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50% Faster Performance
2.25X Logic Capacity Increase
40% Lower Price per Density
4X DSP Bandwidth Increase
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Tri-Matrix™ Memory
Digital Signal Processing Blocks
External Memory Interfaces
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1.  Power System Detail See 2.4 2 Extension Connector Detail See 2.5
3. AS Configuration Detail See 2.6 4. JTAG Configuration Detail See 2.7
5. TestPing Detail See 2.8 6 B1~B8 Bank Voltage Detail See 2.9
7. DDR SDRAM Detail See 2.10 8 UART Detail See 2.11
9.  Re-Download Detail See 2.12  10. Oscillator Socket Detail See 2.13
11.  FAN Connector Detail See 2.14  12. System Status Indicators Detail See 2.16
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2.3.FPGA #p % 3155

Y1 7 4 45 2-1 5 Stratix 11 Device Family =7 IC2 4Ltt o %75 7§
¥ £ $¥EP2S60 1} ¢Device - *

Equivalent| M512 | M4K | M-RAM| Total | DSP Blocks 18x18

__

Blocks | Blocks| Blocks | Memory Multipliers E
L]
Bits '
~
EP2S15 | 6,240 | 15,600 104 78 0 419,328 12 48 6
EP2S30 |13,552| 33,880 202 144 1 1,369,728 16 64 6 -
EP2S60 |24,176| 60,440 329 255 2 2,544,192 36 144 12
EP2S90 |36,384| 90,960 488 408 4 4,520,448 48 192 12
EP2S130|53,016| 132,540 699 609 6 6,747,840 63 252 12
EP2S180|71,760| 179,400 930 768 9 9,383,040 96 384 12

% F& 1 Stratix Device Family

A4 2-2 5 Stratix 11 Device Family#r3 IC#7 2 e %2 & #
I/0s » A &% T Bud6 7 £ 4% thPackage| ¢ % Fine-BGA 1020 Pin - 2

‘ Device F484 H484 F672 F780 F1020 F1508
365

EP2S15 341

EP2S30 341 499

EP2S60 341 499 717

EP2S90 308 534 757 901
EP2S130 534 741 1-109
EP2S180 741 1-173

# ¥ 2 Stratix Il Package Offerings & Users I/O Counts

12 ¢ 2z a2 > % GFEC Stratix 11 Development Board+ 1/ i% # eiDevice « |
2% ¢ L2z en% (> % GFEC Stratix 11 Development Board+ 1 4p % #1Package -
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Pin Name Optional Function Bank  Location  Board Location
FPLLOCLKp Input B6 AJ3 JP3.4
FPLLOCLKnN Input B6 Al JP3.5
FPLL10CLKp Input B5 D3 JP3.98
FPLL10CLKn Input B5 D4 JP3.99
TDI Input(Configuration) B8  AL13 JP4.102
TMS Input(Configuration) B8 AE24 JP4.109
TCK Input(Configuration) B8 AF24 JP4.110
TDO Output(Configuration) B4 C8 JP2.2
PLL_ena Input B7 AF8 JP4.196
TMEPDIODEp  Input G9 JP2.152
TMEPDIODEN  Input B3 JP2.153

% t& 3 Stratix 1l Device Family Dedicate Pin
Pin Name EP2S60 EP2S90 EP2S130 EP2S180 Board Location

AC29 NC 1/0 1/10 1/0 JP1.75

AC30 NC 1/0 1/10 1/0 JP1.74

AD3 NC 1/0 1/10 1/0 JP3.22

AD4 NC 1/0 1/10 1/0 JP3.23

AD29 NC 1/0 1/0 1/0 JP1.79

AD30 NC 1/0 110 1/0 JP1.78

AE5 NC 1/0 1/0 1/0 JP3.106
AEG6 NC 1/0 1/0 1/0 JP3.107
AE9 NC 1/0 Reserve Reserve JP4.193
AF5 NC 1/0 Reserve Reserve JP3.104
AF6 NC 1/0 Reserve Reserve JP4.105

AF14 NC 1/0 Reserve Reserve JP4.157

AF27 NC 1/0 Reserve Reserve JP1.199

AF28 NC 1/0 Reserve Reserve JP1.198

AG21 NC 1/0 Reserve Reserve JP4.121

AG25 NC 1/0 Reserve Reserve JP4.106

F21 NC 1/0 Reserve Reserve JP2.71

F25 NC 1/0 Reserve Reserve JP2.198
G5 NC 1/0 1/10 1/0 JP3.198
G6 NC 1/0 1/10 1/0 JP3.199
Gl4 NC 1/0 Reserve Reserve JP2.138

