Ni_AK34 AG33 __ RLDGC A13
DIFFIO_RX_L12N DQSN31L/DIFFIO_RX_L51N DIFFIO_RX_L45P [aF34—RLDGATS ENET GTX CLK
RUP1A E31 RUP2A AK31 DIFFIO_RX_L45N ENET TX CLK ENET_GTX CLK 24
RDNTA Ea5| RUP1A/DIFFIO_RX_L1P EDNBA AR32| RUP2A/DIFFIO_RX_L56P ENETTCER ENET TX_CLK 24
RDN1A/DIFFIO_RX_L1N RDN2A/DIFFIO_RX_L56N ENETTCEN ENET TX ER 24
ENET VDO ENET TX_EN 24
ENET_MDIO 24
Bank 1B Bank 2B — B ENET_RESETn 24
MAX_CSn N29 T23  EEPROM DOUT RLDC A6 AA33 AA29  RLDC DQO ENET RX P I 2> ENET_INTn 24
DQ12L/DIFFIO_TX_L19P DQ14L/DIFFIO_TX_L22P DQ18L/DIFFIO_RX_L30P DQ21L/DIFFIO_TX_L35P ENET_RX_P 24
SEVEN SEG B N30 Bank 1C R24___LCD1 DATAS Y34 Bank 2C AA30 ___RLDC DQI ENET RX N S
DQ12L/DIFFIO_TX_L19N DQ14L/DIFFIO_TX_L22N DQ18L/DIFFIO_RX_L30N DQ21L/DIFFIO_TX_L35N ENET_RX_N 24
ENET_TX_DO P28 R27 __SEVEN SEG SEL4 RLDC_A4 W26 Y23 RLDC_DQ13 ENET_RX_ER S
DQ12L/DIFFIO_TX_L20P DQ14L/DIFFIO_TX_L23P DQ18L/DIFFIO_TX_L30P DQ21L/DIFFIO_TX_L34P ENET_RX_ER 24
ENET_RX D5 P29 R28 __ SEVEN SEG SEL? RLDC A22 W27 W24 RLDC DQi2 ENET RX CLK >
DQ12L/DIFFIO_TX_L20N DQ14L/DIFFIO_TX_L23N DQ18L/DIFFIO_TX_L30N DQ21L/DIFFIO_TX_L34N ENET_RX_CLK 24
EEPROM DIN R25 P34 __ENET RX DI RLDC _A21 W30 AD33___RLDC DQ4 ENET _LED LINKI000 %
DQ13L/DIFFIO_TX_L21P DQ15L/DIFFIO_RX_L24P DQ19L/DIFFIO_TX_L32P DQ22L/DIFFIO_RX_L36P ENET_LED_LINK1000 24
SEVEN SEG D R26 N34 __ENET TX D2 W31 AD34 ___RLDC DQ5 ENET_RX_COL S CNET RX GOl o4
TeDT WeEn N37—| DQI3L/DIFFIO_TX_L21N DQ15L/DIFFIO_RX_L24N R5s—TDT SERn RLDG Af Voa—| DQISL/DIFFIO_TX_L32N DQ22L/DIFFIO_RX_L36N [~y55 R ENETRY DV _RX_
ENET R BV 35| DQISL/DIFFIO_RX_L21P DQ15LDIFFIO_TX_L24P RIDC A0 vos— DQ19L/DIFFIO_TX_L31P DQ22L/DIFFIO_TX_L36P —yog RLDG DB ENET RYX GRS >§ ENET_RX_DV 24
DQ13L/DIFFIO_RX_L21N " . DQ19L/DIFFIO_TX_L31N DQ22L/DIFFIO_TX_L36N ENET_RX_CRS 24
other DQ11 pin in config section ENET_MDC I > ENET MDC 24
ENET RESETn M31 N33 ENET TX D6 Y31 AB31___ RLDC_QK_ PO L2 .
DQS12L/DIFFIO_RX_L19P DQS14L/DIFFIO_RX_L22P DQS18L/DIFFIO_RX_L31P DQS21L/DIFFIO_RX_L35P
ENET _LED LINK1000 N32 M34 __ENET RX D3 Y32 AB32___RLDC QK _NO
DQSN12L/DIFFIO_RX_L19N DQSN14L/DIFFIO_RX_L22N —+me=— DQSN18L/DIFFIO_RX_L31N DQSN21L/DIFFIO_RX_L35N
ENET GTX CLK___M33 P31 ___EEPROM CLK RLDC BA2 AB33 AC31__RLDGC BAO 128x64 LCD DISPLAY INTERFACE
ENET T EN L34 | DQS13L/DIFFIO_RX_L20P DQS15L/DIFFIO_RX_L23P [FRas—ENET TX GLK RIDC AS AA34| DQS19L/DIFFIO_RX_L32P DQS22L/DIFFIO_RX_L37P ~ac3—RIpe QviD
DQSN13L/DIFFIO_RX_L20N DQSN15L/DIFFIO_RX_L23N DQSN19L/DIFFIO_RX_L32N DQSN22L/DIFFIO_RX_L37N LCD1 DATA[7:0]
EP4SEBG0HT152 K> LCD1_DATAI70] 26
Version = 0.1 Preliminary AL DAl A DQ20L/DIFFIO_RX_L33P DQ23L/DIFFIO_TX_L37P |-aass—aroe-Dals Febrsen LCD1 CSn 26
RLDC_DQT1 AA32 AA28 ___RLDC DQi7 LCD1_SERn
DQ20L/DIFFIO_RX_L33N DQ23L/DIFFIO_TX_L37N LCD1_SERn 26
RLDC DQ14 Y28 AB29 ___RLDC DQ2 LCD1 D Cn LoD D on
RDC DaIE V9| DQ20L/DIFFIO_TX_L33P DQ23L/DIFFIO_TX_L38P AR50 RIDG DG TeDTWES D.Cn 26
DQ20L/DIFFIO_TX_L33N DQ23L/DIFFIO_TX_L38N DT E RDR LCD1_WEn 26
LCD1_E RDn 26
RLDG DK PO AGS4 | 1) so0/DIFFIO_RX_L34P DQS23L/DIFFIO_RX_L38P |-aces — RLDC DQo LCD1_BSH LCD1_BS1 26
RLDC DK NO___ABS4 | 15SN20L/DIFFIO RX L34N DQSN23L/DIFFIO_RX_LagN [-AE24  BLDC DQ6
i - - SEVEN-SEG INTERFACE
EP4SEG30H1152
Version = 0.1 Preliminary SEVEN SEG SEL[4:1] > SEVEN_SEG_SEL[4:1] 25
MAX Il INTERFACE SEVEN_SEG A SEVEN_SEG A 25
SEVEN_SEG B SEVEN_SEG B 25
2.5V _B1_B8 MAX_CSn MAX_CSn 23 SEVEN_SEG _C SEVEN_SEG C 25
MAX_OEn MAX_OEn 23 SEVEN SEG D SEVEN_SEG_D 25
R232 49.9 RUP1A MAX_WEn MAX WEn 23 SEVEN SEG E SEVEN SEG E 25
R231 49.9 RDN1A - SEVEN SEG F SEVENisEGiF 25
I SEVEN_SEG_G SEVEN SEG G 25
= SEVEN_SEG DP SEVEN_SEG DP 25
EEPROM DOUT (] EEPROM_DOUT 24 SEVEN _SEG _MINUS SEVEN_SEG_MINUS 25
EEPROM_CS EEPROM CS 24
1.5V 1.8V B2 EEPROM CLK .
EEPROV BN EEPROM CLK 24
EEPROM DIN 24
R280 49.9 RUP2A _
R282 49.9 RDN2A Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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u19C

“Stratix IV E Banks 3 & 4

DQ1B/DIFFOUT_B3P

DQ1B/DIFFOUT_B1N

DQ1B/DIFFOUT_B1P

DQ1B/DIFFOUT_B3N

DQ2B/DIFFIO_RX_B3P

DQ2B/DIFFIO_RX_B3N

DQ2B/DIFFOUT_B5P

DQ2B/DIFFOUT_B5N

RUP3A/DQS1B/DIFFIO_RX_B1P

RDN3A/DQSN1B/DIFFIO_RX_B1N

DQS2B/DIFFIO_RX_B2P

DQSN2B/DIFFIO_RX_B2N

DQ3B/DIFFOUT_B9P

DQ3B/DIFFOUT_B7P

DQ3B/DIFFOUT_B9N

DQ3B/DIFFOUT_B7N

DQS3B/DIFFIO_RX_B4P

DQSNS3B/DIFFIO_RX_B4N

DQ7B/DIFFOUT_B19N
DQ7B/DIFFOUT_B19P

DQ9B/DIFFOUT_B25N

DQ9B/DIFFOUT_B27N

DQ9B/DIFFOUT_B25P

DQ9B/DIFFOUT_B27P

DQ10B/DIFFOUT_B29N

DQ10B/DIFFOUT_B29P

DQ10B/DIFFIO_RX_B15P
DQ10B/DIFFIO_RX_B15N

DQS9B/DIFFIO_RX_B13P
DQSN9B/DIFFIO_RX_B13N
DQS10B/DIFFIO_RX_B14P
DQSN10B/DIFFIO_RX_B14N

DDR3 DIMM INTERFACE

DQ17B/DIFFOUT_B51N

DQ17B/DIFFOUT_B49N

DQ17B/DIFFOUT_B51P

DQ17B/DIFFOUT_B49P

DQ18B/DIFFOUT_B53N

DQ18B/DIFFOUT_B53P

DDR3 DIMM_DQ7 AJ26
DDR3 DIMM DQ6 AH27
DDR3 DIMM DQ5 AJ27
DDR3 DIMM_DQ4 AJ29
DDR3 DIMM_DQ3 AM30
DDR3 DIMM DQ2 AN30
DDR3 DIMM_DQ1 AM29
DDR3 DIMM_DQO AL29
DDR3 DIMM DMO AJ28
DDR3 DIMM DQS N9  AK28
DDR3 DIMM DQS PO AM31
DDR3 DIMM DQS NO AM32
DDR3 DIMM DQ15 AF23
DDR3 DIMM_DQ13 AF24
DDR3 DIMM_DQi4 AH25
DDR3 DIMM DQ12 AH26
DDR3 DIMM DM1 AG24
DDR3 DIMM DQS N10 AH24
DDR3 DIMM_TEST2 AE24

AE23
DDR3 DIMM_DQ28 AH23
DDR3 DIMM DQ30 AJ23
DDR3 DIMM DQ29 AJ24
DDR3 DIMM_DQ3Ht AK22
DDR3 DIMM DQ24 AK24
DDR3 DIMM DQ25 AL25
DDR3 DIMM_DQ27 AL23
DDR3 DIMM_DQ26 AM23
DDR3 DIMM DM3 AH22
DDR3 DIMM DQS Ni2 AJ22
DDR3 DIMM DQS P3 AL24
DDR3 DIMM DQS N3 AM24
DDR3 DIMM DQ38 AJ20
DDR3 DIMM_DQ36 AL22
DDR3 DIMM_DQ39 AJ21
DDR3 DIMM DQ37 AM22
DDR3 DIMM_DQ32 AM21
DDR3 DIMM_DQ33 AP20
DDR3 DIMM DQ35 AN21
DDR3 DIMM DQ34 AP21
DDR3 DIMM DM4 AK21
DDR3 DIMM DQS Ni13 AL21
DDR3 DIMM DQS P4  AN22
DDR3 DIMM DQS N4  AP22