18
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# ¥ 4 In-Compatible Pins in Fine-Line BGA 1020

Aok FIRERFFE T ER Y vy aoUser /O ERHE-A R 0
User I/O 3#-78 & Quartus Il # 2% 7_Un Used Pin to Ground- 2 #-i¢ *
Dedicate Input & % re Pull High 2 Pull Low » r2jg %k Siign o
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2.5.1. JP1 & JPS

Bank 2 Stratix 11 | Stratix Il
1 |[GND [GND |101
2 |D32 F30 102
3 |D31 F29 103
4 |D30 G28 104
5 |D29 G27 105
6 |E32 H28 106
7 |E31 H27 107
8 |E30 127 108
9 |E29 J26 109
10|F32 K27 110
11 |F31 K26 111
12|G32 K25 112
— 13|G31 K24 113
- 14|G30 128 114
15|G29 127 115
16 |H32 126 116
17 |H31 L25 117
18 |H30 L24 118
19|H29 123 119
_T] § o 20132 M27 120
211331 M26 121
{ bl = 22|130 M25  |122
— ] 23(J29 M24 123
: ? :| 24|K32 M23  |124
.k R A 25|K31  |M22  |125
>, [ 26 K30 N27 126
27|K29 N26 127
28132 N25 128
| < ]| 20[131  In2a 129
- 30/1.30 N23 130
31[129 N22 131
32|M32 P29 132
33|M31 P28 133
34|M30 P27 134
35|M29 P26 135
36|N31 P25 136
—_1 37|N30 P24 137
38|N29 P23 138
39|N28 P22 139
40|P32 R29 140
41|p31 R28 141
42|R31 R27 142
R30 R26 143
R25 144
R24 145
R23 146
R22 147
48(T28 123 148
49|T27 T22 149
50 [Reserve |GND 150

% 5JP1&JIP5 2 -

20
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Bank 1 Stratix 11 |Stratix Il
Reserve [GND 151
152
153
154
155

56 |V31 V29 156
57 V30 V28 157
58 |W32 V24 158
59 W31l V23 159
60 |Y31 W29 160
61 Y30 W28 161
62 |Y29 W27 162

| 63 Y28 W26 163
64 |AA32  |W25 164
65 |[AA31 W24 165
66 |AA30 |W23 166
67 |AA29  |W22 167
68 |AB32 Y27 168
69 |AB31 Y26 169

__thc—m 70 |AB30 |Y25 170
_ 18 71 |AB29  |y24 171
]| i Pl 72 |AC32  |Y23 172
C 73 [AC31  |Y22 173
" :| 74 |AC30 |AA27 |174

75 |AC29 |AA26 175
76 |AD32 |AA25 176
77 |AD31 |AA24 177
78 |AD30 |AA23 178
79 |AD29 |AA22 179
80 |AE32 AB28 180
81 |AE31 AB27 181
82 |AE30 AB26 182
83 |AE29 AB25 183
84 |AF32 AB24 184
85 |AF31 AB23 185
86 |AF30 AC27 186
87 |AF29 AC26 187
88 |[AG32 |AC25 188
89 |[AG31 |AC24 189
90 |AG30 |AD27 190
91 |AG29 |AD26 191
92 |AH32 |AD25 192
93 |AH31 |AD24 |193
94 |AH30 |AE28 194
95 |[AH29 |AE27 195
96 |AJ32 AE26 196
97 |AJ31 AE25 197
98 |AJ30 AF28 198
99 |AJ29 AF27 199
100|GND GND 200

T, b
L j" i - R
uﬂm

%1 6JPL&JIP5 2 =
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2.5.2. JP2 & JP6

Bank 4 Stratix 11 |Stratix 1l
1 |GND |GND |101
2 |Tbo |GND 102
3 |A4 A9 103
4 |B4 B9 104
5 |ca c9 105
6 |A5 E9 106
7 1B5 F9 107
8 lcs c8 108
9 |D5 D8 109
10 |ES5 E8 110
11 |A6 F8 111
12 |B6 Al0 122
fm) 13|ce B0  |113
. 14 |D6 c10 |14
15 |E6 D10 |115
= = 16 |A7 Fl10 |16
17 |B7 All 117
18|c7 B11  |118
- 19 |D7 c11 |19
20 |E7 DIl |120
B - 21 |A8 Ell 121
] 22 |88 F11 122
23|A12  |H9 123
24|B12  |G10 124

N
(621

C12 G11 125
D12 Hil 126
F12 J11 127
B13 K11 128
C13 G12 129
D13 H12 130
E13 J12 131
F13 K12 132
G13 L12 133
Al4 H13 134
B14 J13 135
36 |D14 K13 136
37 |E14 L13 137
38 |F14 G14 138
39 |F15 H14 139
40 |B15 J14 140
41 |C15 K14 141
42 D15 L14 142

N
(=2}

N
~

N
(¢S]

N
(<=}

48]
o

(e8]
=

(28]
N

(o8]
(@8]

[
=

(&)
(@2l

J15 143
K15 144
L15 145
46 |C16 K16 146
L16 147
K17 148
49 L17 149

50 |Reserve |GND 150

%% 7TIP2&JIP6 2 -
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Bank 3 Stratix_11|Stratix |1
51 |Reserve |GND 151
52 |GND Reserve [152
GND Reserve [153
154
155
156
157
58 |B18 L18 158
59 |C18 F19 159
60 D18 J19 160
61 |E18 K19 161
62 |A19 L19 162
| 63 |B19 G20 163
64 |E19 H20 164
65 |D19 J20 165
66 |F20 K20 166
67 |E20 L20 167
68 [D20 G21 168
69 |C20 H21 169
70 |B20 121 170
B 71 |F21 K21 171
o i.. ;_ 72 |D21 L21 172
~ e ' . 73 [c21 G22 173
o :! 74 |B21 H22 174
'—l = 75 |A21 122 175
i‘ 76 |F22 K22 176
e — ﬂ 77 |E22 L22 177
K = - 78 |D22 G23 178
- . 79 |c22  |H23  [179
80 |B22 123 180
81 |A22 G24 181
82 |A26 H24 182
83 |B26 A23 183
- 84 |C26 B23 184
—m 85 D26 |c23 185
— - 86 |E26 D23 186
= == 87 |A27 F23 187
= 88 |B27 A24 188
89 |C27 B24 189
90 |D27 c24 190
01 |E27 E24 191
92 |E28 F24 192
93 |D28 A25 193
94 (A28 B25 194
95 |B28 c25 195
9 |C28 D25 196
97 |A29 E25 197
98 |B29 F25 198
99 |C29 G25 199
100[GND __|GND __ |200

%4 8IP2& PG 2 =
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2.5.3. JP3 & JP7

Bank 6 Stratix _11{Stratix Il
1 |GND GND 101
2 |All AG3 102
3 |AJ2 AG4 103
4 |AJ3 AF5 104
5 |Al4 AF6 105
6 |[AH1 AE5 106
7 |AH2 AE6 107
8 |AH3 AD6 108
9 |[AH4 AD7 109
10[|AG1 AD8 110
11|AG2 AD9 111
12|AF1 AC6 112
13|AF2 AC7 113
14|AF3 ACS8 114
15|AF4 AC9 115
16|AE1 AB5 116
17|AE2 AB6 117
18|AE3 AB7 118
- 19|AE4 AB8 119
20|AD1 AB9 120
21|AD2 AB10 |121
22|AD3 AA6 122
23|AD4 AAT 123
24|AC1 AA8 124
25|AC2 AA9 125
26|AC3 AA10 [126
27|AC4 AA1l  |127
= IJ r |. 28|AB1 Y6 128
. Il 29|AB2 Y7 129
:ﬁa&& p I:“ 30|AB3 Y8 130
31|AB4 Y9 131
32|AA1 Y10 132
33|AA2 Y11 133
34|AA3 W4 134
35|AA4 W5 135
36|Y2 W6 136
37|Y3 W7 137
38|Y4 W8 138
39]Y5 W9 139
40|W1 W10 140
41|W2 W11 141
42|V2 V4 142
V3 143
144
145
146
147
48|U5 ui10 148
49|U6 U1l 149
50|Reserve  |GND 150

%% 9JIP3 & JIPT 2 -

24




GFOC. HRRATRAY

Bank 5 Stratix 11{Stratix 1l
Reserve 151
152
153
154
155
156
157
58 |P1 R6 158
59 |P2 R7 159
60 |N2 R10 160
61 [N3 R11 161

62 [N4 P4 162
| 63 [N5 P5 163
64 M1 P6 164
65 |M2 P7 165
66 |M3 P8 166
67 |M4 P9 167
68 [L1 P10 168
69 |2 P11 169
70 (L3 N6 170
71 (L4 N7 171
72 K1 N8 172
73 |K2 N9 173