DQ18B/DIFFIO_RX_B27P
DQ18B/DIFFIO_RX_B27N

RUP3C/DQS17B/DIFFIO_RX_B25P
RDN3C/DQSN17B/DIFFIO_RX_B25N
DQS18B/DIFFIO_RX_B26P
DQSN18B/DIFFIO_RX_B26N

EP4SE530H1152
Version = 0.1 Preliminary

u19D
Stratix IVE Bank 3 Stratix IVE Bank 4 DDR3 DIMM DQ[71:0] <____» DDR3_DIMM_DQ[71:0] 18
DDR3 DIMM DQS P[8:0
Bank 3A  DQ4B/DIFFOUT B11P Py — DDA3 DIMM D950 RS2 | hQgsB/DIFFOUT Bi12P Bank 4A DQABE/DIFFOUT _B122P [-Abs—BBhe Bt Do 2L« pbR3_DIMM_DS_Pls0] 18 |
DQ4B/DIFFOUT B11N [FAN3T DDR3 DIMM DQ 1T DDRS DIVM DQ4s AHTo | DQ33B/DIFFOUT_B112N DQ36B/DIFFOUT_B122N ~aM&—DDR3 DIV DA8s DDR3 DIMM DQS N[17:0],
DQ4B/DIFFIO_RX_B6P [~Ap31DBR3 BDIMM DATO DDRT DIV DG4S AJTs | DQ33B/DIFFIO_RX_B56P DQ36B/DIFFOUT_B120P ~ANa —DDR3 DIMM D6 > DDR3_DIMM_DQS_N[17:0] 18
DQ4B/DIFFIO_RX_B6N AR5 DDR3 DIMM D22 DDR3 DIMM Da52 AJio | DQ33B/DIFFIO_RX_B56N DQ36B/DIFFOUT_B120N [~a 76 DDR3_DIMM DM[8:0]
DQSB/DIFFOUT _B15N [~AR57 DDR3 DIMM DQ20 DDR3 DIMM DQ53 AL | DQ34B/DIFFOUT_B114P DQ37B/DIFFOUT_B124P 3¢ [ > DDR3_DIMM_DM[8:0] 18
DQ5B/DIFFOUT_B13N A58 DDR3 DIMM DO DDRS DIMM Dass AL>| DQ34B/DIFFOUT_B114N DQ37B/DIFFOUT_B124N =257~ DDR3 DIMM CLK P1 DDR3 DIMM A[15:0] ,
DQ5B/DIFFOUT_B13P Arss— DRI BDIMM DA23 DDRT DIV DOSE Ajo—| DQ34B/DIFFOUT B116P DQ37B/DIFFIO_RX_B62P ~AR7—DBR3 DIV GLK N1 {__ > DDR3_DIMM_A[15:0] 10,18
DQ5B/DIFFOUT_B15P DQ34B/DIFFOUT_B116N DQ37B/DIFFIO_RX_B62N DDR3 DIMM GLK P[1:0] S .
> DDR3_DIMM_CLK_P[1:0] 18
AN33__DDR3 DIMM DQS P1 DDR3_DIMM DQS P6 _ AH11 AL5 __ DDR3_DIMM_DM7 ||
DQS4B/DIFFIO_RX_B5P ~AB33—DDR3 DIMM DAS N7 DDR3 DIVM DOS Ne— AJT1 | DQS33B/DIFFIO_RX_B57P DQS36B/DIFFIO_RX_B61P [-AMEDDR3 DIVM DAS NT6 DDR3 DIMM GLK N[1:0] _
DQSN4B/DIFFIO_RX_B5N [~aT56—DDR3 DIV D5 DDR3 DIVM DM AKg | DQSN33B/DIFFIO_RX_B57N DQSN36B/DIFFIO_RX_B61N ~AHs DRI DMV CLK PO > DDR3_DIMM_CLK_N[1:0] 18
DQS5B/DIFFIO_RX_B7P ~AT57—DDR3 DIMM DQS NTi DDR3 DIVM DOS N5 ALg | DQS34B/DIFFIO_RX_B58P DQS37B/DIFFIO_RX_B63P [~A 8 DDR3 DIVMM GLK N0 DDR3 DIMM CSn[3:0] _
DQSN5B/DIFFIO_RX_B7N DQSN34B/DIFFIO_RX_B58N DQSN37B/DIFFIO_RX_B63N »»> DDR3_DIMM_CSn[3:0] 10,18
DDR3 DIMM CKE[1:0]
DDR3_DIMM_CKE[1:0] 10,18
AM28 _DDR3 DIMM _DQf DDR3 DIMM D AP2 AE1 L > DMV
DQ6B/DIFFOUT_B17N Ang DDRS DIMM 0813 DDRS DIMM Dggg APs | DQ35B/DIFFOUT_B118P DQ38B/DIFFOUT_B128P T18 DDR3 DIMM BA[:0]
DQ6B/DIFFOUT_B17P -AN37 DDR3 DIMM DQ19 DDR3 DIMM DQ56 AN4 | DQ35B/DIFFOUT_B118N DQ38B/DIFFOUT_B128N [“AETT DDR3 DIMM EVENTH > DDR3_DIMM _BA[2:0] 18
DQ6B/DIFFIO_RX_B9P ~AB57DDR3 DIMM DTS DDRS DIVM Das7 ‘Ap2| DQ35B/DIFFIO_RX_B59P DQ38B/DIFFOUT_B126P ~AF1TDDR3 DIVM TESTA DDR3 DIMM ODT[1:0]
DQ6B/DIFFIO_RX_BON DQ35B/DIFFIO_RX_B59N DQ38B/DIFFOUT_B126N » DDR3_DIMM_ODT[1:0] 18 .
AN28 DDR3 DIMM_DQS P2 DDR3 DIMM_DQS P7 _ ANS3 AE12 DDR3 DIMM_SCL DDR3 DIMM SCL 18
DQS6B/DIFFIO_RX_B8P [~Ap5s DDR3 DIVMM DAS N2 ODR3I DIMM DQS N7 AP3 | DQS35B/DIFFIO_RX_B6OP DQ32B/DIFFOUT_B110P [Fa575 DDRS DIV PAR TN ,’:g DRy DMV AR I 18
DQSN6B/DIFFIO_RX_B8N DQSN35B/DIFFIO_RX_B60N DQ32B/DIFFOUT_B110N ——— DDR3 DIMM ERR_OUTH _DIMM_PAR_|
DDR3 DIMM_ERR OUTn 18
DQS7B/DIFFIO_RX_B10P ﬁggg DDR3 DIMM TEST ngﬁ ﬁﬁg RUP4A/DQS38B/DIFFIO_RX_B64P DQS32B/DIFFIO_RX_B55P ﬁg}g DDR3 DIMM TESTS gggg B:w EXE’;‘T” X DDR3 DIMM _EVENTn. 18
DQSN7B/DIFFIO_RX_B10N ——— RDN4A/DQSN38B/DIFFIO_RX_B64N  DQSN32B/DIFFIO_RX_B55N [———— DDR3 DIVMM CASH ng?g:mwgﬁgz .
AD21__DDR3_DIMM_DQ70 LCD_DATAO AP9 AK10 SRR DL UL S
Bank 38 DQ!1B/DIFFOUT B33N \—AFor—DpRs DIMM D71 D DATAT Ap71 | DQ27B/DIFFOUT_B94P Bank 4B DQ29B/DIFFOUT_B100P aNm1
a DQ11B/DIFFOUT_B33P ~AE51 DDR3 DIVMM DAGS LGD DATAZ ANTo | DQ27B/DIFFOUT_B94N a DQ29B/DIFFOUT_B100N FAKTZ  HSMA RX LED —
DQ11B/DIFFOUT_B31P FAE55DDR5 DIMM DS LD DATAS AP10-| DQ27B/DIFFIO_RX_B47P DQ29B/DIFFIO_RX_B50P [~AT15 TD1 RSTh 128x64 LCD DISPLAY INTERFACE
DQ11B/DIFFOUT_B31N 2555 DDRS DIMM DQGE D DATAL AET3 | DQ27B/DIFFIO_RX_B47N DQ29B/DIFFIO_RX_B50N s
DQ12B/DIFFOUT_B35P ~AB56 DDR5 DIVM DQB4 LGD DATAS AET4 | DQ28B/DIFFOUT_B98P DQ30B/DIFFOUT_B102P [~apg LCD1 RSTh
DQ12B/DIFFOUT_B35N —AN54 DDR3 DIV DQS7 CCD DATAG AET5 | DQ28B/DIFFOUT_B98N DQ30B/DIFFOUT_B102N [~a5g [ > LCD1_RSTn 26
DQ12B/DIFFIO_RX_B18P [~AP52 DDR3 DIMM DQBS CCD DATA? AFTZ | DQ28B/DIFFOUT_B96P DQ30B/DIFFOUT_B104P a7 LCD DISPLAY INTERFACE
DQ12B/DIFFIO_RX_B18N DQ28B/DIFFOUT_B96N DQ30B/DIFFOUT_B104N
LCD DATA[7:0
DQS11B/DIFFIO_RX_B16P ﬁg@ ngg B:mm ng N5 tgg \?\,ECH” QE}E DQS28B/DIFFIO_RX_B49P DQS29B/DIFFIO_RX_B51P QH? :gm B? OO (9] < » LCD DATA7:0] 26
DQSN11B/DIFFIO_RX_B16N AN55—DDRS DIMM DOS P8 0D Coo ANo | DQSN28B/DIFFIO_RX_B49N DQSN29B/DIFFIO_RX_B51N FAN7 —HaMA D2 e Cn LCDZCSn 26
DQS12B/DIFFIO_RX_B17P [~AB>5 DDR3 DIMM DQS N8 SPEAKER OUT ANg | DQS27B/DIFFIO_RX_B48P DQS30B/DIFFIO_RX_B52P [FAp7 HSMA D3 TCD WEn LCD_D_Cn 26 c
DQSN12B/DIFFIO_RX_B17N DQSN27B/DIFFIO_RX_B48N DQSN30B/DIFFIO_RX_B52N LCD_WEn 26
AK18 _ DDR3_DIMM A9 DDR3_DIMM_CAS AK13 AM12 DDR3 DIMM DQ45 HSMA INTERFACE
n
Bank 3¢ DQ19B/DIFFOUT BS7N Al 15— DDR DIMM A2 DDRS DIMM GDTi ALT3 | DQ20B/DIFFOUT_B74P Bank 4C DQ22B/DIFFOUT_B8OP [~AB13DDR3 DIVIM DQ44 HSMA DI[3:0] _
DQ19B/DIFFOUT_B57P DQ20B/DIFFOUT_B74N DQ22B/DIFFOUT_B8ON <> HSMA D[3:0] 27
DO B DIEFOUT ot | -AL20 _DDR3 DIMM_ATT DDR3_DIMM_RASn ALT5 | D BIFFOLT Baop DB DIFFOUT Baap | APT4__DDR3 DIMM_DQ47
Q19B/DIFFOUT_BSSN [“An1g DDR3 DIMM A3 DDR3_DIMM_BAO AM15_| DQ20B/DIFFOUT_B72 Q22B/DIFFOUT_B78P ' —AN13 DDR3 DIMM_DQ46 HSMA RX_LED
DQ19B/DIFFOUT_B55P DDR3 DIMM DQ4Z AGT5 | DQ20B/DIFFOUT_B72N DQ22B/DIFFOUT_B78N [ > HSMA RX_LED 25
DQ21B/DIFFOUT_B76P
AL19 DDR3 DIMM A6 DDR3_DIMM_DQ43 AK15 - AN12 DDR3_DIMM_DM5
DQS19B/DIFFIO_RX_B28P DQ21B/DIFFOUT_B76N DQS22B/DIFFIO_RX_B40P —
DQSN19B/DIFFIO_RX BagN (19 DDAS DIMM A7 . 883? ’,\G]g DQ21B/DIFFIO_RX_B38P DQSN22B/DIFFIO_RX_Baon (-12DDA3 DIMM DAsS Ni4 - SPEAKER OUT >> SPEAKER OUT 26
DQ21B/DIFFIO_RX_B38N
AF19 _ DDR3 DIMM TEST3 DDR3_DIMM_ODTO AL14 AL16___DDR3_DIMM_CSn0
D'FF'S—RX—529P AF20__DDR3_DIMM_SCL DDR3_DIMM_WEnN AM14 DogzoB/D'FF'O6RX—B37P D'FF'g—RX—B35P AM16__DDR3 DIMM BA1
B|||F=|F=I| —E;((—g?g'; AG19_DDR3 DIMM_ERR_OUTn DDR3 DIMM _DQS P5___AH14 BQ Nzé’%lﬁ’:'lff' ﬁ)FEXB—BSFZN BI|'|:=|F=|| —E;E—g%g AJ16__DDR3_DIMM_CKEO
O_RX B30P "AHi9 DDR3 DIMM_PAR_IN DDR3 DIMM _DQS N5 __AJi4 | DQS21B/DIFFIO_RX B39 O_RX B36P "AK76  DDR3 DIMM_BA2
DIFFIO_RX_B30N DQSN21B/DIFFIO_RX_B39N DIFFIO_RX_B36N
EP4SE530H1152
Version = 0.1 Preliminary B
J29 1.5V_DDR3 ]
DDR3 DIMM TEST1 2 1
DDR3 DIMM TEST2 4|2 1[3 R277 49.9 RUP4A
DDR3 DIMM TEST3 6 |+ 3[5 R287 49.9 RDN4A
DDR3 DIMM TEST4 8|8 2[7
DDR3 DIMM TEST5 __10 ?0 57; 9 =
2x5Header =
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Stratix IV E Banks 5 & 6

HSMA TX D P[16:0] 10,27

HSMA_TX_D_N[16:0] 10,27
HSMA RX_D_P[16:0] 27

HSMA_RX_D_N[16:0] 27

HSMA_CLK_IN_P[2:1] 10,27
HSMA_CLK_IN_N[2:1] 10,27
HSMA_CLK_OUT_P[2:1] 10,27
HSMA_CLK_OUT_N[2:1] 10,27
HSMA_SDA 27
HSMA_SCL 27

HSMA_CLK_OUTO 27

HSMB_TX_D_P[16:0] 27
HSMB_TX_D_N[16:0] 27
HSMB_RX_D_P[16:0] 27
HSMB_RX_D_N[16:0] 27
HSMB_CLK_OUT_P[2:1] 10,27
HSMB_CLK_OUT_N[2:1] 10,27
HSMB_CLK_IN_P[2:1] 10,27
HSMB_CLK_IN_N[2:1] 10,27
HSMB_D[3:0] 27

HSMB _CLK OUTO 27
HSMB_TX_LED 25

CPU_RESETn 25

MAX_TO_STRATIX4 23
MAX_CLK 23

¥ FSM_A[26:0] 10,17,22,23

U19E U19F
Stratix IVE Bank 5 Stratix IVE Bank 6
HSMA TX D P3 AE8 ABS HSMA TX D P10 HSMB_TX D PO P11 J7 HSMB TX D P11 HSMC PORT A
DQ1R/DIFFIO_TX_R2P DQS5R/DIFFIO_TX_R8P DQ28R/DIFFIO_TX_R45P DQ32R/DIFFIO_TX_R52P HSMA TX D PI16:0
HSMA_TX D N3 AE/ DQTRDIFFIO_TX ReN  Bank 5A DQ5R/DIFFIO_TX_R8N ACT HSMA TX D N10 HSMB TX_D _NO P10 DQ28R/DIFFIO_TX R45N Bank 6A  pasor/pIFFIo TX R52N J6 HSMB TX D Nit — >
HSMA TX D P4 AF6 AATO HSMB_TX D _P7 M7 NT1 HSMB_TX D P16
DQ1R/DIFFIO_TX_R3P DQSR/DIFFIO_TX_R9P DQ28R/DIFFIO_TX_R46P DQ32R/DIFFIO_TX_R51P HSMA TX D NI6:
HSMA _TX D _N4 AF5 AB9 HSMB_TX D _N7 M6 N10 HSMB_TX D _N16 S [16:0]
DQ1R/DIFFIO_TX_R3N DQ5R/DIFFIO_TX_R9N DQ28R/DIFFIO_TX_R46N DQ32R/DIFFIO_TX_R51N >
HSMA TX D _P1 AC9 AC6 HSMA TX D P8 HSMB_TX D_P9 L5 K8 HSMB_TX D P13
DQ2R/DIFFIO_TX_R4P DQ6R/DIFFIO_TX_R10P DQ29R/DIFFIO_TX_R47P DQ33R/DIFFIO_TX_R53P HSMA RX D P16
HSMA TX D N1 ACS AC5 HSMA TX D N8 HSMB_TX D _N9 L4 K7 HSMB_TX D N13 S [16:0]
DQ2R/DIFFIO_TX_R4N DQ6R/DIFFIO_TX_R10N DQ29R/DIFFIO_TX_R47N DQ33R/DIFFIO_TX_R53N >
HSMA _RX D_P3 AL2 AF2 HSMA RX D_P8 HSMB_RX _D_P9 G2 G5 HSMB_RX D P15
HeMA RX D N3 ALT | DQ2R/DIFFIO_RX_R4P DQ6R/DIFFIO_RX_R10P [~AF7 HSMARX D N8 HeME RX D N9 H7| DQ29R/DIFFIO_RX_R47P DQ33R/DIFFIO_RX_R53P (&2 HSVB BX D NT5 HSMA RX D N[16:0]
DQ2R/DIFFIO_RX_R4N DQ6R/DIFFIO_RX_R10N DQ29R/DIFFIO_RX_R47N DQ33R/DIFFIO_RX_R53N >
HSMA CLK IN P[2:1
HSMA BX D P2 AM2 |\ o 1R/DIFFIO_RX_R2P DQS5R/DIFFIO_RX_R8P |-ara HSMA_RX. D _P6 HSMB RX D_P6 K4 | DQS28R/DIFFIO_RX_R46P DQS32R/DIFFIO_RX_R52P | HSMB RX D P16 — D>
HSMA RX D N2 ___AMI AF3 HSMA RX _D_N6 HSMB_RX D _N6 K3 F3 HSMB_RX D N16
DQSN1R/DIFFIO_RX_R2N DQSN5R/DIFFIO_RX_R8N DQSN28R/DIFFIO_RX_R46N DQSN32R/DIFFIO_RX_R52N .
HSMA_RX _D_PO A4 AG1 HSMA RX D _P7 HSMB_RX D _P7 J4 Ci HSMB_RX D P13 HSMA CLK_IN N[2:1]
HSMA RX D NO AJ3 | DQS2R/DIFFIO_RX_R3P DQS6R/DIFFIO_RX_R9P [—aFT HSMA RX D N7 HaMB RX D 17 73| DQS29R/DIFFIO_RX_R48P DQS33R/DIFFIO_RX_R54P 51 HeEMB RX D Ni3 >
DQSN2R/DIFFIO_RX_R3N DQSNBR/DIFFIO_RX_R9N DQSN29R/DIFFIO_RX_R48N DQSN33R/DIFFIO_RX_R54N HSMA CLK OUT P[2:1]
HSMA CLK OUT N[2:1
HSMA_TX_D_P6 AEG | DQ3R/DIFFIO_TX_R5P DQ7R/DIFFIO_TX_R11p Haal2 | HSMA TX D P16 HSMB_TX_D_P6 N9 | DQ3OR/DIFFIO_TX_R49P DQ34R/DIFFIO_TX_R55P |2 HSMB TX D P14 L«
HSMA _TX D _N6 AE5 AB11 HSMA _TX D _N16 HSMB_TX D N6 N8 L8 HSMB_TX D _N14
DQ3R/DIFFIO_TX_R5N DQ7R/DIFFIO_TX_R11N DQ30R/DIFFIO_TX_R49N DQ34R/DIFFIO_TX_R55N
HSMA TX D P0___ACT1 AD4 HSMA TX D _P7 HSMB_TX D P8 L7 M10 HSMB_TX D P15 HSMA SDA
DQ3R/DIFFIO_TX_R6P DQ7R/DIFFIO_TX_R12P DQ30R/DIFFIO_TX_R48P DQ34R/DIFFIO_TX_R54P >
HSMA TX D NO___AB10 AD3 HSMA TX D N7 HSMB_TX D N8 L6 M9 HSMB_TX D N15 HSMA_SCL .
DQ3R/DIFFIO_TX_R6N DQ7R/DIFFIO_TX_R12N DQ30R/DIFFIO_TX_R48N DQ34R/DIFFIO_TX_R54N
HSMA TX D _P5 AD7 HSMB_RX D P11 H4 HSMA_CLK_OUTO
ASMA TX D N5 ADe | DQ4R/DIFFIO_TX R7P AE4 HSMA RX D P10 HSMB RX D N1 H3 | DQ31R/DIFFIO_RX R50P D3 HSMB RX D P14
HaMA RX D P5 AF | DQ4R/DIFFIO_TX_R7N DQS7R/DIFFIO_RX_R11P —aE3 HaMA RX D N10 HaMB TX D P10 K6 | DQ31R/DIFFIO_RX_R50N DQS34R/DIFFIO_RX_R55P |55 HaME RX D Ni4
HSMA RX D N5 AJ; | DQ4R/DIFFIO_RX_R7P DQSN7R/DIFFIO_RX_R11N HEMB TX D_N10 k| DQ31R/DIFFIO_TX_R50P DQSN34R/DIFFIO_RX_R55N HSMC PORT B
DQ4R/DIFFIO_RX_R7N DQ31R/DIFFIO_TX_R50N
HSMB_TX D P[16:0
HSMA RX D P1___AG4 | 1 S3R/DIFFIO_RX_RSP RUPSA/DIFFIO_RX_R1P |-aka RUPSA HSMB RX D P10 Fl . bQS30RDIFFIO_RX_R4gP DIFFIO_RX_R45P |12 HSMB _RX D_Pg — >
HSMA _RX D _N1 AG3 AK3 RDN5A HSMB_RX_D _N10 Gi J1 HSMB_RX D _N8
DQSN3R/DIFFIO_RX_R5N RDN5A/DIFFIO_RX_R1N DQSN30R/DIFFIO_RX_R49N DIFFIO_RX_R45N HSMB TX D N6
HSMA _RX D _P4 AJ2 HSMB_RX D P12 E2 S [16:0]
HSMA RX D N4 AK1 | DQS4R/DIFFIO_RX_R6P HSMB RX D N1z E1 | DQS31R/DIFFIO_RX_RS1P >
DQSN4R/DIFFIO_RX_R6N DQSN31R/DIFFIO_RX_R51N HSMB RX D P[16:0] S
HSMA RX D _P9 AE2 RUP6A E4 2
DIFFIO_RX_R12P RUPBA/DIFFIO_RX_R56P HSMB RX D NI16:0
HSMA BX D N9 AET | DIFFIO_RX_R12N RDNGA ES | RDNGA/DIFFIO_RX_R56N SR >
HSMB_CLK QUT PI2:1] | (o ——
Bank 5B Bank 6B HSMB CLK OUT Nj2:1] —
HSMA_TX_D_P9 ABE | hQ12R/DIFFIO_TX_R19P DQ15R/DIFFIO_TX_R24P | & HSMA TX_D_P11 HSMB RX D P2 P2 | DQiSR/DIFFIO_RX_R30P DQ21R/DIFFIO_TX_R34P |02 HSMB_CLK_OUT_P1 HSMB CLK IN PI2:1
HSMA _TX D _N9 AB5 Bank 5C Y5 HSMA _TX D _N11 HSMB_RX D _N2 Ri Bank 6C P5 HSMB_CLK_OUT_N1 [2:1]
DQ12R/DIFFIO_TX_R19N DQ15R/DIFFIO_TX_R24N DQ18R/DIFFIO_RX_R30N DQ21R/DIFFIO_TX_R34N <
HSMA TX D P12 ___AA7 AAT HSMA RX D P13 HSMB_TX D P2 T7 Ri2 HSMA CLK OUT P2
DQ12R/DIFFIO_TX_R20P DQ15R/DIFFIO_RX_R24P DQ18R/DIFFIO_TX_R30P DQ21R/DIFFIO_TX_R35P .
HSMA TX D N12__AA6 AB1 HSMA RX D _N13 HSMB_TX D N2 U6 T HSMA CLK_OUT N2 HSMB_CLK IN N[2:1]
DQ12R/DIFFIO_TX_R20N DQ15R/DIFFIO_RX_R24N DQ18R/DIFFIO_TX_R30N DQ21R/DIFFIO_TX_R35N <1
HSMA TX D P14 Y10 W8 HSMB_TX D P12 HSMB_TX D _P3 75 R10 HSMB_TX D P4
DQ13R/DIFFIO_TX_R21P DQ16R/DIFFIO_TX_R25P DQ19R/DIFFIO_TX_R32P DQ22R/DIFFIO_TX_R36P .
HSMA TX D N14 Y9 W7 HSMB_TX D _N12 HSMB_TX D N3 T4 RO HSMB TX D N4 HSMB_DJ[3:0]
DQ13R/DIFFIO_TX_R21N DQ16R/DIFFIO_TX_R25N DQ19R/DIFFIO_TX_R32N DQ22R/DIFFIO_TX_R36N >
HSMA RX D P15___AB4 W11 HSMA_CLK_OUTO HSMB_TX D _P1 T9 2 HSMB_RX D _P5
HSMA RX D N1z AAa | DQ13R/DIFFIO_RX_R21P DQ16R/DIFFIO_TX_R26P [<ar1o FSM A25 HeMB TX D N7 T5| DQI9R/DIFFIO_TX_R31P DQ22R/DIFFIO_RX_R36P |5 HaMB RX D N5 HSMB GLK OUTO
DQ13R/DIFFIO_RX_R21N DQ16R/DIFFIO_TX_R26N DQ19R/DIFFIO_TX_R31N DQ22R/DIFFIO_RX_R36N HeMBE X [ED K y
HSMA RX D P14 AC4 | (s 1oR/DIFFIO_RX_R19P DQS15R/DIFFIO_RX_R23P |—oad HSMA BX D P16 HSMB RX D PR3 N2 | bQS19R/DIFFIO_RX_R32P DQS21R/DIFFIO_RX_R35P [—Na HSMB_TX_LED
HSMA RX D N14___AB3 Y3 HSMA _RX D _N16 HSMB_RX D N3 P1 N3 MAX_CLK
HoMA RX D P11 AGa> | DQSN12R/DIFFIO_RX_R19N DQSN15R/DIFFIO_RX_R23N [~z CPU RESETR HEMERX Do ra—| DQSN19R/DIFFIO_RX_R32N DQSN21R/DIFFIO_RX_R35N [~z CPU RESET
HoMA RX D NTT—ADT | DQS13R/DIFFIO_RX_R20P DQS16R/DIFFIO_RX_R25P (s HeMERX D N0 R3 | DQS18R/DIFFIO_RX_R31P DQS22R/DIFFIO_RX_R37P (13
DQSN13R/DIFFIO_RX_R20N DQSN16R/DIFFIO_RX_R25N DQSN18R/DIFFIO_RX_R31N DQSN22R/DIFFIO_RX_R37N CPU RESETh
HSMA_TX D P13 Y8 | DQ14R/DIFFIO_TX_R22P DQI7R/DIFFIO_TX_R27P o HSMB RX D P P4 | DQ20R/DIFFIO_RX_R33P DQ23R/DIFFIO_TX_R37P |08 HSMB D3
HSMA TX D N13 Y7 W5 HSMB_D1 HSMB_RX D N1 P3 P7 HSMB_DO MAX INTERFACE
DQ14R/DIFFIO_TX_R22N DQ17R/DIFFIO_TX_R27N DQ20R/DIFFIO_RX_R33N DQ23R/DIFFIO_TX_R37N
HSMA TX D P15 __ W12 V4 HSMB_TX D _P5 R7 N6 HSMB_CLK_OUTO
HoMA TX D Niz Y71 | DQ14R/DIFFIO_TX_R23P DQ17R/DIFFIO_RX_R27P (/3 HSMA SDA HEME TX D N5 R6—| DQ20R/DIFFIO_TX_R33P DQ23R/DIFFIO_TX_R38P [ HEME D3 MAX TO STRATIX4
DQ14R/DIFFIO_TX_R23N DQ17R/DIFFIO_RX_R27N DQ20R/DIFFIO_TX_R33N DQ23R/DIFFIO_TX_R38N MAX CLR < .
:gm S§ B Eﬂé ﬁgf DQS14R/DIFFIO_RX_R22P DQS17R/DIFFIO_RX_R26P ﬁ HSMA_SCL Egmg §§ B m m DQS20R/DIFFIO_RX_R34P DQS23R/DIFFIO_RX_R38P Ef MAX TO STRATIX4
DQSN14R/DIFFIO_RX_R22N DQSN17R/DIFFIO_RX_R26N DQSN20R/DIFFIO_RX_R34N DQSN23R/DIFFIO_RX_R38N FSM A[26:0]
EP4SE530H1152 e EP4SE530H1152 ne
Version = 0.1 Preliminary _ Version = 0.1 Preliminary _
2.5V B5 B6
R281 49.9 RUP5A
R283 49.9 RDN5A
L
2.5V B5 B6
R250 49.9 RUP6A Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
R249 49.9 RDNGA
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U19G

Stratix IVE Bank 7

DQ1T/DIFFOUT_T1P

DQ1T/DIFFOUT_T1N

DQ1T/DIFFOUT_T3P

DQ1T/DIFFOUT_T3N

DQ2T/DIFFOUT_T5P

DQ2T/DIFFOUT_T5N

DQ2T/DIFFIO_RX_T3P

DQ2T/DIFFIO_RX_T3N

RUP7A/DQS1T/DIFFIO_RX_T1P

RDN7A/DQSN1T/DIFFIO_RX_T1N

DQS2T/DIFFIO_RX_T2P

DQSN2T/DIFFIO_RX_T2N

DQ3T/DIFFOUT_T9P

DQ3T/DIFFOUT_T9N

DQ3T/DIFFOUT_T7P

DQ3T/DIFFOUT_T7N

DQS3T/DIFFIO_RX_T4P

DQSNST/DIFFIO_RX_T4N

K11 | DQS7T/DIFFIO_RX_T10P

DQSN7T/DIFFIO_RX_T10N

Bank 7A

DQ4T/DIFFOUT_T11P
DQ4T/DIFFOUT_T11N
DQA4T/DIFFIO_RX_T6P
DQ4T/DIFFIO_RX_T6N
DQS5T/DIFFOUT_T15P
DQS5T/DIFFOUT_T15N
DQS5T/DIFFOUT_T13P
DQS5T/DIFFOUT_T13N

DQS4T/DIFFIO_RX_T5P
DQSN4T/DIFFIO_RX_T5N
DQSS5T/DIFFIO_RX_T7P
DQSNST/DIFFIO_RX_T7N

DQ6T/DIFFOUT_T17P
DQ6T/DIFFOUT_T17N
DQ6T/DIFFIO_RX_T9P
DQ6T/DIFFIO_RX_T9N

DQS6T/DIFFIO_RX_T8P
DQSN6T/DIFFIO_RX_T8N

DQ7T/DIFFOUT_T19P
DQ7T/DIFFOUT_T19N

Stratix IV E Banks 7 & 8

DQ9T/DIFFOUT_T27N

DQ9T/DIFFOUT_T25P

DQYT/DIFFOUT_T25N

DQ10T/DIFFOUT_T29P

DQ10T/DIFFOUT_T29N

DQ10T/DIFFIO_RX_T15P

DQ10T/DIFFIO_RX_T15N

DQS9T/DIFFIO_RX_T13P
DQSNIT/DIFFIO_RX_T13N

DQS10T/DIFFIO_RX_T14P

DQSN10T/DIFFIO_RX_T14N

DQYT/DIFFOUT_T27P Bank 7B DQ11T/DIFFOUT_T31P

DQ11T/DIFFOUT_T31N
DQ11T/DIFFOUT_T33P
DQ11T/DIFFOUT_T33N
DQ12T/DIFFIO_RX_T18P
DQ12T/DIFFIO_RX_T18N
DQ12T/DIFFOUT_T35P
DQ12T/DIFFOUT_T35N

DQS11T/DIFFIO_RX_T16P

DQSN11T/DIFFIO_RX_T16N

DQS12T/DIFFIO_RX_T17P

DQSN12T/DIFFIO_RX_T17N [——

DQ17T/DIFFOUT_T51N

DQ17T/DIFFOUT_T49P

DQ17T/DIFFOUT_T49N

DQ18T/DIFFOUT_T53P

DQ18T/DIFFOUT_T53N

DQ18T/DIFFIO_RX_T27P

DQ18T/DIFFIO_RX_T27N

DQS17T/DIFFIO_RX_T25P

QDRII Q15 F6
QDRII_Q5 F8
QDRII_ Q11 G8
QDRII Q7 F9
QDRI Q17 D6
QDRII_ Q4 Cé
QDRII Q16 C5
QDRII Q14 B5
RUP7A F7
RDN7A E7
QDRI CQ N C4
QDRII_ODT C3
QDRII_Q8 G10
QDRII Q9 J12
QDRII Q6 G9
QDRII_Q10 J11
QDRI CQ P H11
QDRII_Q12 Gi1
QDRII DOFFn K12
QDRII D4 E11
QDRII_D13 G13
QDRII_D15 F11
QDRII D17 Gi12
QDRII_D14 D10
QDRII_D8 D13
QDRII D7 D12
QDRII D6 C12
QDRII D16 F13

F12
QDRII_BWSn1 D11
QDRII_BWSn0 C11
QDRII_A19 D15
QDRI A17 F15
QDRII A20 E13
QDRII_A0 D14
QDRII A4 C14
QDRII A2 A15
QDRII_A21 B14
QDRII_A3 Al4
QDRII_A7 F14
QDRII_A1 E14
QDRII A18 B13

DQSN17T/DIFFIO_RX_T25N

A13 | DQS18T/DIFFIO_RX T26P

-

DQSN18T/DIFFIO_RX_T26N

pQ17TDIFFOUT T51p Bank 7C  paierpiFFouT Ts7P

DQ19T/DIFFOUT_T57N
DQ19T/DIFFOUT_T55P
DQ19T/DIFFOUT_T55N

DQS19T/DIFFIO_RX_T28P

DQSN19T/DIFFIO_RX_T28N

DIFFIO_RX_T30P
DIFFIO_RX_T30N
DIFFIO_RX_T29P
DIFFIO_RX_T29N

A3 QDRI Q0
A5 QDRII_Q3
B4 QDRI Q1
A4 QDRI Q2
D8 QDRI A13
E10 QDRII_A11
E8 QDRI A12
D7 QDRI A8
B2 QDRII_ Q13
A2 QDRI QVLD
D9 QDRII_A10
C9 QDRII_A16
Cc7 QDRII_A5
A6 QDRII_A6
B8 QDRI A9
A8 QDRII_A15
B7 QDRI A14
A7

L13

M13

K13 QDRII D11
K14 QDRI D12
L14 QDRII_D9
K15 QDRI D10
B11 QDRII_D2
Al QDRII_D3
A9 QDRI DO
Al2 QDRII D5
J14 QDRI K P
H14 QDRI K N
B10 QDRII_D1
A10

E17

D17 QDRIl WPSn
C15

C17

D16

C16

H16

G16

J15

J16

EP4SE530H1152
Version = 0.1 Preliminary

5V_1.8V_B7
R237 49.9 RUP7A
R238 49.9 RDN7A

U19H
Stratix IVE Bank 8
Egm ﬁ? Egg DQ33T/DIFFOUT Ti12p  Bank 8A paseripiFFouT T120P ggg Egm ﬁg;
FaM A Go3 | DQ33T/DIFFOUT_T112N DQ36T/DIFFOUT_T120N [~G51Fam AsD
FeM A Fo5 | DQ33T/DIFFIO_RX_T56P DQ36T/DIFFOUT_T122P B3 —FaM A5
FSM A7 Fo6 | DQ33T/DIFFIO_RX_T56N DQ36T/DIFFOUT_T122N [FEs>——FaM Asa
FoM A5 Dag | DQ34T/DIFFOUT_T116P DQ37T/DIFFOUT_T124P [~=so—F2vpo
FEMAG Foe—| DQ34T/DIFFOUT_T116N DQ37T/DIFFOUT_T124N —Fse—Fam D1
FaM Ad Ds7| DQ34T/DIFFOUT_T114P DQ37T/DIFFIO_RX_T62P ["E3g——FaM D2
DQ34T/DIFFOUT_T114N DQ37T/DIFFIO_RX_T62N
Egm ﬁg %gi DQS33T/DIFFIO_RX_T57P DQS36T/DIFFIO_RX_T61P 828 Egm Bi
FaM ATO Eo6 | DQSN33T/DIFFIO_RX_T57N DQSNS6T/DIFFIO_RX_T61N 3o —Fan D5
FEMATT Dog | DQS34T/DIFFIO_RX_T58P DQS37T/DIFFIO_RX_T63P [~Esg—Fan Do
DQSN34T/DIFFIO_RX_T58N DQSN37T/DIFFIO_RX_T63N
Egm ﬁ}g ﬁgg DQ35T/DIFFOUT_T118P 25 ESM D8
FaM A14 551 DQ35T/DIFFOUT_T118N DQ38T/DIFFOUT_T128P k55 —FLASH CEF
FaM ATS A37 | DQ35T/DIFFIO_RX_T59P DQ38T/DIFFOUT_T128N [ j5>—Fem b7
DQ35T/DIFFIO_RX_T59N DQ38T/DIFFOUT_T126P
K24 __FLASH CLK
FSM_A16 B32 DQ38T/DIFFOUT_T126N 55— F ASH WEn
FaM AT A35 | DQS35T/DIFFIO_RX_T60P DQ32T/DIFFOUT_T110P (Rse—F A3 OFn
DQSN35T/DIFFIO_RX_T60N DQ32T/DIFFOUT_T110N
RUPSA H26 DQS32T/DIFFIO_RX_T55P r|1/|2233 Egm ﬁ}g
RDNSA Goa| RUPBA/DQS38T/DIFFIO_RX_T64P DQSN32T/DIFFIO_RX_T55N
RDN8A/DQSN38T/DIFFIO_RX_T64N
Egm g?o ﬁgg pQ27T/DIFFOUT Toap Bank 8B poogr/DiFFOUT T100P ggg Egm gg;
FEM D11 55| DQ27T/DIFFOUT_T94N DQ29T/DIFFOUT_T100N 5o Fam Dos
FaM D12 Asz—| DQ27T/DIFFIO_RX_T47P DQ29T/DIFFIO_RX_T50P 55, —FaM Doa
FeM Dis Ko7 DQ27T/DIFFIO_RX_T47N DQ29T/DIFFIO_RX_T50N |-G55—FanM D28
FEM D16 Koo | DQ28T/DIFFOUT_T98P DQ30T/DIFFOUT_T104P [—Rsc—Favpog
FeM D14 Koo | DQ28T/DIFFOUT_T98N DQ30T/DIFFOUT_T104N [FA5>——Fan Dop
FeM D13 J50 | DQ28T/DIFFOUT_T96P DQ30T/DIFFOUT_T102P =57 —Fav Doo
DQ28T/DIFFOUT_T96N DQ30T/DIFFOUT_T102N
Egm B}g ggg DQS27T/DIFFIO_RX_T48P DQS29T/DIFFIO_RX_T51P Egg Egm ng
FEM D19 55| DQSN27T/DIFFIO_RX_T48N DQSN29T/DIFFIO_RX_T51N [FB58—Fan D31
FEM D20 J57 | DQS28T/DIFFIO_RX_T49P DQS30T/DIFFIO_RX_T52P [-ASe—USER DIPSWO
DQSN28T/DIFFIO_RX_T49N DQSNS30T/DIFFIO_RX_T52N
SSEE tEBg 8]3 DIFFIO_RX_T35P DIFFIO_RX_T36P E}g SSEE tEB?
DIFFIO_RX_T35N DIFFIO_RX_T36N
FLASH RDYBSYn __©20 |\, o7 pirrout T72p Bank 8C  pasoripiFrFouT T78p [Haee—SSRAM OEn
FLASH ADVn D20 A21___SSRAM CEin
DQ20T/DIFFOUT_T72N DQ22T/DIFFOUT_T78N
SSRAM_BWnO D22 B22 _ SSRAM BWEn
SSRAM BWn1 Es5 | DQ20T/DIFFOUT_T74P DQ22T/DIFFOUT_T80P (G55 USER [EDT
DQ20T/DIFFOUT_T74N DQ22T/DIFFOUT_T8ON
SSRAM_BWn2 E20
DQ21T/DIFFOUT_T76P
SSRAM_BWn3 H20
DQ21T/DIFFOUT_T76N
SSRAM_ADSCn G20
SSRAM_ADSPn F20 | DQ21T/DIFFIO_RX T38P B23  USER LED2
DQ21T/DIFFIO_RX_T38N _ RUP8C/DQS22T/DIFFIO_RX_T40P [-A5=—USER LEDs
RDNSC/DQSN22T/DIFFIO_RX_T40N
SSRAM_ADVn D21
DQS20T/DIFFIO_RX_T37P
SSRAM _CLK cai
DQSN20T/DIFFIO_RX_T37N
FLASH RESETn Ga1
USER LEDG 57| DQS21T/DIFFIO_RX_T39P
DQSN21T/DIFFIO_RX_T39N
EP4SE530H1152
Version = 0.1 Preliminary
2.5V B1 B8
R234 49.9 RUPSA
R233 49.9 RDNBA