74 |K3 N10 174
75 [K4 N11 175

= 76 |31 M6 176
— 77 |12 M7 177

o 1 = 78 |13 M8 178
Ll [ ' 79 |4 M9 179
- ;&:mh [ = = 80 |H1 M10  |180
— = 81 |H2 M1l |181

= _ 82 |H3 L5 182

— 83 |H4 L6 183

= 84 |G1 L7 184

o 85 |G2 L8 185

— - 86 |G3 L9 186

=" = 87 |Ga L10 187

= 88 |F1 K6 188

89 |F2 K7 189

90 |F3 K8 190

91 |F4 K9 191

92 |E1 6 192

93 |E2 7 193

94 |E3 18 194

95 |E4 J9 195

9 |D1 H5 196

97 |D2 H6 197

98 |D3 G5 198

99 |D4 G6 199

100|GND  |[GND 200

%1 10JP3 & JP7 2 =
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2.5.4. JP4 & JP8

Bank 8 Stratix 11{Stratix 1l
1 |GND GND 101
2 |AM29 Reserve [102
3 |AL29 AH28 103
4 |AK29 AH26 104
5 |AM28 AH25 105
6 |AL28 AG25 106
7 |AK?28 AH24 107
8 |AJ28 AG24 108
9 |AM27 Reserve (109
10{AL27 Reserve [110
11|AK27 AG23 111
12|AJ27 AF23 112
[t | 13|AM26 AE23 113
: 14|AL26 AD23 114
15|AK26 AH22 115
16{AJ26 AG22 116
17|AM25 AF22 117
18|AL25 AE22 118
19|AK25 AC22 119
20|AJ25 AD22 120
21|AM24 AG21 121
e | - .ﬂ.,: . 22|AL24 AF21 122
H = [y > 23|AK24  |AE21 123
24|AM23 AD21 124
:‘! L 25|AL23  |AC21  |125
B 26|AK23 AB21 126
[-q I & . 27|AJ23  |AH20  |127
S R T —— 28|AM22  |AG20  [128
= - - 29|AL22 AF20 129
30|AK22 AE20 130
31|AJ22 AD20 131
32|AM21 AC20 132
33|AL21 AB20 133
34|AK21 AH19 134
35|AJ21 AG19 135
36|AL20 AF19 136
37|AK20 AE19 137
— 38|AJ20 AD19 138
39|AJ19 AC19 139
40|AM19 AB19 140
41|AL19 AG18 141
42|AL18 AD18 142
43|AK18 AC18 143
44|AJ18 AB18 144
AH18 145
146
147
148
149
50|Reserve 150

% ¥ 11JP4 & P8 2 -

26




©FSC.

Xm0 BRG]

FAR EAST CORP.

GALAXY

Bank 7 Stratix_11{Stratix |1
51 |Reserve |GND 151
52 GND 152
53 AC16 _|153
54 |AK16  |AB16 |15
55 |AJ16 _|AC15 |155
56 AB15 _|156
57 AF14 157
58 |AL15 |AE14 |158
59 |AK15 |AD14 |150
60 |AJ15  |AC14  |160
61 |AHI5 |AB14 |161
62 |AM14 |AG15 |162
1 63 |AL14 |AH14 163
64 |A14  |AG14 164
65 |AL13 |AH13 |165
66 |AK13 |AG13 |166
67 |A113  |AF13  |167
68 |AM12 |AE13  |168
69 |AL12 |ADI3 |169
70 |AK12 |AC13  |170
71 A2 |AB13 171
e . — y _ 72 |AM11 |AG12 |172
H = [y > 73 |AL1L |AF12 173
74 |AK11 |AE12  |174
:‘! L 75 |AM10 |AD12 |175
) 76 |AL10 |AC12  |176
[ I & . 77 |AK10 |ABI12 177
I s LT —— 78 |AM9 _ |AD11  |178
= 79 |ALO  |Aci1 179
80 |AK9  |AB11 |180
81 |AM8 |AD10 181
82 |AL8  |AJ1  |182
83 |AK8  |AH11 |183
84 |A8  |AG11 184
85 |AM7 _ |AF11  |185
86 |AL7  |AE11 |186
= = 87 |AK7 _ |AJI0  |187
= 88 |A)7  |AG10 188
89 |AM6  |AF10  |189
90 |AL6  |AE10 |190
91 |AK6  |AH9 101
92 |A6  |AGY  |192
93 |AM5  |AE9  |103
9 |AL5  |AH8  |104
95 |AK5  |AG8 _|195
9 |Al5  |AF8  |196
97 |AM4  |AH7  |107
98 |AL4  |AH6  |108
99 |AKA _|AH5 _ ]199
100/6ND _|[GND |200