QDRII SRAM INTERFACE
QDRI Q[17:0]

<1 QDRILQ[17:0] 19

QDAIDNZI . ) aoRi Df170] 1921
o0 > QDRII_A[21:0] 19,21
QDRII_BWSn0

QDRII_BWSn0 19,21
oML B Bg QDRI BWSn1 19,21
ORIk R ,’:;; QDRILK P 19
QDRI_CQ_P . QDRIK N 19
QDRI CQ N 5 QDRI.CQ P 19
QDRII_QVLD » QDRI_CQ N 19
QDRII_DOFFn QDRI_QVLD 19
QDRI ODT QDRII_DOFFn 19
QDRI WPSn QDRI ODT 19,21

QDRI WPSn 19,21

SHARED BUS INTERFACE

FSM D[31:0] >
FSM_A[26:0] —>
SSRAM INTERFACE

SSRAM BWn[3:0] —>
SSRAM_OEn

SSRAM_BWEn

SSRAM_ADVn

SSRAM _ADSCn
SSRAM _ADSPn
SSRAM_CE1n
SSRAM CLK

USER INTERFACE
USER LED[7:0]

L >
]

USER DIPSW[7:0]

FLASH INTERFACE

FLASH CLK
FLASH CEn
FLASH ADVn
FLASH WEn
FLASH OEn
FLASH RESETn
FLASH RDYBSYn

]

FSM_D[31:0] 22,23

FSM_A[26:0] 10,16,22,23

SSRAM_BWn[3:0] 22

SSRAM_OEn 22

SSRAM _BWEn 22
SSRAM_ADVn 22
SSRAM_ADSCn 22
SSRAM_ADSPn 22
SSRAM_CE1n 22
SSRAM_CLK 22

USER_LED[7:0] 25

USER_DIPSW[7:0] 10,25

FLASH_CLK 22,23
FLASH_CEn 22,23
FLASH_ADVn 22,23
FLASH_WEn 22,23
FLASH_OEn 22,23
FLASH_RESETn 22,23
FLASH_RDYBSYn 22,23
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A

12v
U28
! IN
C238 2 NCA

DDR3_VDDSPD

ouT
NC3

| c239

*—=1NC2  NC4
0.1uF 3 S c 0.47uF
) TPS715A01 .
VREF_DIMM 1.5V_DIMM 1.5V_DIMM
I’ J20A
1 s |12t
2 xREFDQ g 122 DDR3 DIMM_DQ4
G231 DDR3 DIMM DQO 3| VSS Q4 453 DDR3 DIMM DQ5
DDR3 DIMM DQ1 2 | DQO Dgg 124
0.1uF 5 301 Vv 125 DDR3_DIMM_DMO
DDR3 DIMM_DQS_NO 6 VSS DM0,DQS9 456 DDR3_DIMM_DQS N9
= DDR3_DIMM _DQS_PO 79| DQso# NC,DQS9# 57
- S0 VSS
8 SQ v 128 DDR3_DIMM_DQ6
DDR3 DIMM_DQ2 9 DSS DQG 129 DDR3 DIMM_DQ7
DDR3_DIMM _DQ3 o | D@2 Q7 130
11 Dgg VSS 437 DDR3 DIMM DQ12
DDR3_DIMM_DQ8 12 \|:/> 8012 132 DDR3_DIMM_DQ13
DDR3_DIMM_DQ9 13 | DQ8 Q13 7733
14 | D@ VSS 7734 DDR3 DIMM_DM1
DDR3_DIMM_DQS_N1 15| VSS DM1,DQS10 35 DDR3 DIMM_DQS_N10
d pasi# NC,DQS10#
DDR3 DIMM _DQS _P1 169 D ¢ 136
17 8831 SS 437 DDR3 DIMM DQ14
DDR3_DIMM_DQ10 18] v DQ14 43g DDR3 _DIMM _DQi5
DDR3_DIMM _DQT 1 19 D10 Do [(139
20| bt SS 7440 DDR3 DIMM_DQ20
DDR3 DIMM_DQ16 21| VSS DQ20 777 DDR3_DIMM_DQ21
DDR3_DIMM_DQ17 22 | D16 o2l a2
23 | Q17 SS 43 DDR3 DIMM_DM2
DDR3 DIMM_DQS N2 24 1S 2 Dast | a4 DDR3_DIMM_DQS N11
DDR3_DIMM_DQS_P2 254 DAs2# NC.DASII% 125
26 | PdS2 Dosa | 146 DDR3_DIMM_DQ22
DDR3 DIMM_DQ18 27| VSS Q22 7427 DDR3_DIMM_DQ23
DDR3_DIMM_DQ19 28 | D18 PO23 [T1a
29 VQ19 SS 429 DDR3_DIMM_DQ28
DDR3 DIMM_DQ24 30| VS5 DQ28 50 DDR3_DIMM_DQ29
DDR3_DIMM_DQ25 31| DQ24 DQ29 157
SS
32 3025 V3D v 152 DDR3 DIMM_DM3
DDR3 DIMM_DQS N3 33 SS 3,0QS12 53 DDR3 DIMM DQS N12
DDR3 DIMM DQS P3 34 DQ§3# NC!Dngg 154
35 | PAS3 v 155 DDR3_DIMM_DQ30
DDR3_DIMM_DQ26 36 \633 BQ?’O 156 DDR3_DIMM_DQ31
DDR3 DIMM _DQ27 37 | DQ26 sté 157
38 3027 Vv 158 DDR3_DIMM_DQ68
DDR3_DIMM_DQ64 39| VSS CB4,NC [5g DDR3_DIMM_DQ69
DDR3 DIMM _DQ65 40" CBO.NC CB5.NG gg
217 CBI.NC VSS 61 DDR3 DIMM_DM8
SS DM8,DQS17
DDR3_DIMM_DQS_N8 22 ] \|:/> e, 162 DDR3 DIMM_DQS N17
DDR3_DIMM_DQS_P8 434 bass# C.DQS17# 453
24 | DQS8 VSS 452 DDR3 DIMM DQ70
DDR3_DIMM_DQ66 25 | VSS CB6,NG (g5 DDR3_DIMM_DQ71
CB2,NC CB7,NC
DDR3 DIMM _DQ67 6 166
VTT_DIMM 27| CB3.NC VSS 767
VSS NC(TEST) e
_ 28 168 DDR3_DIMM_RESETn
VTT,NC RESET# P
a9 | VIT.N 169 DDR3 DIMM _CKET
DDR3 DIMM_CKEO 50 NC CKE1.NG 75
51 7| CKEO VDD 375 DDR3 DIMM A15
C, A15
DDR3 DIMM_BA2 52 \éRD 2 ; 172 DDR3 DIMM_A14
DDR3 DIMM _ERR OUTn 53 7| BA2 14, NC (573
54 Err_Out#NC VDD 374 DDR3 DIMM A12
c#
DDR3 DIMM_A11 55 XDD A12, BA 175 DDR3_DIMM_A9
DDR3 DIMM A7 56 A” VDS 176
57 A7 177 DDR3 DIMM A8
DDR3 DIMM_A5 58 XDD 28 178 DDR3 DIMM_A6
DDR3 DIMM A4 59 Ai VDS 179
601 o 180 DDR3 DIMM A3
DDR3_DIMM

PLACE CAPS NEAR DDR3 DIMM

1.5V_DIMM

=1

C236
470uF

10V
Tantalum

+

10V
:J\Tantalum

C244
470uF

=

DDR3 SDRAM UDIMM (VIO)

B2

MT18JSF25672AY-1G1

DDR3 DIMM on (VIO) INTERFACE

1.5V_DIMM 1.5V_DIMM
J20B DDR3 DIMM DQ[71:0] ,
DDR3_DIMM_A2 61, 1 POl LS DDR3_DIMM_A1 > DDR3_DIMM_DQ[71:0] 15
DDR3 DIMM DQS P[8:0
DDR3 DIMM CLK P1 gg VDD VDD ]gg 22« DDR3_DIMM_DQS_P[:0] 15
CK1,NC VDD 7784 DDR3_DIMM_CLK_P0 DDR3_DIMM_DQS_N[17:0]
DDR3 DIMM_CLK N1 843 CK1#,NC CKO =« DDR3_DIMM_DQS_N[17:0] 15
DDR3 DIMM_DM]8:0] _
VREF_DIMM 65 | \op L DDR3_DIMM_CLK_NO ___1DDR3_DIMM_DM[8:0] 15
T gg VDD VDD ]gg DDR3_DIMM_EVENT 1 DDR3 DIMM_CLK_P[1:0] 15
VREFCA EVENT#NC —gg DDRS DIMM A ! DDR3 DIMM CLK_N[1:0]
10539 DDR3 DIMM_PAR_IN gg Par InNG Ao (158 3 0 : < |DDR3_DIMM_CLK_N[1:0] 15
VDD VDD .
1uF BBEE B:W /B\L% ;? AT0/ AP BAT 13(1) DDR3 DIMM_BAf1 DDR3_DIMM BA[2:0] (] DDR3_DIMM_BA[2:0] 15
: BAO VDD .
72 1,192 DDR3_DIMM_RASn DDR3_DIMM_A[15:0] )
= DDR3 DIMM_WEn T M RASH D193 DDR3_DIMM_CSn0 {____]DDR3_DIMM_A[15:0] 10,15
DDR3 DIMM_CASn ;gc o Voo 13; oRs DI ODTO DDR3_DIMM_ODT[1.0] <] DDR3_DIMM_ODT[1:0] 15
VDD oDTO DDR3 DIMM CSn[3:0
ngg g:mm 8%@11 ;gc ghﬁ'fﬁc A13\'/'[\)18 ]gg DDR3 DIMM_A13 [0 < DDR3_DIMM_CSn[3:0] 10,15
: DDR3 DIMM_CKE[1:0
DDR3 DIMM CSn2 ;gﬁ VDD S3#, NC 3]38 DDR3 DIMM_CSn3 [10] < DDR3_DIMM_CKE[1:0] 10,15
80 S2#NC VSS 7200 DDR3 DIMM_DQ36 DDR3 DIMM_SDA
DDR3 DIMM_DQ32 81| VSS DQS36 7501 DDR3_DIMM_DQ37 DDR3_DIMM_SCL > DDR3_DIMM_SDA 10
DQ32 DQ37 DDR3 DIMM_SCL 15
DDR3_DIMM_DQ33 82 202 DDR3 DIMM_RESETn S
DQ33 VSS DDR3_DIMM_RESETn 10
83 203 DDR3 DIMM_DM4 DDR3 DIMM _RASH D
DDR3 DIMM_DQS N4 84 VSS DM4,DQS13 7504 DDR3 DIMM_DQS N13 DDR3_DIMM_CASn > DDR3_DIMM_RASn 15
d pasa# NC, DQS13# DDR3 DIMM_CASn 15
DDR3_DIMM_DQS _P4 85 205 DDR3_DIMM_WEn S
DQS4 VSS DDR3 DIMM_WEn 15
86 | Do Doas [206 DDR3_DIMM_DQ38 DDR3 DIMM_PAR_IN S I S
DDR3 DIMM_DQ34 87 | oo DQgg 207 DDR3 DIMM_DQ39 DDR3 DIMM EVENTh | DR B VRN T
DDR3 DIMM DQ35 88 DQ35 VSS 208 DDR3 DIMM ERR OUTn t:gg DDR3_DIMM_ERR_OUTn 15
89 | D 209 DDR3_DIMM_DQ44
DDR3_DIMM DQ40 90 | VSS DQ44 379 DDR3 DIMM _DQ45
DDR3_DIMM _DQ41 91 | DQ40 DQ45 17511
SS
92 \':/’041 V5. D VSS 312 DDR3_DIMM_DMS5 C538
DDR3 DIMM_DQS N5 93] D%%S# NCSbO%?¢11; 213 DDR3 DIMM DQS N14 DDR3 DIMM CLK PO || DDR3 DIMM CLK NO
DDR3_DIMM_DQS_P5 o4 DOSS DASI 214 ]
% | U 5 215 DDR3_DIMM_DQ46 7.0pF
DDR3_DIMM_DQ42 96 DSS DQ46 216 DDR3_DIMM_DQ47
DDR3 DIMM _DQ43 97 | DQ42 Qé‘; 217 C541
98 \':/’043 DV 218 DDR3_DIMM_DQ52 DDR3 DIMM CLK P1_ || DDR3 DIMM CLK N1
DDR3 DIMM_DQ48 99 D(S}is Dggg 219 DDR3_DIMM_DQ53 i
DDR3 DIMM _DQ49 700 220 7.0pF
101 | DQ49 VSS 7551 DDR3 DIMM _DM6
SS DM6, DQS15
DDR3_DIMM_DQS N6 1024 \E/) e 222 DDR3_DIMM_DQS N15
DDR3_DIMM_DQS_P6 103 DQS6# C, DQS15# 7553
104 Dgé% VSS 7552 DDR3_DIMM_DQ54
DDR3_DIMM_DQ50 105 | VY DQ54 555 DDR3_DIMM_DQ55
DDR3_DIMM_DQ51 106 BQE’O D\?55 226
107 gg‘ SS 557 DDR3_DIMM_DQ60
DDR3_DIMM_DQ56 108 | V DQ6O 558 DDR3_DIMM_DQ61 DDR3_VDDSPD
DDR3_DIMM_DQ57 109 BQE’G D\?‘“ 229
110 | DQ57 SS 230 DDR3 DIMM _DM7 | Ri14 10.0K  DDR3 DIMM SDA
DDR3_DIMM_DQS_N7 11 VS% D'\é7’ D(?SS16 231 DDR3_DIMM_DQS N16 —Rif3 10.0K___DDR3 DIMM _SCL
DDR3_DIMM_DQS _P7 112 DQS7# NC, DQS16# 535 | R301 10.0K___DDR3 DIMM_EVENTn
113 | DQS7 VSS 333 DDR3_DIMM_DQ62
DDR3 DIMM_DQ58 114 \I{)%%s ngg 234 DDR3 DIMM_DQ63__ DDR3_VDDSPD
DDR3_DIMM_DQ59 115 235
e DQ59 VSS [5ap
771 Vss VDDSPD {537
SA0 SA1
DDR3 DIMM_SCL 18] 220 Soa [F238 DDR3_DIMM_SDA
VT'Ll_DIMM };g o voa :gig [ VTT_l_DlMM
VTT VTT
= DDR3_DIMM e
VTT_DIMM = ﬂ I
I:l N .
VIT DIMM Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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QDRI+ SRAM

VREF_QDRII

1.8V vDDQ_QDRII
C376 c374
0.1uF 0.1uF
ol = =
urr ZE PO e o g o Y i ] P e e o 5 e R
QDRII_D0O P10 Do Sagrvereeo 6885885880‘_(\]«)?"0@ oo Qo P11 QDRIlL_Q0
QDRI D1 N1 Y D1 0000000000 8800888880000000 wWwWw g M0 QDRI Of
QDRII D2 M11 D2 SS>5>5>5>5>5>5>0 AnnonnnnNnn0oo0oonoQ o Q2 L11 QDRII Q2
QDRI D3____K10 Z >>>>>>>>>0009900g0 == K11 QDRI Q3
D3 Q3
QDRIl_D4 J) o J10___ QDRI Q4
QDRI D5____Gi11 P4 Q4 "F11 QDRI 05
QDRI D6 Efo ] D5 Q5 "ETT QDRI 06
QDRI D7 __ D1 86 Q6 "C1o QDRI Q7
QDRI D8___Ci1 D7 Q7 'B11___QDRIl 08
QDRI D9 B3 08 Q8 'B3 QDRI Q9
QDRI D10 C3 D9 Q9 'B3 QDRI Q10
QDRI D11 D2 D1° Q10 ["F3 QDRI Qi1
QDRI D12 F3 | D11 Qi1 " QDRI Q12
QDRI D13 G2 812 Q]Q G3_QDRI Qi3
QDRI D14 J3 ) o 3 Q13 "'K3 QDRI Q14
QDRI D15 L3 D14 Q14 5 QDRI Qi5
QDRI D16 M3 815 Q15 N3__QDRI Q16
QDRI D17 N2 D1§ 813 P3___ QDRI Q17
QDRII_AQ AS ne1 A7
QDRIL_AT B4 ) N Bl
QDRI A2 B8 A1 NCZ B5
QDRI A3 C5 1 A2 C3 By
QDRI A4 C7 ﬁi mg“ B10 ©
QDRIl_A5 A N 5Mct
QDRI A6 NG 7| AS C6ca =
QDRI A7 N7 7| A6 NC7 ~66 ™ QDRI A2t
QDRIL_A8 P4 ﬁ7 “Cs [
QDRI A9 P5 A8 N Co b1 ¢
QDRI A10 P7 A? Ng}? D9
vDDQ_QDRII QDRI_A11 A 0 N D10
QDRI A12 R3 A” NC12 ET
QDRI A13 R4 1| A12 C13 F57 ¢
QDRI Al4 R5 ﬁ}i mg“ E9
R18 R19 QDRI A15 STANIN N 5MF1
10.0K 10.0K QDRI A16 Rg | A15 C16 Fg
QDRI A17 RO ﬁ}g mgr F10
QDRI A8 A3 81 Gl
NGC/36M NC19 [ag—x
VDDQ_QDRII Ne1o[Ge
QDRI BWSn0 _ B7] e Ne2? [Gia
QDRIl BWSn1 _A5 no A
d BWSn1 NC22 [
R202 R193 QDRIl WPSn A4 NC23 —jg—
0SS 100k QDRI RPSn Asg ‘éVFféS” “834 Ki .
n N 5 ﬁQ
QDRI K P B6 C26 K
QDRI K N A6 ﬁ—z mgg 0o
QDRI QVLD __ P61 K- 819
C_P/QVLD NC29 e
QDRI_ODT e S/ AVL! No29 Lo
QDRI CQ P A11 N0 NSO [
QDRI CQ N /-\1O CaN CQ goes to Stratix IVE DLL NG32 %
| M9
NC33 [—x
vDDQ_QDRIl RIS AA0K QDRI DOFFn __Hiy e, NC34 [-Ne—
QDRI ZQ H11 DO oot N9
R10 s N1O
R TS S5  NC36 [p1—<
R203 10.0K QDRII_TCKO R2 TDo DNDDDDDNDNDNDNNDDNDNDDNDDNNDNND DA NC38 P9
TCK SSS5>55>5>55>553>55>5>553>55>5>5>5>5>53>5>5> >> NC39 [—X
olo|a|o|a|alaww|wia|Z P IX|2 RIS s s IEIEIZIZ 2<
_L_
) QDRII_A19
QDRII_A20
QDRII+ Output Impedance
R26 A s 301 L ooni 20 Setting | Shunt J47
¢ R25 249 g g 60 ohms PIN1-PIN2
VDDQ_QDRII TSW-103-07-L-D 50 ohms PIN3-PIN4
Min Drive PIN5-PIN6 A

®

QDRI+ SRAM INTERFACE

Lo [ QDRILQ[i7:0] 17
s <___] QDRILD[17:0] 17,21
) 7 aoRiLAztg] 1721
QDRI BWSn0
QDRII_BWSn0 17,21
— >E QDRI BWSn1 17.21
QDRI WPSn
QDRI WPSn 17,21
DRI APS >ézl QDRIRPSn 10,21
QDRIl K P
QDRILK P 17
QDRI K N >§E| qoRIKP 17
88;” 88 Z QDRI_CQ P 17
QDRI CQ N 17
882” 8\#3 [ QDRIQVLD 17
% QDRII_ODT 17,21
QDRII_DOFFn

<"1 QDRI_DOFFn 17
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8 7 6 5 v 4 3 2 1
Lo RLDRAM II, CIO
RLDC CK P R88 56.2
RLDC_CK N R95 56.2
RLDC DK P0___R89 56.2
RLDC DK NO___R81 56.2
RLDC DK P1__R100 56.2
RLDC_ DK NT__Ro4 56.2 Joan RLDRAM Il INTERFACE
PLACE THESE RESISTORS AS CLOSE AS RLDRAM Il CIO, x36 u24B ey
POSSIBLE TO THE RLDRAM i RLDC CK_P 2 | o VREF_RLD RLDRAM 11 CIO, x36 .8\ RLDC _DQ[35:0] <> RLDC_DQ[350] 14
RLDC CK N K12 &F bao |-B11_ RLDC DQo At CeEe:
Bi0 __RLDC DQi Vi J10 RLDC QK P[1:0] _
VTT RLD RLDC_DK_P0 I L ko Do) [CC11_RLDC DQ2 VREF2 VDD [ > RLDC_QK_P[1:0] 14
| RLDC_QK_N[1:0 .
RLDC_DK_NO 924 Dko D83 Ej:? Stgg 883 H10 | g VDD g}z [1:0] [ > RLDC_QK N[1:0] 14
DQ4 VDD RLDC DK P[1:0 )
C486 |C502 | C491 | C501 RLDC_DK_P1 Ki Lo bos [(El0__RLDC DGS voP [Cca [1:0] [ RLDC DK P[10] 14
RLDC DK_Ni K2 DIt boe [[F11__RLDC DQ6 A2 | o VoD [ce
04uF [01uF JotuF  [o.uF 6 [ F10 __RLDC DQ7 Ad J3 RLDC DK _N[1:0] RLDC_DK N[1:0] 14
RLDC_QK PO D11 DQ7 "B RLDC DQ8 Ag | VSS VDD 4 L > —h
QKo DQ8 I"F3—RIbC DY H3 | VSS vPD Mo RLDC_A[22:0]
1 RLDC_QK _NO Dio 30 pas | B3 FALDC D H3 | Vss VDD |2 : ] RLDC_A[22:0] 10,14,21
- DQ10 VSS VDD RLDC BAJ2:0
agogen  mlo, o [s—mocwon B Yo 20— o owen e
Op QK1 DQ12 VSS VDD
0 D3 ____RLDC DQi3 La |V VoD (K10 RLDC CK P RLDC CK P 14
RLDC CSn L2 os Q13 g5 RLDC DQi4 [o | VSS M4 RLDC CK N >E RLDC KN 14
RLDC_WEn Vids % 8914 E3 RLDC_DQ15 10 322 xgg M9 R
RLDC_REFn L e Q15 > RLDC_DQ16 Ri Ul RLDC_CSn RLDC CSn 1421
REF DQ16 VSS VDD _CSn 14,
F3 RLDC DQi7 Ri2 Uiz RLDC WEn S RLDC WEN 1421
RLDC DM P12 D17 g3 RLDC DQi8 v | VSS VDD RLDC REFn S RLDC REFn 14 21
RLDC_QVLD Fi2 | DM DQ18 "j3—RLDC_DQ19 vo | VSS VDDQ_RLD RLDC_CSn D S
QVLD DQ19 VSS RLDC_CSn 14,21
oo [T RLDC_DQ20 D12 | /S3 RLDC DM S RLDC DM 14
RLDC BAO IR pas) 13 RLDC _DQ21 voDq &4 RLDC_QVLD : S RLDG QVLD | 14
RLDC_BA1 KitT)l B 0 P2 RLDC DQ22 vooa [cs L
RLDC BA2 A 81 D022 P3 RLDC_DQ23 VDDQ E4
2 Q23 "> RLDC DQ24 Q B9
ATt s ngg N3 ___RLDC DQ25 3338 P4
Atz TS 0 Ui1__RLDC DQ26 B4 |, vooa [P
Vii Tgo DQgg" Ui0___RLDC DQ27 B9 VggQ VDDQ T4
VDDQ_RLD Jog = V12 . DQQ Ti1___RLDC DQ28 D4 vssQ VDDQ T9
T 1 2 D828 T10 __RLDC DQ29 D9 vssg Q VTT RLD
R57 301 3 2 1 RLDC 7Q va | o e 9 'R11___RLDC DQ30 Fa_| vosa viT LCt T
[R56 249 5 6 1 30 "R10___RLDC DQ31 Fo Ci2
) RLDC_AO a2, | 8031 P11 __RLDC DQ32 N4 3530 xﬂ T1
= TSW-103-07-L-D RLDC Al Gi1 A? D832 P10___RLDC DQ33 N9 Vggg v T2
RLDC A2 G10 33 'NT1___RLDC DQ34 R4 2.5V
RLDC A3 H12 7| A2 DQ34 "N\70  RLDC DQ35 Ro | VSSQ A3 T
Output Impedence RLDC_A4 HIT | A% bQss U4 | vo5a VEXT A1
RLDC A5 F U9 V3
Setting Shunt Position RLDC_ A6 G2 AS VSSQ VEXT 19
MAX Drive | PINI-PIN2 RLDC A7 G3 1| A6 | VEXT
60 Ohms PIN3-PIN4 RLDC_AS8 G1 A7 = MT49H16M36HT-18
50 Ohms PIN5-PIN6 RLDC A9 H2 A8
RLDC_A10 Mi12 29
RLDC A1 M1 A10
RLDC A12 Mio | Al
RLDC A13 L12 2}2
RLDC_Al4 NEI I PLACE THESE CAPACITORS AS CLOSE AS
RLDC A15 Py A1 POSSIBLE TO THE RLDRAM I
RLDC A16 M2
RLDC A17 M3 216
RLDC A18 N1 | Al7 VREF_RLD
RLDC A19 N12 ﬁ}s T
RLDC_A20 Ei2 DN9 A
HSTL1 RLDC_A21 Ei U (A20) L cas2 ||o.uF
RLDC A22 D1 % DNU (A21)
BYPASS CAPS FOR RLDRAM Il CIO DNU (A22)

25V VTT_RLD
C144 C161 C154 C141
134
0.1uF 0.1uF 0.1uF 0.1uF
1uF
VDDQ_RLD 1.8V
503 484 179 E14o

EasuF :;ESSUF :l_EOuF Eow

MT49H16M36HT-18

C504 | [0.1uF |
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RLDRAM Il and QDRI+ TERMINATIONS

QDRI+ SRAM INTERFACE

QDRII_D[17:0 QDRII_D[17:0] 17,19
Place Near RLDRAM II Place Near QDRI+ —— —_— P[(7:0]
On-die termination (ODT) is enabled by setting VTL QDRI QDRI A[21:0) (] CODRILARI0O] 17,19
A9 to “1” during an MRS command. QDRII_DO RN5A 1 1656 | QDRII_BWSNn0 QDRII_BWSn0 17,19
QDRI D1 RN5B__ 2 15656 | QDRII_BWSn1 > QDRIL_BWSn1 17,19
QDRII_D2 RN5C_ 3 1456 | QDRI WPSn > QDRI_WPSn 17,19
QDRII_D3 RN5D__ 4 1356 | QDRI_RPSn > QDRII_RPSn 10,19
PLACE THE RESISTORS WITHIN THIS BOX AS CLOSE AS 88;” Bg Smgg g }fgg l VTT_QDRI ORI OOT QDRI 0BT 1718
POSSIBLE TO THE RLDRAM II CIO QDRI D8 RNSG 956 1 CN6  0.1ufx 4 1 - ’
QDRI D7 RN5H 8 9 56 :: 1 T8 QDRI CQ P QDRII_CQ_P 17,19
| 7 [ 2 QDRI CQ N >§E| QDRI_CQ_N 17,19
VTT_RLD QDRII_D8 RN3A 1 1656 | 3[1h s
QDRI_D9 RN4B__ 2 1556 | 5 74
RLDC A1 RN8A 16 1 56 QDRII_D10 RN4C_ 3 1456 | 1
RLDC A2 RN8B_15 256 QDRII_D11 RN4D_ 4 1356 |
RLDC_BA2 RN8C 14 356 VTT_RLD QDRI D12 RN6A 1 16566 | CN2 O0.1ufxft
RLDC A11 RN8D__ 13 456 QDRII D13 RN6B__ 2 1556 | 1 T8
RLDC_A16 RNSE 12 5 56 CN9 CN8 QDRII_D14 RN6C 3 1456 [ 71 T2 RLDRAM Il INTERFACE
RLDC_A12 RNSF__11 6 56 1 718 1 1 T8 QDRI_D15 RN6D__ 4 1356 | 3 [N 6
RLDC_A7 RN8G_10 7 56 70127 /T2 | 5 )4
11 11 11 RLDC QK P[1:0
FLOCAT e U e AmEReamLE BB B A moc ot 1420
L L ) CN4  0.1ufxft RLDC QK N[1:0] _
RLDC Ai14 RN10A 16 1 56 0.1uF x 4 0.1uF x 4 QDRI BWSn0 RN3D 4 1356 | 1 I 8 K] RLDC_QK_N[1:0] 14,20
RLDC_BAO RN10B 15 256 CN7 CN10 QDRI BWSni_RN3E__ 5 1256 | 7 11 2 RLDC_A[22:0] .
RLDC_A13 RNT0C 14 3 56 1 718 1 1 T8 QDRI WPSn_RN3F__6 11 56 :: 3 [N [®6 K1 RLDC_A22:0] 10,14,20
RLDC_A0 RNT0D 13 456 70 T2 7/ T2 QDRI ODT_RN6H_8 9 56 | 5,014 RLDC BA[2:0] .
RLDC A4 RN10E 12 5 56 31 e l3!'h 6 QDRI RPSn_RN3C_3 14 56 j: 1 K] RLDC_BAR:0] 14,20
RLDC_A10 RNTOF 11 6 56 5 04154 QDRII_A20 RN3H 8 9 56 |
RLDC A3 RN10G 10 7 56 1 1 QDRII_AT8 RN3G__ 7 1056 | CN1  O.1ufxp
RLDC_A19 RN10H 9 8 56 | o1uFx4 01uFx4 | QDRII_A21 RN3B__ 2 1556 [ 1 1.8 RLDC CSn RLDG CSn 1420
= = 7 | II M2 RLDC_WEn RLDC-WEn 14,20
QDRII_AQ RN4F 6 1156 | 3 G RLDC_REFn RLDC_REFn 14.20
RLDC A18 RN9A 16 1 56 QDRII_AT RN4A 1 1656 | 5 4 -
RLDC A15 RN9B 15 2 56 QDRII_A2 RN4G 7 1056 [ ] RLDC QVLD ] RLDC_QVLD 14,20
RLDC BA1 RN9C 14 3 56 NOTE: THE FOLLOWING BYPASS CAPS QDRII_A3 RN4E 5 12 56 :'
RLDC_WEn RN9D__13 456 ARE 0.1uF QDRII_A4 RN4H 8 9 56 | CN5  0.1ufx#
RLDC A5 RN9E 12 5 56 NOTE: THE FOLLOWING BYPASS CAPS ARE TO QDRII_A5 RN6G 7 1056 [ 1 1.8
RLDC_A22 RNOF_11 6 56 BE PLACED IN PARALLEL WITH EVERY OTHER QDRI_A6 RN6F__ 6 1156 | 7 02
RLDC_REFn RN9G_10 7 56 PULL UP RESISTOR QDRII_A7 RN6E__ 5 1266 | 31 1e
RLDC _CSn RNOH_ 9 8 56 | 5 4
QDRII_A8 RN7C 3 1456 | 1
QDRII_A9 RN7E__ 5 1256 |
VTT_RLD QDRII_AT0 RN7F__6 11566 | CN3  0.1ufxf
QDRII_AT1 RN7H 8 9 56 | 1 TT1.8
RLDC_A8 R71 56.2 QDRIl_A12 RN7A__1 1656 | 7 [ 2
RLDC_A21 R67 56.2 QDRII_A13 RN7B__ 2 1566 | 31 1e
RLDC_A20 R77 56.2 QDRI_A14 RN7D__4 1356 | 5 [ 4
RLDC_A6 R69 56.2 QDRI_AT5 RN7G__ 7 1056 | 1 1
RLDC_A9 R73 56.2 | =
QDRII_A16 R201 562 |
QDRI_A17 R200 562 |
QDRII_AT9 R184 56.2 |
1.8V
C407 | C332 | C380 | C403 | C335 | C405 | C336 | C360 | C372 | C364
0.1uF | 04uF | 0.1uF | 0.1uF | 4.7nF | 0.1uF | 0.1uF | 0.1uF | 0.1uF | 0.1uF
VDDQ_QDRII
C347 | C391 | C392 | C404 | C389 | C350 | C351 | C339
0.1uF | 01uF | 47nF | 0.1uF | 0.1uF | 0.1uF | 0.1uF | O0.1uF
AN 12 2d/A
=N ®
C344 | C330 | C355 | C406 | C375 | C333 | C334 | €337
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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8 7 [ 6 5 v 4 3 2 1
2.5V 2.5V
FLASH 512Mb (32M X 16)
<t|o0|<t|oo|<r|oo[ (R [0|<t oo | |0t [0|FIR]| ;oo ||| ;|| Q2] ||| |2 ™ ;| |R]S u2 1.8V
us  SOuECioloTTSBIkEEEEE SIBKIE|TIAIS=2(2|0|0|0 0 w(i|iL|o|o PCo8 P 30855 SHARED BUS
00000000000 0000000 O00000C0000000000TTTT FLASH vpp A4 _
£ [ayayaYaYalalalafafafalayaYalalalalaliNaYaYalafafafafajalajaja)afafafafafaya)a) FSM A1 A1 FSM DI[31:0] .
SN P P R e YaYaYaYaYaYaYaYaYaYaYaYa)a aYaYaYaYa)a) FSM A2 51 Al A6 > FSM_D[31:0] 17,23
SS>5>5>5>5>5>5>5>5>5>5>5>5>5>5>5>>> A2 VCC :
FSM_A2 R6 | 1o FSM_A3 CTyl 2 Ve [THs FSM_A[26:0] ] FSM_A260] 10,16,17.23
FSM_A3 P6 )| 5 J10 FSM_DO FSM_A4 TN N 2.5V e e
FSM_A4 Az Al Q0 7314 FSM_D1 FSM_A5 Dz )| h4 D5 SSRAM INTERFACE
A2 DQ1 A5 vCCQ
FSM_A5 A10,)] 2 bos K0 FSM D2 FSM_A6 Azl 1o veoa [os
FSM_A6 B2 Kii FSM_D3 FSM_A7 c2 [ SSRAM BWn[3:0] .
FSM_A7 B10 ﬁ“ 893 Li0 FSM_D4 FSM_AS A3 ﬁ7 veea K] SSRAM_BWn[3:0] 17
FSM_A8 NG j| A9 Q4 17 FSM D5 FSM_A9 B3| A8 F2 FSM_DO SSRAM_OEn SSRAM OEn 17
FSM_A9 P3 ﬁg BQE’ M10 FSM D6 FSM_A10 C3 ﬁ? B? E2 FSM D1 SSRAM _BWEn S SSRAM BWEn 17
FSM_A10 ZIN RO Vil FSM_D7 FSM_AT1 D3| 119 Da | (G8__Fsw D2 SSRAM_ADVn X SSRAM ADVn 17
FSM_A11 pg’| A8 Q7 ["B1g FSM D8 FSM _A12 ca | Al 2 Eg FSM D3 SSRAM ADSCn___» SSRAM ADSCn 17
FSM_A12 P9 ﬁ? BQS D11 FSM D9 FSM_A13 A5 mz 8‘31 E5 FSM D4 SSRAM _ADSPn___ > SSRAM ADSPn 17
FSM_A13 P10, 719 239 [ET0 FSM_D10 FSM_A14 B5 ) N2 De [[G5___FsM Db SSRAM _CEfn > SSRAM GCE1n. 17
FSM_A14 PITy Al D0 et FSM_D11 FSM_AT5 c5 | 712 Do [[G6_FsM Ds SSRAM CLK 2 SSRAM GLK. 17
FSM_A15 R3 | A2 Q11 7F10 FSM D12 FSM_A16 D7 A15 6 H7 _FsM b7 SSRAM MODE RAM MODE
A13 DQ12 A16 D7 SSRAM_MODE 23
FSM_AT6 NN o Fii FSM_D13 FSM_A17 D8l SSRAM_ZZ S SSRAM ZZ 23
FSM_A17 SN A D13 7610 FSM D14 FSM_A18 YA INTA og |LEL___FSM D8 SSRAM_GWn 2 SSRAM GWn 23
FSM_A18 R9 A}5 DQl“ Gi1 FSM D15 FSM_A19 B7 Als D8 E3 FSM_D9 -
FSM_A19 R10 A1§ DQ15 D1 FSM D16 FSM_A20 C7 A29 D19 F3 FSM_D10 FLASH INTERFACE
FSM_A20 RIT, s D81§ D2 FSM_D17 FSM_A21 Cs AZ? D1? F4 FSM_ D11
FSM_A21 BT N6 144 borg LE FSM D18 FSM_A22 A8 | o] D [Fs FSM Di2 FLASH RESETn FLASH RESETn 17.23
FSM_A22 Al E2 FSM_D19 FSM_A23 Gi H5 __ _FSM Di3 FLASH WEn S FLASH WE
NC_288M DQ19 NC(64M)/A23 D13 SH_WEn 17,23
FSM_A23 B1T | " o Fi FSM_D20 FSM_A24 H8 | o oo A2s  Dig | G7___FSM D14 FLASH_OEn S FLASH OEn 173
FSM_A24 cio | NC 576 Q20 I7F5 FSM_D21 FSM_A25 B6 j| NC(64M.128M)/A24 - D14 "E7FSM D15 FLASH RDYBSYn | FLASH RDYBSYh  17.23
NC_1G DQ21 NC/A25(512M) D15 { » | ;
FSM_A25 P2 | NEA el et FSM_D22 FLASH_CEn FLASH GEn_ 17.23
R2 — Q22 —& FSM_D23 FLASH_CLK E6 F7 FLASH_RDYBSYn FLASH_CLK S FLASH OLK 172
NC_B DQ23 CLK WAIT _ 23
Doss [t FSM D24 FLASH ADVn S FLASH ADVn 17.23
SSRAM_CLK B6 J2 FSM_D25 FLASH RESETn D41 B2 - :
CLK DQ25 d RESET# GND
D2 [kt FSM_D26 FLASH CEn B4 oE aNp 2
SSRAM_OEn B8 | o DQ 6 k2 FSM_D27 FLASH OEn F8 E# ND [He
SSRAM CEin___A3 | QEn Q27 17 FSM D28 FLASH WEn Ga| OE# G HE 2.5V
SSRAM _CE2 B3 85;—” BQSS 2 FSM_D29 FLASH ADVn___F6 XVDE\‘/* GND 1
SSRAM CE3n__A6 Q29 FSM_D30 FLASH_WPn C6.7 # H1 = | Ri163 10K FLASH WPn
CE3. n DQ30 d wp# RFUO as—< o+
SSRAM_MODE__Ri M2 FSM_D31 G2 R162 " AT0K__FLASH CEn
MODE ba31 RFUT F7 ¢ ™ Ris50 10K___FLASH OEn
RFU2 e ¢
SSRAM BWn0 _ B5 | ..\ bopa N1 SSRAM_DQP0__ R148 1.00K R E8 {Ri4g 10K___FLASH WEn
SSRAM BWni A5 | BWAD DQPB (oI} SSRAM_DQP1_R148 T.00K ] RFU3 B8 . FSM A26 | Ri5t 10K__FLASH _RDYBSYn
SSRAM Bwnz A4 | BB DQP o [ct SSRAM DQP2__Ri179 T.00K | U4
SSRAM BWn3 B4 ) BWCN D8PD N SSRAM DQP3_Ri78 1.00K ] PC28F00AP30BF
SSRAM BWEn _A7 N ) R156 10K FLASH RESETn
BWE_n —
SSRAM GWn__ B7,l o\ A =
SSRAM_ADSCn A8 NC1 g3 2.5V
ADSC_n NC2 |5 =
SSRAM_ADSPn_B9 o1
SSRAM_ADVn __A9 ' ADSP_n NC3 py—
ADV n NC4 |—ma—< —_—
SSRAM 27 Hi1 A3
7z NC5 |me—<
R147 NC6 12
H10 R176 § R153 § R169  R166
2.5V NC7 N DNI 10.0k < 10.0k £ DNI PLACE NEAR FLASH
T R7 NGC8 N5
s TCK NC9 N7~
P7 %' NC10 . SSRAM_MODE 1.8V 2.5V
“Rs5 TMg SSRAM_GWn
SSRAM _CE2 C205 |C281 | C305 C287 |C290 |C291
—_— DNV NDDNDNDDNNDNNDDNNDDNDNNDNDNDNDDNDNDNDNDNW SSRAM_CE3n
e DDDNDDDDNDNDDDDDNDDDNDNDDNDDNDDDNDDDDNDNDDDNDND DN N 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
SS>5>>5>5>5>53>5>3>5>5>>5>5>>5>5>>>5>>>5>>>5>>>5>>>>>>
Tz XX [T IZ|o|o||w Ok 2w uww|a|lalalolololo s |- IZIZIE5IS 10.0K DNI DNI 10.0K — =
25V
2.5V
R167 10K SSRAM CE2 C288 | C309 | C298 | C319 | C301 | C317 | C284 | C299 | C282 | C294
R164 10K___SSRAM GE3n
0.1uF 0.1uF 0.1uF 0.1uF 4.7nF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF ﬂ I
I] N .
A
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MAX II