%1 12JP4 & JP8 2 =
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2.6.AS (Active Serial) Header

Altera FPGA ¥ d 27 % 3|2 N 7840 A T RESN IR 5
't + Configuration Device EPCS64 » ¥ > T i+ § 5 ASiddig » @
r2i¢ * o USB-Blaster ¢ Byte-Blaster 11 Download Cable :& = Configuration
Device EPCS64SI64N 4.3 o 2£m ISP 2_ i * = ;2 » ¥ %Pk 3.3.4 4T > Step
By Step #% i®

=
3

n
|
-

Ch

OO0 Cm
[ole

00
| e

=

2.7.JTAG Header

A TR E 3k - B JTAG Connector 17 & 273 4= #f »RTL code
WARXDRAPF FRGY D TRV R > b & % Configuration
Device s 4P Y 2 Mkt #ic s @ PV LR D AR o 3w JTAG 2
g% 32 ¥ %Pk 3.3.3 Step By Step 4% i o
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2.8.Test Pin

ARG TEA 0 R 16 BRGEBE o R BEBRIERF 0 TR T R K
,gfb?}}ﬁl l;"/rl;l»% ‘;E o

B
g\.
-

E . e >
e TP
WA :
ﬂq1 b h TP o °
mﬁm mﬂ
= D:l . Z
[ ‘ g @uﬂ
e . 8
T b O Ian =B
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o GALAXY FAR EAST CORF.

29 MEHF
AT TR E - B IOBank FMEE 2 iR T AT RS
3.3V %2 25V
L i

2.10. DDR So-DIMM

M R B k- 1 DDR So-DIMM 2 Socket » 14 4% &’ & DDR
SDRAM ek 3+ ¢ % o A¥ g K s MP > 27 @ * > JEp (741 16P8R 50
Ohm shpe 7 fie T FE o & Socket F erv%riz » % A 453§ 2.15 Flow Through
Switch » goie * # A5 TR PF o L A B ¥ R 26 i 4 FPGA
1 1/O Hriz dp 8 -
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2.11. UART
AFPF TR R - B RS23245 0 L ERY oA H PR Y 5
- 2 RTS{- CTS » £ & EP2S90F1020 12 + hFPGA 4 # 11 * » @ ¥
FRE - - HRS2324HFF ok frd el inpE > TR BEH - Fx
PR RS-232 7 A -

TCoOoOM
QOoOQ0C

2.12. Re-Configuration

~§ %% % & — B Push Button Switch(SW1) » ¥ % & & #74 Serial
Configuration Device %] FPGA -
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2.13. PFMRIELZ_ (% %

RFTE R RS 0 e BB S doT R 2

B Extension I/O Connector
B Oscillator Socket (Half size)

AEFRREFR? > LEAFERTBLIIFXR
Global Clock 15 » #mp! fm4e™

% ¥ 14 Global Clock in GFEC Stratix Il Development Board

YTL
;\
_EF
=
E
)l
[0

(8] [ ]
(o] (o]
Half Size Oscillator Socket
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2.14. System Status Indicators

AAFET R P HE 4B LEDs — System Power Good ~ Done( s & %
42> % 7¢ Configure =& # » =% 2 p& > 4 5t Configure % pz)~ 4.3V Power Good
3.3V Power Good °

n
|
-

2.15. /O Follow Through Switch 2. § # &4+

Bk BFHF TEAF 0 “7F Stratix Il FPGA1/O #8538 Follow Through
Switch = JP1~JP8 ; # 3 Buffer & & 20 & channel » 827X % & Channel #
5% 4 & 120mA > e & 3f Buffer . 7 m 3 i 05 Watt # 42 > 35 5 23
TonERte T RPF > A 3 I 3E Buffer ¢ ; & Extension 1/O i * pF &
¥ d®mk 1 VCC & GND > 4opt % % i = Follow through switch s 3 ;
4 7f Follow Through Switch 3#4m F o > 7 %4 4.7

AAF TR 0 ¥ & FPGA Gate Count 7 & 43 P » ¥ 14+ T i fp e
A PE L PR Z LR TR YTEA A 4p % 0 11 %F & Follow Through Switch
Ei 3
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A~ B 0 3 & JTAG Chain » 7 41 % J26 # FPGA %5+ JTAG Chain
PR A

[
%ﬂ—h{
i 2
1 Q ) |
4 ESmgle n
2 _
o A b Multi Device
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3. e ARin M T

3.1.Quartusll =& £ 3 .