SHARED BUS
U10A U10B FSM D[31:0]
MAXT] MAXT] <> FSM D[31:0] 17,22
FSM_A[26:0] _
FPGA_DATAQ D3 | g1 1 BANKT oB1 25 | -H3__ CLK50 EN PHASEQ 13 || ogp BANK2 B2 74 | 925V FPGA PG 2.5V 2.5V [ FSM_A@26:0] 10,16,17,22
FPGA DCLK c2 | oB1- R 5[0 CLK100 EN PHASE90 B16 | O 50 o2/ /A9 _VDDQ QDRI PG FLASH INTERFACE
FPGA CONF DONE___E3 :ogl_g :051—33 H4 CLK66_EN PHASE180 Ci2 :ogg_g; :Ogg—;g A8 1.8V PG
FPGA_STATUSH G3 | 19814 051 o8 |2 CLK125 EN PHASE270 AT5 | |00 o 085 75 [ 88 FLASH RESETn FLASH_RESETn 17.22
FPGA_CONFIGN E4 Ja MAX_PHASE _CLKO Di2 E8 3.3V PG L7 FLASH WEn
D2 | |0B1.5 I0B1_29 "7 MAX_PHASE_CLK180 B4 | 1082 54 I0B2_78 I"A75.5V_HSMC PG DNI FLASH OEn FLASH WEn 17.22
*—E=— IOB1_6 IOB1-30 [—J3 <111 10B2.55 I0B2_79 [-pg FLAST RDYESYR FLASH_OEn 17,22
»—57 10B1_7 IOB1_31 [z <B73] 10B2_56 I0B2_80 g7~ vo FLASH CLK < | FLASH_RDYBSYn 17,22
*——— IOB1_8 IOB1_32 F——x == |0B2_57 IOB2_81 [——< 4 FLASH CEn % FLASH_CLK 17,22
EN  VCC = . g FLASH CEn 17.22
SENSE_SDO F3 | om0 SSRAM MODE D11 | |10, o oB2 82 |-S8 T FLASH_ADVn FLASH_ADVn  17.22
SENSE_ADC_FO E2 |95 OB L1 FPGA_DATA1 SSRAM_ZZ ATS | OB o5 A6 ND OUT |8 CLKIN MAX 100
SENSE SDI F4 | 10B1_10 OB1_34 g5 FPGA DATA2 SSRAM_GWn E11 | 10B2.59 OB2_83 . GND ou C358 | C361 SSRAM_ZZ
SENSE_SCK Er | 10B1 11 I0B1.35 75 FPGA DATA3 B12 | /0B2 60 B6 0.01uF 700MHzZ 0.01uF | 47uF SSRAM_GWn SSRAM_zZ 22
IOB1_12 IOB1_36 =25 |0B2_61 IOB2_85 |2o—< 4 L SSRAM_GWn 22
SENSE_CS0n F5 K4 _FPGA DATA4 C10 E7 _° OVERTEMPn = = SSRAM_MODE
IOB1_13 IOB1_37 =2 10B2_62 IOB2_86 p SSRAM_MODE 22
SENSE _CS1n F2 M1 ___FPGA DATAb Al2 A5
Fe | 10B1_14 IOB1_38 k3 ——FPGA DATAG Do 10B2_63 IOB2 87 [F57— =
*—F1] 10B1_15 IOB1_39 [\15>——FPGA DATAY <BT1] |0B2_64 I0B2_88 g5 - CONFIGURATION INTERFACE
»——— |0B1_16 IOB1_40 %=1 |0B2_65 IOB2_89 |—>— JTAG TOK
G3 L5 E10 c7 CLOCK INTERFACE JTAG_TMS >§:| JTAG TCK 12,1327
*—G5 10B1_17 IOB1_41 [~y %19 10B2_66 I0B2_90 [~ CLK50 EN TAG EPNE3T0 0 JTAG_TMS 12,13,27
*—G4]10B1_18 I0B1_42 14— *<———— 10B2_67 I0B2_91 [Fgg—< SIKe6 SED CLK50_EN 11 TAG FPGA TDO { > JTAG_EPM2210_TDO 12
27 10B1_19 IOB1_43 | I0B2_ 92 50— CLK66_SEL 11,25 JTAG_FPGA TDO 12
Gl N1 TSENSE_SMB_DATA B10 B4 CLK66_EN
G | 108120 IOB1_44 T3 TSENSE_SMB CLK " Co | 0B2.69 1082 93 "5 CLK125 EN CLK66_EN 11 FPGA_DATA[7:0]
22 |0B1 21 IOB1_45 %522 10B2 70 IOB2 94 |-ao—X CLK125 EN 11 ¥ FPGA_DATA[7:0] 12
H2 N2 MAX DIP3 FACTORY_CONFIGn A10 c4 CLK100_EN
1= |0B1 22 IOB1_46 I0B2_71 IOB2_95 |ga—x CLK100 EN 11
M4 _OVERTEMP D9 C6 CLKIN 50 FPGA DCLK
MAX TO STRATIX4 _ H1 IOB1_47 N3 “Rg | |0B2_72 I0B2_96 g3 < MAX_CLK >E:| GLKIN_50 10,11 FPGA CONF DONE L Q FPGADCLK 12
I0B1_24 IOB1_48 —>—x »—=2 |0B2 73 IOB2 97 =2 MAX_CLK 16 EreASTATTS >§ ; FPGA_CONF_DONE 12,25
P2 cs PHASEO FPGA _CONFIGN . FRGA_STATUSN 12,13
IOB1_49 |—=—x IOB2_98 x5 BHASESD 4 PHASEO 5 » FPGA_CONFIGn 12
IOB2 99 Fas—< PHASEQ0 3,5
MAX_CLK H5 || o1/G0LKo ToK e P8___JTAG TCK B3 700 |05 PHASE180 S PrASE g0 s HSMA_PSNTn HSMA_PSNTn 27
TSENSE_ALERTn J5 6 JTAG_FPGA_TDO Bl PHASE270 > HSMB_PSNTn > VB PSNTH 27
IOB1/GCLK1 DI I0B2 101 &< PHASE270 3,5 _PSNTn
M5 _JTAG EPM2210 TDO D4 MAX_PB MAX_PHASE CLKO S
TDO [Na——JTAG NS I0B2_102 MAX PHASE GLK1BT S MAX_PHASE_CLKO 6
™S . MAX_PHASE CLK180 7  CURRENT SENSE
EPM2210_F256FBGA MAX_PB is labeled as SENSE_SDO
EPM2210_F256FBGA - "USER_1/USER_2" on the SENSE_ADC _FO0 < ggsgg—igg F% 8
board SENSE_SDI _ADC_|
oar SENSESCK SENSE_SDI 8
SENSE_CSOn SENSE SCK '8
u10C U10D SENSE_CSin ggmgggg?n 5
MAX Il MAX Il U10E _uo1in
BANK3 BANK4 NVAX T 25V FPGA OSCILLATOR CONTROL
FSM_D18 P14 | 0bs 10 loB3 127 |16 FsM Az FSM_DO P4 |\ 0oy 156 loB4. 180 | N9 FSM_AO Power TSENSE_ALERTn TSENSE_ALERTn 8
PGMO N13 Ji3 FSM D1 Ri T8 FSM_AT H7 Hs OVERTEMPn
I0B3_104 IOB3_128 [3a< I0B4_157 I0B4_181 GNDINT VCCINT OVERTEMPn 8
PGM1 P15 Hi6 FSM D2 P5 To FSM_A2 Ho H10 OVERTEMP
IOB3_105 IOB3_129 e IOB4_158 IOB4_182 GNDINT VCCINT OVERTEMP 8
PGM2 V14 H13 FSM D3 T2 R9____FSM A3 J8 J7 MAX _TO_STRATIX4
IOB3_106 IOB3_130 e IOB4_159 IOB4_183 GNDINT VCCINT . MAX_TO_STRATIX4 16
MAX_DIPZ N14 H15 - MAX _ERROR FSM_D4 NG P9 FSM A4 J10 Jg TSENSE_SMB_DATA
I0B3_107 I0B3_131 I0B4_160 I0B4_184 GNDINT VCCINT < »> TSENSE_SMB_DATA 8
MAX DIP5 Mi3 H14 _ MAX LOAD FSM_D5 R3 T10___FSM_AG G6 K6 TSENSE_SMB_CLK |
IOB3_108 IOB3_132 IOB4_161 IOB4_185 GNDINT VCCINT TSENSE_SMB_CLK 8
MAX_DIP6 N15 G16___MAX FACTORY FSM_D6 P6 F7 7
IOB3_109 IOB3_133 IOB4_162 GNDINT VCCINT USER I/O's
CLK66_SEL Li4 Gi2___MAX USER FSM_D7 R4 R10  FSM A7 Kii G11
IOB3_110 IOB3_134 IOB4_163 IOB4_187 70| GNDINT VCCINT —F7g PGM[3:0]
GNDINT VCCINT 1 PGM[3:0] 25
PGM3 N16 G15 FSM_D8 N6 M10  FSM A8 2.5V
I0B3_111 I0B3_135 22 IOB4_164 I0B4_188 = .
FLASH ADVn Li3 FSM_D9 T4 Ti1___FSM_A9 Al C1 MAX_DIP[6:0] _
IOB3_112 I0OB4_165 I0B4_189 GNDIO VCCIOT T MAX_DIP[6:0] 25
FLASH RESETn__Mi5 F16 HSMA_PSNTn FSM_D10 M6 N10___FSM_A10 A16 H6
IOB3_113 IOB3_137 IOB4_166 IOB4_190 GNDIO VCCIO1
FLASH WEn L2 G13_HSMB_PSNTn FSM D11 R5 Ri1___FSM A1l B2 J6
I0B3_114 IOB3_138 IOB4_167 IOB4 191 GNDIO VCCIO1
FLASH OEn M16 Fi5 FSM D12 P7 P10___FSM A12 B15 P1 RESET_CONFIGn
IOB3_115 IOB3_139 . IOB4_168 IOB4_192 GNDIO VCCIO1 <] RESET_CONFIGn 25
FLASH RDYBSYn L11 G14 MAX EMB is labeled as FSM_D13 T5 T12 FSM_A13 G7
IOB3_116 IOB3_140 e _ IOB4_169 I0B4_193 GNDIO
FLASH CLK 05 E16 FSM D14 N7 Mii___FSM _Ai4 G8 A3 FACTORY_CONFIGn
FLASH GEn K2 10B3 117 IOB3_141 —Fq7< "USER 1" on the board FeM DTS R6| 10B4_170 IOB4_194 "R15——FaN ATE Go| GNDIO VCCIO2 Atz VAY G < FACTORY CONFIGn 25
I0B3_118 IOB3_142 ——x — I0B4 171 IOB4_195 GNDIO VCCIO2 MAX_CSn ™ 14
G10 | GNDIo VCCI02 £ MAX_OEn X MAX_OEn 14
MAX_CSn L16 | o 110 OBa 143 |-E15 MAX EMB FSM_D16 M7 | oas 172 084 196 |11 FSM At6 K7 | SNBIS veCe [ MAX_WEn s MAX WER 14
MAX_OEn K13 Fi2___FSM D24 FSM D17 T6 T13___FSM A7 K8
I0B3_120 IOB3_144 I0B4 173 IOB4_197 GNDIO
MAX WEn K15 Di6___FSM D25 P11___FSM Ai8 K9 C16
Ki2 | /083 121 IOB3_145 "Fi3 Fsm D26 FSM D19 R7 IOB4_198 "Ri3 Fsm A19 Kio | GNDIO VCeCIOs 177 MAX_ERROR
e 10B3 122 IOB3_146 I0B4_175 IOB4_199 GNDIO VCCIO3 MAX_ERROR 25
MAX_DIP2 K16 D15 __FSM D27 FSM_D20 P8 Mi2___FSM A20 R2 Jii MAX_LOAD
IOB3_123 IOB3_147 IOB4_176 I0B4_200 GNDIO VCCIO3 MAX_LOAD 25
Fi4 ___FSM D28 FSM_D21 T7 Ri4___FSM A21 Ri5 P16 MAX_FACTORY
IOB3_148 I0B4_177 IOB4_201 GNDIO VCCIO3 MAX_FACTORY 25
J15 D14 __FSM D29 FSM_D22 N8 Ni2__ FSM A22 T MAX_USER
U147 1083 125 IOB3_149 "E{5 FSM D30 FSM_D23 Rg_| |0B4 178 I0B4 202 |75 FSM_A23 T16_| GNDIO L8 MAX_USER 25
%21 |10B3 126 IOB3_150 IOB4_179 I0B4_203 GNDIO VCCIO4 [fg VIAX EMB
I0B3_151 |20 FSM D31 I0B4 204 |—12_FSM A24 = 388:83 I3 MAX FB : G mQE\BABz: ’
IOB3_152 (E;ﬁ FSM A25 SYS RESETn mg IOB4/DEV_CLRn I0B4_205 E:g REFSSE,\I ggNF'G” vCoios 4 é?g SSQ"ECTHPG g 2'55\>/§HRSE'\/§CET PG 4
CLKIN 50 12 | o ok :852—12‘3‘ E14__ MAX_DIPO . IOB4/DEV_OE  10B4 206 EPM2210_F256FBGA = n 1225
CLKIN_MAX 100 _Hi12 | |983/0-CK opa- D13___MAX DIP 2.5V _FPGA PG 25V FPGA PG 4
OB3/GCLK3 OB3_155 EPM2210_F256FBGA VDDQ QDRI PG D S5V_FPGA |
1oV e X VDDQ_QDRIl PG 4
EPM2210_F256FBGA 3.3V PG & é‘gﬁg ;
Place near MAX I =
2.5V
2.5V
Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
C321 |C324 |c338 |c370 |c371 |c323 |c322 |c3e2 |c377  |c3s7  |[c346  |c3s4
C387 |C348 |C396 |c368 |C399 |c378 |c3e7  |C3ss Title : :
O.1UF  [0.1uF  [0.1uF  [0.1uF  [0uF  [04uF  [04uF  [04uF  [04uF |0.IuF  |0.1uF  |0.1uF Stratix IV E FPGA Development Kit Board
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF -b D Copyright (c) 2009, Altera Corporation. All Rights Reserved.
A A Size Document Number Rev
= = =N ol B 150-0310904-B1  (6XX-41504R) |B
Date: Wednesday, August 26, 2009 [Sheet 23 of 29
8 7 6 [ 5 4 4 [ 3 [ 2 1