Quartusll % 4.0 »x4= i $% Stratix Il Device Family » 4 & $ic 48 @2 &
Bpo BRI d Altera B F I mkdgh s AT e G S a‘&w
* ﬁ}\:}t‘! e FF

Platform & Hardware ‘ (O] OS Service Packs or Patches
Windows XP None .
bC Windows NT 4.0 Service Pack 3 or greater
System requirements: Windows 2000 None
800 Mbytes disk space RedHat Linux 8.0 None
256 Mbytes RAM (1)
RedHat Linux 7.3 None
RedHat Enterprise Linux 3 None
SUN Solaris 9 None
System requirements:
1.1 Gbytes disk space Solaris 8 )
256 Mbytes RAM (1)
HP
System requirements:
HP-UX 11.0 (2)

925 Mbytes disk space
256 Mbytes RAM (1)

% ¥ 15 contains details about Quartus® |1 software version 4.2 operating system (OS) support.
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e GALAXY FAR EAST CORF.

[ __www.afec.comtw |
Stratix 11 Device Availability POF

- Software Support

Preliminary Final

Timing POF Timing
Models Support | Models

EP2S15 . V4.2 SP1

V4.0 V4.2 V5.0
V4.0 V4.1 SP1 V5.0
V4.0 V4.2 SP1 | V5.0 SP1
V4.0 V4.2 V5.0 SP1

V4.0 V4.2 SP1 V5.1

V5.0 SP1

4 ¥ 16 Quartus Il Support Stratix Il Timing Model & POF

4

32454 M LR AL

Product Version ‘

Mentor Graphics | Precision 2003c

Synplicity Synplify 7.5

% ¥ 17 3" Support Stratix |1 device family

36
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whantw, gifec. com.tw

3.3. Rk T

%1% FPGA & % SRAM % z&»@iﬂ"@lﬁim i ST AAPFEE L £ 2R
53 B 1050 JTAG(*.SOF)fr AS(*.POF) it {7 FPGA it ; JTAG #5t 5 1 &
r‘f FPGA:E 721 'ASH V1 & 4 '1;%43:-Ser|al EPROM i¢ * 11 ® T%u Step by Step
g7 LB T R 4o e iR (7R (T o
dod% 7 G 7 &R % 3 %4 FPGA & EPROM > & % F g {7 Compile p% > +
MH % g B e Quartus 11w u B % 4 Quartus 11 Programmer Only #2.5¢
AN A G 40~50MB o T oA R AT T R B R ST R R
ETED Mo AR T L Altera ek b T U A d FG AT R KT B F

3.3.1. Hardware Setup

A% - =x i Quartus Il pF - & & 7 &4 few 0 Z & B i@ * < Download
Cable i 73k T o 4r® = 2% %> ¥ 11 2 &2 {7 3.3.3(JTAG) 2t 3.3.4(AS) -

1. % Quartus Il = Tools = Programmer 3 {7 o

e T CESna el qesipnaa T rrarka e e - SEinet = [ A CompiLifion = poet |

DﬁHaxﬁp..Hﬁ Pl EDA, Sirvudstion Tl ";,gmtag
- clp [T PER g anakiss Ted

T ,. Laarech Software Detagger Ctris Shiftt+D
I,ﬁ; Coargalation Hisachy =EWH
By B LT I'&s-m el
_‘aﬁqmnrw
: gi*, Ristayros OpEmERn Advite Flow Stab Eureeashi . Mo Dot 25120848 2000
i ol ¥ Tare Cptianation Adbenar ek | Viison 4.1 Bk 23 051204 5P 2 54 Foll Ve
v & Fiswition Hamme e
b e £sor Teolod By bana e
£ RTL eweer Fardy St
5 Technology Map Yiewsr ewice: EF SRS S
T Models Prodhschen
] seonalton 11 Lowe Seobyoee Tol ALUTS AR 1 5]
= Merreory Conerd Efitor Toldl i =
= - = Todal mamcty by 0251 (0%
- Pl | fF D Liks ¥, Mugaiiand Fug-In Manage... DS bleck i slements 0789 [0% )
] 1 50R e .. Telal FLLs a2(0%)
T Serpts... Todal DLLs LEFLET]
Skt .

A BN Il Cormarsd quathe_eds —engesl_ieHamn_Hersoll ewpenl_potlregn_Hep=sl et x-'l xfuartus 1T TeT Consale
Al By infe Grmrsned ey fivel v ard ey s s ooy Cfeda/smalgdergred Loueny |-

F L vk Ouane 1| ECu Merkst Wil wat nateesshi s, Owamegs

K iviey Quara || Ful Complation wat sucesiskd 0o, 15 wairng: fae

Oy & Progr amimcr srakors LR L Ide

2. {7 Hardware Setup » 3k T4 £ o
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B | S | 527 | e |
| | |

3. {"Available hardware items” ¥ 4§ F| iz s:’xj TERF s R D D
Hardware p& » B f & i& (777 — # 3> ¥ *td Add Hardware & Z73#{ /1 4 -
4o% gt F G ¢ > ”Available hardware items” = 3 E A pF > T E B i

HAS -

[Hardware Setup

Hardware Settings | JTAG Settings |

Select a programming hardware setup to use when programming devices. Tm pmgrammn"(g
hardware setup applies only ta the current pragrarmmer windaw,

Currertly selected hardwars:

~ hvailable hardware items:
Hardware | Setver | Part [

Add Hardware. .

Resmtiva Hardvare

===

4. % Hardware type * :% # "Byte-Blaster MV or Byte-Blaster I1” » "LPT1” &
Port enfg =@ » ¥ % = "Add Hardware” » 3 OK |7 - # o
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::.ﬂ.dd Hardware

Hardwars type: | ByteBlasterty o ByteBlaster |1 =
Fort: |LPT1 Bl
Bauid rate: | =]
Sewername. | =]

Severpott |

Server password: | \
Bt ekt | ‘ Cancel

5 FH P v @ * H 4 Byte-Blaster Il -~ Byte-Blaster MV & USB-Blaster #
¢ E4% - BA M - 3% Currently selected hardware 5 | #7:% 4% m%ﬁ )
AR Tz BMEMRE - TF & programmer ¥ i& {7 JTAG &
Hes Megs o hosf @ * USB Blaster » 3 4-F 4.3 % %5 f25° o

'Hardware Setip

Hardware Seltings | JTAG Settings |

Select a programming hardware setup to use when programming devices: This pmg:amn‘uf’(g
hardware setup applies only to the current programmer window.

Eur'réhﬂy ‘selected hardwars: ButeBlaster -[LPT“.I_']_

| diare items: ——
Hardware ™ [ [Pt I ect Hardware |

LEIDa| LPT1. -‘*.E_dd -H ardwara.-,;-' |

Femave Hardiware.

39




GFOC. HRRATRAY

3.3.2. Configuration Device Setting
AR B FTE T ELF ¢ 3 - B Serial Configuration Device EPCS64 » ¥ »+ %
# Project i& {7 Compile % - ® 3% %_Quartus Il » Configuration Device 3
EPCS64 » ¥ 1 sgr . & *F L & {7 di 4 cds 17 o

1. *% Quartus Il :£ # Assignment - Device- i& {= Configuration Device 7%

Onmrrtne (- Cofedalalinralgdesipne SOrrtarke i _ilfer =St

e — ?B“
82 Tiving Settings...
iy Cyckrm  EPICER) ¥ (04 Tod St

- et | e CrbirE
Tivireg Wizard] ..

@ pongreant Bdbor CRSHITEA
5 iy Pl it

__
g

=
-
'Lm-.ﬁ Frmema L Ema e e Wi . Ceeawans BT
Mo £| 8| [ = T |
Dervice Setlings LR B Tde ] [

2. % # Device & Pin Options i& {= Configuration Device % z_-
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e
Flea
Ll L i [T Pt | Eplect B \aary mnd dewice o wank iy Lagel for conmpdaton,
T Nsrmements & Dpoon - -
= [k Trol Satimgs - .
mtign Erizy 5 pritmsis Tiice
Saredatn -
Tt % uin s melaciac b s Pites o B Whoslabla daicas’ bl
[ I Gpatie fevies pakectatn oidibia Bt et
Foenal Vimdatins 5 |
¥ '-‘“:‘mf-""m:“m dundabla decer Shaws in Yovalble daviced” st
Y. Ty S =] Tl | o |
P 7o o TP A v e .
WHOL gt P 15 | l—_|
“wigsbog HOWL Inpul EPFENSF NS Pcout Ay =
Tkl ot ety EE:“M || Spesigrade [Ary bt
anﬂ_-:muﬁuﬁ:- :P&#w]wmm s ek %
: EF2S |SFETIS
Prpical mehant Cpomesions ]:P?sxmr_- - Sient mewicac] ko X
g Ao LR 440
i kg
Ruasion A eitinnt P AP
:Mm"l;whﬂnn Eg;g:.rmu - t
i ;EE#HJG B |
- PPl Fuesd Ansies Ssings || e cop g
e fiNRsatn Bl o EPESEIF 44T Covvparin devioe
Hassll ey Ssbwezn PR d
PSSR H-m:mn
PRI
LIS T F
[EFSSEFELS 1
[ ] ce |