7 6 5 v 4 3 2 1
SGMII Mode (default)
U15A
27 — 8 ENET GTX CLK ETHERNET INTERFACE
2.5V ENET RESETn 28| COMA GTX_CLKqZ ENET_TX _CLK
RESETN T%-(XCIE_E 9 ENET TX EN ENEL X D0 <] ENET_TX_D[7.0] 10,14
| Ro27 4.7K__ENET MDIO = REN T ENET TX ER X D7 ,
[ R226 2.7K__ENET_MDC ENET_LED RX 65 - ENET GTX CLK
{“Re28 2.7K__ENET INTn 2.5V ENET LED LINKIO 64 CO“E:GO X0 kX ENET_TX_DO ENET TX CLK S EHE??;X@?&KJ“
R225 2.7K__ENET RESETn T 63 CONF|G1 TXDO 12 ENET _TX D1 ENET TX ER S ENET T ER 14
J8 2.5V ENET LED TX 61 88NF82 TXD; 12 ENET TX D2 ENET TX EN S ENET T EN 14
60 Nl 3 s e ENET TX D3 ENET _MDC S ENET DG 14
vee |2 ENET LED LINKI0O_ 59 88NF|gg o TXDi 17 ENET TX D4 -
R223 49.9 MDI_PO 58 4 18 ENET TX D5 ENET RX D[7..0]
C436 | [0.01uF [ R222 49.9 MDI_NO 00 P 1 - CONFIG6 o %Bg 19 ENET_TX_D6 [ ENET_RX_D[7.0] 14
- _ p— =
R214 49.9 MDI_P1 C foon 2 = MDI_PO 29 |\ 100 Py o g oo k20 ENET TX D7 ENET _RX DV — ENET_RX DV 14
G414 ||0.01uF_ [ R206 49.9 MDI N1 . | MDI_NO 31| MOO-FT] B A ENET _MDIO < ENETMDIO 14
“"Re20 49.9 MDI_P2 o1 p L3 MDI_P1 33 MDI?_P A o RXCLK4-2 ENET RX CLK ENET RESETn ENET RESET
c430 ||0.01uF [ R217 49.9 MDI_N2 [ Ib1P I MDI_Ni 34 . =, o 94 ENET _RX DV ENET RX ER _RESETn 14
e TD1 N MDI1 N | & RX_DV ENET RX_ER 14
R204 49.9 MDI_P3 MDI P2 39 | voI-N | & . o 3 ENET RX_ER ENET RX _CRS
C394 ||0.01uF [ Ri98 49.9 MDI_N3 4 MDI_N2 41 2 z S - ENET _RX_COL ENET_RX CRS 14
2 TD2 P MDI2 N | & ENET RX_COL 14
C 5 | MDI_P3 12 2 N 95 ENET_RX_DO ENET RX_CLK
TD2 N MDI3 P | & H RXDO ENET RX_CLK 14
MDI_N3 43| WD = RXDO (2 ENET _RX D1
ne C Tosp 7 | 3 E RXD; 93 ENET_RX D2
— @ m P8 ENET_MDIO 24 91 ENET RX D3 ENET INTn
'fﬁ TD3 N ENET _MDGC 25 MB'CO 5 E§82 90 ENET_RX D4 {1 ENET.INTn 14
g9 anp 2 ENET INTn 23 INT_N . RXD5 g? E“g E§ Bg ENET LED LINKI000 ™ £NET LED_LINK1000 14
3.3V 0O 87 | Lspac P E§g§ 86 ENET _RX D7
N ELIECE— i v ETHERNET SGMII INTERFACE
= A @ cRs |84 ENET RX CRS
ENET RSET 30 83 ENET RX_COL ENET TX P
R27 56 RSETFRE — coL ENET TX N )E EHE}%{ 11%
10.0K = = SEL_FREQ w5 oLk pdI@__ ENET S CLKP _TX
o S Eik N2 ENET S CLKN ENET RX P ENET RX P 14
X1 22 | ool & ez ENET TX P ENET RX N ENET Rt 18
1 4 ENET XTAL 25MHz < 85 1 125C E S_IN_P g7 ENET TX N ENET_S CLKP ' ENET S GLKP 10
2 |EN  OUT 73 3.3V 54 | XTAL1 = S_IN_N (=7 ENET RX P ENET S CLKN >&§ o
¥—5NC1 NC2 Fg— *—23| XTAL2 Al s OUT P+ ENET RXN ENET_S_CLKN 10
h GND Voo |1 VSSC s—souUT N
=
S5MHzZ 47 8 68 ENET LED TX EEPROM CS
= = 297 TRSTN @ LED_TX =59 ENET _LED RX EEPROM CLK S EEPROM_CS 14
<“—= TCK < LED_RX EEPROM_CLK 14
44 = | 70 ENET LED DUPLEX EEPROM _DIN S
R224 R218 “5o " 10! 3 LED_DUPLEX 23 ENET LED LINK1000 EEPROM DOUT . EEPROM_DIN 14
<46 TDO LED_LINK1000 [~z ENET LED LINKI { > EEPROM DOUT 14
4.99K 4.7K 00
AN TMS LED_LINK100 =g ENET_LED _LINK10
LED_LINK10
Uiz 2.5V 88ET111
EEPROM CS 1 8 = =
cs Vole - -
EEPROM_CLK 2 7
EEPROM DIN 3 gh\'l‘ Hg; 6 25V
EEPROM_DOUT 2 5
DOUT  GND (g
EPAD/GND
93AA46AT-I/MC = ©f0 —[oofcof oujofcy D11 2.5V
(ORT=1= 2l I e i A 1.1V Green LED
%X 0000 TTIT ENET LED TX R243 220 xX |
32 OO0 aaooa 000 1
36 AVDD oo ooogQo aQa DVDD 6 D12
AVDD [ala) >>>> [aNala) DVDD
35 AVDD >> >>> DVDD 10 Gre‘e\g\_LED
:g AV pvep ;g ENET LED RX R242 220 R |
=3~ AVDD DVDD |35 D10
AVDD DVDD
DVDD 67 Gre‘e\g\_LED
x% N bvbp g; ENET LED DUPLEX _R244 220 4
“—2 NC2 DVDD D9
97 VSS Gre{g\_LED
ENET LED LINK1000 R245 220
88ETT11 ¢ 1
= D8
Gre‘e\g\_LED
ENET LED LINK100 R246 220
2
Place near 88E1111 PHY o ‘ '
Green_LED
ZTV 1._17\/ ENET LED LINK10  R247 220 \\K
C438 c457 C454 C427 ca12 C410 ca28 _|c433 C456 C455 c413 ca11 _|cass
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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5 ¥ 2
User 10 & Connector

D20 3.3V
Red_LED
MAX_ERROR A\ RES MAX ERROR R298 100, 1%
<
D22 3.3V
\\K FPGA CONF_DONE
D17 D30
MAX_LOAD \\K RES_MAX_LOAD _ R292 56.2 = Green LED 3.3V USER LEDO \\K RESn_LEDO R327 562 |
D14
Green_LED HSMA RX LED \\K RESn HSMA RX LED R290 56.2 | Green_LED
D18 D29
MAX_FACTORY \\K RES_MAX_FACTORY _R296 56.2 Green_LED USER_LEDf1 \\K RESn_LED1 R328 56.2 | USER I/O's
D13
Green_LED HSMA_TX_LED \\K RESn_HSMA TX LED R289 562 | Green_LED MAX EgROR S MAX ERROR 23
D19 D28 MAX_LOAD -
MAX_USER \\K RES MAX USER _ R297 56.2 Green_LED USER_LED2 \\K RESn_LED2 R329 562 | MAX_FACTORY g m?kié?oif’y 23
D4 MAX_USER -
Green_LED HSMB RX_LED \\K RESn HSMB RX LED R186 56.2 | Green_LED MAX_EMB > mi—g,\sﬂif 8
D15 D27 o
MAX_EMB \\K RES_MAX_EMB R291 56.2 Green_LED USER LED3 \\K RESn LED3 R330 56.2 | USER_PB[3:0] [ USER PB[3:0] 10
Green_LED D3 1 _ :
MAX_EMB is labeled as HSMB_TX_LED \\K RESn_HSMB_TX_LED R170 56.2 Green_Llélge USER _DIPSW[7:0] [ USER DIPSW[7:0] 1017
"USER_1" on the board Green_LED USER_LED4 \\K RESn_LED4 R331 562 ) USER_LED[7:0] ] USER_LED[7:0] 17
2.5V MAX_DIP[6:0
s - Gree”—LEDgs — [ > MAX_DIP[6:0] 23
1 == 2 RESET CONFIGn R68 10.0K USER_LED5 b\ RESn_LED5 R332 56.2 | RESET_CONFIGn
° © < ] SsEen e
a5 Green_LED FACTORY CONFIGn FACTORY_CONFIGn 23
) 1 5 5.2 SYS RESETn __ R135 10.0K D24 MAX_PB MAX PB 23
USER_LED6 \\K RESn_LED6 R333 56.2 | CPU_RESETn CPU RESET
- - n 16
2.5V 2.5V s2 CLK66_SEL CLKSG SEL 112
SW5 ) 1 éo 2 FACTORY CONFIGn R9& ~10.0K Green_LED 66_ ,23
R339 1.00k__PGM1 2 4 PGM2 R338 1.00k i © D23
C2 (F;g 2‘1‘ Ci S4 USER_LED7 \\K RESn LED7 R334 56.2 FPGA CONF_DONE <
| _Ra4g 1.00k PGM3 S PGMO R341 1.00k | ) 1 552 CPU RESETn R134 100K FPGA_CONF_DONE 12,23
I 1 Green_LED PGM[3:0] )
= 94HCB16WT B4 — s3 [ > pPaMpB:0] 23
1 =H=— 2 MAXPB R142. A10.0K SPEAKER OUT
+—10 o AN PBSwitch 25V <] SPEAKER OUT 1526
- MAX_PB is labeled as S
— _ 1 2 USER PBO __ R141 10.0K | SEVEN-SEG INTERFACE
"USER_1/USER_2" on the board © O 1
947705-012_knob s8 SEVEN SEG_SEL[4:1] )
2.5V ) 1552 USER PB1 R140 100K ) K] SEVEN_SEG_SEL[4:1] 14
| SEVEN SEG A SEVEN_SEG_A 14
1 > 2 USER_PB R139 10.0K 235“ ggg g 3 SEVEN_SEG B 14
2 . | _SEG_|
R317 1 © © i SEVEN SEG D S SEVEN SEa S 13
22 Sg SEVEN _SEG_E D SEVEN_SEG_E 14
) 15752 USER PB3 _ R138 10.0K SEVEN SEG F 2 SEVEN SEG F 14
L SEVEN SEG G & SEVEN_SEG_G 14
L SEG1 DIG_SEL1 2.5V = SEVEN_SEG DP > SEVEN SEG DP 14
SEVEN SEG MINUS __ » SEVEN_SEG_MINUS 14
I Q5 2.5V
SEVEN SEG SEL1 R306 sSw4 HSMC INTERFACE
v FDV305N 22 16 [T= |1 USER DIPSWO RN2H 8 9 10K
5| —— [2 USER DIPSWi___RN2G 7 10 10K HSMA RX_LED HSMA RX LED 15
4| —— [3 USER DIPSW2 _RN2F 6 11 10K HSMA _TX_LED > HSMA TX LED 10
2.5V = | SEG1 DIG_SEL2 B3| —— [4 USER DIPSW3 __RN2E__ 5 12 10K HSMB_RX_LED > HSMB RX LED 14
I 2| —— [5 USER DIPSW4 _RN2D 4 13 10K HSMB_TX_LED > HSMB TX LED 16
— u29 QUAD_7SEG_M2212RI 1| —— |6 USER DIPSW5 __RN2C 3 1410K ] -
Q2 SEG1_DIG_SEL1 L1 [ 0| —— [ USER DIPSW6___RN2B__2 15 10K
R316 SEVEN SEG SEL2 SEG1_DIG_SEL2 1o | DIGITI I [— Y USER DIPSW7 _RN2A 1 16 10K
29 ’ FDV305N SEG1_DIG_SEL3 Z B:g:g -
SEG1_DIG_SEL4 6 = DIP_SW_8
2 5Y DIGIT4
4_SEG1 DIG SEL3 T = O o o —
’ MAX Il CONTROL 2.5V
sw2
7 o4 R315 o o o o 16 [—=__ |1 MAX DIPO RN1H 8 9 10K
SEVEN_SEG SEL3 22 c o 15 | —— [[2 VAXDIP RN1G 7 10 10K
v FDV305N 25V © © < @@ 0 o wuw 0 aQa 14| —— [[3 WAXDIP2 RN1F_ 6 11 10K
. 13 4 MAX DIP3 RN1E 5 12 10K
| _SEG1 DIG SEL4 RA S = A e I N 12| —— [5__MAX DIP4 RN1D 4 13 10K
= " 11| —— [6 WAXDIP5 RN1C 3 14 10K
o 10 | —— [[7__MAXDIP6 RN1B 2 15 10K
Q3 SEVEN_SEG MINUS R127, 220 LED MINUS 9| —— |8 __CLKe6 SEL RNTA 1 16 10K
SEVEN_SEG_SEL4 [
v FDV305N SEVEN_SEG_A R124, 220 LED A = DIP_SW_8
SEVEN SEG B R121 220 LED B
SEVEN_SEG _C R133 220 LED C
= SEVEN_SEG D R117 220 LED D Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
SEVEN SEG E R130 220 LED E
SEVEN_SEG F R115 220 LED F Title i P
SEVEN SEC G Ri1e 550 [ED G Stratix IV E FPGA Development Kit Board
SEVEN _SEG DP R116, 220 LED DP _b D Copyright (c) 2009, Altera Corporation. All Rights Reserved.
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Speaker, LéD & Display C;)nnectors

2x16 LED DISPLAY INTERFACE

LCD DATA[7:0
PLACE NEAR FPC/FFC CONNECTOR Looi o8 1 J27 [7:0] > LCD_DATA[7:0] 15
2.5V 12V 1.00k R211 LCD1_RSTn 2 ; LCD_CSn X LD CSn 15
LCDi_ D _Cn 3 LCD D Cn -
— LCD1_WEn 7|3 LCD_WEn )§ LCD_D Cn 15
B5 B6 LCD1_E RDn 5|4 LCD_WEn 15
ces c67 C292 C297 LCD1_DATAO 6>
o 10uF LCD1 _DATAT 7 ‘7"
0AuF | 0.01UF |04uF | 25v LCD1 DATA2 8¢ 128x64 LCD DISPLAY INTERFACE
Tantalum LCD1_DATA3 9] 6Dt DATATZ)
LCD1_DATA4 10 1 7:0 _
2x7 HDR LCM-501602DSR/C = = LCD1_DATA5 11| 10 > LCDI_DATA[7:0] 14
LCD1_DATA6 12 1; LCD1_SERn
SPACERS 25V T CD1 DATA7 13 LCD1 CSn » LCD1_SERn 14
B3 T 14 | 18 [CD1_RSTn » LCD1_CSn 14
MSPM-7-01 V5 15 14 LCDT D Cn 5 LCD1_RSTn 15
SPACER6 T [ 161 LCDT WEn 5 LCD1_D_Cn 14
7|16 LCD1 _E RDn > LCD1_WEn 14
MSPM-7-01 — ~18 |17 LCD1 BS1 D LCD1_E RDn 14
T X918 LCD1_BS1 14
*—52— 19
128x64 LCD 20
Vi1 W 20
lSPACER1 lSPACERS va V2 22 g;
23 SPEAKER_OUT
MSPM-3-01 MSPM-3-01 V4 24 | 23 ] SPEAKER OUT 15
SPACER2  SPACER4 V5 T 25 gg
[ [ 26
26
MSPM-3-01 MSPM-3-01 27
LcD1 Bsi "~ 28 27
2 x 16 Display Connector LCD1_SERn 29 8
5.0V 30 | 29
J23 3130
1 2 32 | 31
1 2 32
3 4 LCD D Cn
[CD_WEn 513 416 LCD_CSn = e FPC_FFC_30PIN
LCD _DATAQ 713 68 LCD DATAT = 2.5V
LCD_DATA2 9 810 LCD_DATA3 R212 100K T
LCD_DATA4 719 1072 LCD_DATA5
LCD _DATAG 3|11 121947 LCD DATA7
— 13 14
) HDR2X7 R1000
12V 2.94K
Short 12V to old -12V rail for new positive bias voltage LCD
c276 R154 9.3V R207 1.0V R208 R209 7.3V R210 8.3V R213
L6 DNI 8.06K V5 DNI V4 332K 15.4K V2 294K V1 DNI 2.5V
L 1 Ay 2 #12SW ] -12QW 12v | o 1 1 )
DNI |1 ¢
€289 DNI R152 C293 R1001
U3s4 80.6K C415 3.01K c418 C419 €420 C421
10uF 41UN swi ; 10uF 1uF 1uF 1uF 1uF 1uF
GND =3 -12FB
) DNI . R155 ) ) . . .
—_ —_ 10.0K Above power circuit was reworked to support a new graphics LCD with +12V bias voltages, not the original -12V voltages.
FOR USE WITH NEW LCDF-55472 Series ONLY (old -12V circuit for use only with F-51852 Series ONLY)
J25
Ri RED 1] =
100 BLACK 2
_ 2 25V
= HDR2x1 T
Graphics LCD Backlight Power Header (Hook black wire to pin 2) J__| 1 OUF b
- U1 R4 bNi
0u|: 25V [NV HDR4X1
—— L1d sAuTDOWN VDD 6 T = 414
= 2 8 R3 0 3 D
BYPASS vVO2 3
SPINp 3t 1 vor |5 _R8 0 23
SPEAKER OUT ___ R10 100,1% SPEAKER C17 || 0.22uF R5 200K Sp INn 4 °* GND |2 il —l n
[ L &
c18 R7 LM4990 ) R9
OAUF 20.0K DNI Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
1u
Tte  Stratix IV E FPGA Development Kit Board
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8 7 6 [ 5 v 4 [ 3 2 [ 1
High S dM i HSM) Interf
J19 Jo
1 : 1 : e
] 1 2 a1 2 HSMB_JTAG_TDO 12
513 4 53 4 JTAG TCK
H7 5 6 HB H7 5 6 H8 TTAG TMS 5 JTAG_TCK 12,13,23
. Hg 7 8 H10 Hg 7 8 H10 JTAG_TMS 12,13,23
119 105 119 1057 HSMA JTAG TDI
3| 1! 1244 3| ! 1245 HSMB_JTAG_TDI S HSMA_JTAG_TDI 12
#5138 14 g~ 5113 14 45—~ HSMB_JTAG_TDI 12
A BE BANK 1 16148 718 BANK 1 16178
onH DY 1820 = o DY 1820
*—3 19 20 55— *— 19 20 5—x
2 22 2] 22— HSMC PORT A
523 24 55 <5523 24 55 HSMA SDA
“57]25 26 55 ¢ <5725 26 55 < HSMA SCL >§3 HSMA_SDA 16
551 27 28 55— 551 27 28 55— HSMA_SCL 16
<3129 80 3¢ <3129 30 35— HSMA CLK INO 5 HSMA LK INO 1
HSMA SDA “—337] 31 82 327 HSMA SCL HSMB_SDA ~33] 31 82 327~ HSMB sCL HSMA_CLK_OUTO . . CLK_INO 10
JTAG_TCK 35 gg g‘é 36 JTAG_TMS JTAG_TCK 35 gg g‘é 36 JTAG_TMS <] HsmA_cLk ouTo 16
HSMA_JTAG_TDO 37 38 HSMA JTAG TDI HSMB_JTAG TDO 37 38 HSMB JTAG TDI HSMA CLK IN P[2:1] _
HSMA _CLK_OUTO 39 | 37 < < 38 20 HSMA_CLK_INO HSMB_CLK_OUTO 39 | 37 < < 38 20 HSMB_CLK_INO [ > HSMA CLKIN_P[2:1] 10
39 40 39 40 HSMA CLK IN N[2:1] —> _
HSMA DO 41 [ o |42 HSMA D1 HSMB_DO 41 [ o |42 HSMB_D1 HSMA_CLK_IN_N[2:1] 10
HSMA CLK OUT P[2:1
HSMA D2 ig s - ig HSMA D3 HSMB D2 :g P P ig HSMB_D3 241« HSMA CLK_OUT Pl2:] 10,16
3.3V 12V 3.3V 12V .
HSMA TX D_PO 47 48 HSMA RX_D PO HSMB TX_D_PO 47 28 HSMB _RX_D_P0 HSMA CLK OUT N[2:1] .
HSMA _TX D _NO 29 | 47 48 [T5p HSMA _RX_D_NO HSMB_TX D _NO 29 | 47 48 [T5p HSMB_RX_D_NO L] HSMA_CLK_OUT_Ni2:1] 10,16
51 | 49 50 52 51 | 49 50 52 HSMA D[3:0] > _
HSMA TX D _P1 53 g.ssv 1%\‘{ 54 HSMA RX_D_P1 HSMB_TX_D_P1 53 2-33V 1%\‘{ 54 HSMB _RX_D_P1 HSMA_D[3:0] 15
HSMA TX D P[16:0
HSMA _TX D_N1 gg o 2 gg HSMA RX D N1 ASMB_TX D _Ni gg e o gg HSMB_RX D _N1 [16:0] C > HSMA TX D_P{160] 10,16
3.3V 12V 3.3V 12V .
HSMA TX D P2 59 60 HSMA RX D P2 HSMB_TX D P2 59 60 HSMB_RX_D_P2 HSMA TX D N[16:0] _
HSMA TX D N2 61 | 29 60 52 HSMA RX D N2 ASMB TX D _N2 51 | 29 60 52 HSMB_RX D N2 > HSMA_TX_D_N[16:0] 10,16
63 | &1 62 754 53 | ©1 62 754 HSMA RX D _P[16:0] > '
HSMA TX D P3 65 | 23V 12Y |66 HSMA RX D P3 HSMB _TX D P3 65 | 33V 12Y |68 HSMB _RX D P3 > HSMA_RX_D_Pi16:0] 16
BANK 2 BANK 2 HSMA RX D N[16:0
ASMA TX D N3 g; e o gg HSMA RX D N3 ASMB TX D N3 g; e o gg HSMB_RX_D_N3 (60— HSMA_RX_D_N[1610] 16
HSMA TX D P4 71 | 3:3V 12V I3 HSMA RX D P4 HSMB_TX D P4 71 | 33V 12V I3 HSMB_RX D P4
HSMA TX D N4 73 | /1 A 72172 HSMA RX D _N4 HSMB_TX D N4 73 | /1 B 72172 HSMB_RX D N4
73 74 73 74
75 v v 78 75 v v [T
HSMA TX D P5 77 | 33 12V —7g HSMA RX D P5 HSMB_TX D P5 77 | 33 12V 178 HSMB_RX D _P5
HSMA TX_D N5 79 ;g ;g 80 HSMA_RX_D_N5 HSMB_TX_D N5 79 ;g ;g 80 HSMB_RX_D_N5 HSMC PORT B
81 82 81 82
HSMA TX D _P6 g3 | 3:3V 12V 157 HSMA RX D P6 HSMB TX D _P6 83 | 3.3V 12V 157 HSMB RX D P6 HSMB_SDA HSMB SDA 10
HSMA TX D N6 g5 | 83 84 "8 HSMA RX D _N6 HSMB_TX D N6 85 | 83 84 "8 HSMB_RX D _N6 HSMB_SCL >§3 —
&7 85 86 g3 & 85 86 g3 HSMB_SCL 14
HSMA TX D _P7 g9 | 33V 12V 1755 HSMA RX D P7 HSMB TX D _P7 89 | 3:3V 12V 1755 HSMB RX D P7 HSMB_CLK INO —
HSMA TX D N7 91 | 89 90 "o2 HSMA RX D N7 HSMB_TX D N7 91 | 89 90 "o2 HSMB_RX D N7 HSMB_CLK_OUTO ' HSMB_CLK_INO 10
o3 o1 92 o7 93 o 92 o7 < HSMB_CLK_OUTO 16
3.3V 12V 3.3V 12V .
HSMA_CLK_OUT P1 95 96 HSMA CLK_IN_P1 HSMB_CLK OUT P1 95 9 HSMB CLK IN_P1 HSMB CLK IN P[2:1] _
HSMA _CLK OUT N1 97 | 9° 9 —gg HSMA_CLK_IN_N1 HSMB_CLK_OUT N1 97 | 95 9 —gg HSMB_CLK_IN_N1 [ HSMB CLKIN_P[2:1] 10
99 273V 12\? 100 99 g7sv 12\? 100 as RSN [ > HSMB_CLK_IN_N[2:1] 10
HSMA TX D P8 101 102 HSMA RX D P8 HSMB TX D P8 101 102 HSMB RX D P8 HSMB_CLK OUT P[2:1] _
HSMA TX D N8 103 | 101 102 90z HSMA RX D _N8 HSMB_TX D N8 103 | 101 102 90z HSMB_RX D _N8 ] HSMB_GLK_OUT_P[2:1] 10,16
105 | 109 100 (108 105 | 19, 19 [ 108 e O N ] HSMB_CLK OUT N[2:1] 10,16
HSMA TX D P9 107 ?-037 11%8 108 HSMA RX D P9 HSMB_TX D P9 107 ?-037 11%8 108 HSMB_RX D P9 - RS :
HSMB_D[3:0
ASMA TX D N9 }?519 o 198 Hg HSMA RX D N9 ASMB TX D N9 1(1)? o 108 Hg HSMB_RX_D_N9 [3:0] C > HeMB D[B0] 16
3.3V 12V 3.3V 12V .
HSMA TX D P10 113 114 HSMA RX D P10 HSMB TX D P10 113 114 HSMB RX D P10 HSMB_TX_D_P[16:0] )
HSMA TX D _N10 115 | 113 114 1416 HSMA RX D _N10 HSMB_TX D _N10 115 | 118 114 1416 HSMB_RX D _N10 > HSMB_TX_D_P[16:0] 16
17 | 115 116 118 7 | 119 116 118 HSMB_TX_D_N[16:0] > _
HSMA TX D_P11 119 ?-139V 1122\6 120 HSMA RX D P11 HSMB TX_D_P11 119 ?-139V 1122\6 120 HSMB RX D P11 HSMB_TX_D_N[16:0] 16
HSMB RX D P[16:0
ASMA TX D N1 }g; I e 12421 ASMA RX D Ni1 HSMB TX D Nii 15; 1 I 12421 HSMB RX D N11 [16:0] <> HSMB_RX D_P{160] 16
3.3V 12V 3.3V 12V .
HSMA TX D P12 125 126 HSMA RX D P12 HSMB_TX D P12 125 126 HSMB_RX_D_P12 12V 3.3V HSMB_RX_D N[16:0] _
ASMA TX D N12 127 }gg }gg 128 HSMA RX D Ni2 HSMB TX D Ni2 127 ]g? }gg 128 HSMB RX D _Ni2 > HSMB_RX_D_N[16:0] 16
129 130 129 130
HSMA TX_D_P13 131 | 3:3V BANK 3 12V 435 HSMA RX D P13 HSMB _TX_D_P13 131 | 3:3V BANK 3 12V 135 HSMB_RX_D_P13 c409 |cs2
HSMA TX D _N13 133 | 13! 132 937 HSMA _RX D _N13 HSMB_TX D _N13 133 | 131 132 937 HSMB_RX D _N13
135 ;333V 1‘2\‘} 136 135 ;333\/ 1‘2\‘} 136 10uF  [10uF HSMA PSNTn HSMA PSNTR 23
HSMA TX D P14 137 | 3 138 HSMA RX D P14 HSMB TX D P14 137 | 3: 138 HSMB_RX_D P14 HSMB_PSNTn B; Hora PoNTh 5
HSMA TX D _N14 139 | 137 138 740 HSMA _RX D _N14 HSMB_TX D _N14 139 | 187 138 740 HSMB_RX D _N14 — — _ n 23
141 | 139 140 ™12 141|139 140 ™12
HSMA TX D P15 143 | 33V 12V 24 HSMA RX D P15 HSMB TX D P15 143 | 33V 12V 24 HSMB RX D P15
HSMA TX D _N15 145 | 143 144 1478 HSMA RX D _Ni5 HSMB_TX D _N15 145 | 143 144 1478 HSMB_RX D _Ni5
147 | 145 146 923 147 | 145 146 923
HSMA TX D P16 149 | 33V 12V 350 HSMA RX D P16 HSMB TX D P16 149 | 33V 12V 350 HSMB_RX D P16 —I: D
HSMA TX D _N16 151 | 149 150 452 HSMA RX D _N16 HSMB _TX D N16 151 | 149 150 452 HSMB _RX D _N16 12V ﬁ A
151 152 151 152
153 v 1oy | 154 153 v 1oy | 154 T —l n
HSMA CLK OUT P2 155 ?-535 o oS - o (ah [156 HSMA CLK IN P2 HSMB CLK OUT P2 155 ?535 e s m o ok [156 HSMB CLK IN_P2 B
a| 'HSMA CLK_OUT N2 157 ] 122 - mm o o oo 20 158 HSMA_CLK_IN_N2 HSMB_CLK_OUT N2 157 | 122 e m oo ool 20 158 HSMB_CLK_IN_N2
159 | %y oooooocooooopgnT, 160 HSMA PSNTn 159 | %y 2ooooooooooapgnT, 160 HSMB _PSNTn Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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u
Place 6 vias minimum on each X2Y cap. DeCOUphng 1
STANDOFF1
FPGA VCCL STANDOFF2
V(_)SJL V(_39|- STANDOFF3
. T 1 T 7 i i T T T T STANDOFF4
C95 C519 STANDOFF5
22nF 22nF 22nF 22nF 47nF 47nF
T - e e - - - - - - e V99
C499 C4a67 C485 C523 C445 C526
C C C529 ~T~
p —— ) 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF p C546 C545 SCREW1
= 1 L g g A — SGREW2
— VCCL — — 22nF 47nF
P o ) o = = = SCREW3
T T T T SCREW4
C194 + Ci115 + (€432 + G237 + G193 C192
470uF 470uF 470uF 470uF 470uF SGREWS
o 10V 100uF ol 10V tovo ooy | tov 100uF
Tantalum Tantalum Tantalum Tantalum Tantalum
pr— é

100uF 100uF 100uF 100uF 100uF 100uF 100uF 100uF 100uF  |[100uF 100uF 100uF 100uF 100uF 100uF 100uF 100uF

0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF 0.22uF

0.22uF 0.22uF 0.22uF 0.22uF

C356 C306 C397 C398 C365 C325 C303 C286 C304 C300 C278 c277 C280 C279 C283 C296 C318 C285 =
3.3v FPGA VCC
C531
180nF_
VCC  Fpea vcc
A Py
ot cosa Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121
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8 [ 7

Place 6 vias minimum on each X2Y cap.

Decoupling 24

FPGA Banks 1 and 8

100uF 1uF 10uF

FPGA Bank 2

FPGA Bank 4B

100uF

FPGA VCC_CLKIN FPGA VCCAUX

£ 2.5V_B1_B8 1.5V_1.8V_B2 2.5V _B4B 2.5V_VCC_CLKIN 2.5V_VCCAUX
1.5V_1.8V_B2 _
C183
€465
Ci C113
[
= l:j — — 220nF 100uF =
47nF = =

FPGA Banks 3 and 4, except 4B

1.5V_DDR3

1.5V_DDR3

C525

4. 7nF

.|”_

C185

FPGA VCCPGM FPGA VCCPD

2.5V_VCCPD
2.5V_VCCPGM T

05
C124

.||
LHEH
8
8
3
-n
|”_
.|| g
C
_n

47nF

FPGA VCCD_PLL FPGA VCCA_PLL

le )| )| VCCD_PLL 2.5V_A
_0211 c203 _[c207 _|c217 _|c205 _|c200 _|c196 _ |C195 _ |C225 _|ceo9 _|ceo6 C123
—
100uF  |100uF
470nF
c112 .
FPGA Banks 5 and 6 FPGA Bank 7
100uF
2.5V_B5_B6 1.5V_1.8V_B7
c101 C100 1.5V_1.8V_B7
— FPGA VCCPT
22nF 100nF
= = VCCPT
_lc90
T~
_|co1 100uF C104
=

100uF e [ 1
= —_ = = 1w =
= = = VCCPT
C116

1.8v
100uF

1.8V
C135
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