3. i # Configuration Table » #x 7_Configuration Scheme % Active Serial -
;¢ » # Configuration Device 3 EPCS64 -

[Device & Pin Uphions

| PinPlacemert | Ewor Dietection CRC |
Pragramming Files I Unuszed Pins. I

S pecily the device configuretion scheme and the configuration devies

Configuration sch

Active Serial [can use Configuration Devics)]

Canfiguration mads;
- Configuration devics
¥ Use configuration devices

5 _t_.é.ndartl

|EPCSE4

Canfigufation Desjes Golios |

I Generate compressed hitshreams

Desciiption:
AHDWS the device to aceept and decompjesgbltstfaams during carrfigutatfnn
F'rcrduces compressed b|ts{re;am and enables bitstieam decompression,

Fiezat |
oK I Cancel |

== {¢ 0 wAE I Project = = Compile #& > Quartus Il ¢ p & & 2 4p ¥ & '&
454%(POF) » v 4 p 3.3.4 it {7 Configuration Device #7&4% -
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3.3.3. JTAG

A TR A 2 JTAG 5 2 & 3] Altera Stratix 11 FPGA # * » 2 * Quartus
4 2 Yekichl SOF whdl o @ % RBHA P TAMP L FRTY L 3
FECR R SR TR R AT KA e L RIS B R

o

M m

|

o

1"\

1. % Quartus Il = Tools = Programmer 34 {7 o

Ormrrtoe 1 Cefeatalinralqiesipnsa Trotarka i _ieiier - Seitnat = e CompiLition 18 poet |

D@ (& P - W[ DA ST B Crom 88
= i T DS T s T

3 Laurech Software Debaogoer Oorle Slt+D
Ay CompinionHimmety | = [ coreser 1o
- el |suiy ' & Yool
__.ﬂmmnrw
_giwmww Flows Slahn Eureeashi . Mo Dot 25120848 2000
9& Tigieg Optiaation ddwiser G || Yotien 4,1 Bukd 2083 021V 5P 250 FullVersen
. j Fition: Hovimn et
b e e Topleodl Bty ane B
£ RTL eweer Famiyr ekl
5] Technology Map Viewsr Device PSS
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= I Syilem Efiir Tl imgictart L]
7 7| [ Tetl pira 2ITajax)
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s 3 Programemer wirkons I LR B e

2. iE# JTAG mode - 4- Hardware Setup % No Hardware F >
7331 A MWK RS H ;-

ER
A
[N
e
3
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3. J&_AddFile 4c » f#h % -

]

4, EHBEFES RS (XSOF)-
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Gma Eﬁg’%ﬁﬁg Cﬂtm RP.

whantw, gifec. com.tw

| Select Programiming File

Loiak in; | (3 tutorial >« @&k E-
I—idb
[Casimulation
El filkref, pof
G

Type: SOF File
Date Modified: 10/25/2004 5:26 PM
Size: 1.84 MB

File name: | | Open I
Files of type: | Programming Files [".su:uf}“.|:u:|f;“.jam;".']'l:u:;“_']'ic:'_j Cancel |

4

5. sz Checksum 4= Device # 2LiZ Program/configure o

L s L

[ —

(8 ok Dipwice .

6. & * Download Cableit 7 § 52 A #7 % 7 B 4r 5JTAG Headerig ££° > =
+ {5 0 8 {7 #Power Cable it 7 & A7 8 T B 7 15 & Startiz 4 o

¥ 4@ 2.7 JTAG Heard = % -
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7. & Progress & 100%fs » JTAG Down Load /=42 = = o

‘:‘ Ha[dware._Setup.~.| |LlSB'-B]._astér[USE'.-_ﬂ] Mode: IJTAG j Progress:

8. &t ¥ 1 Double Check :t &AL % » &_F 3 “Successfully performed

operation(s)” » 4r3 A= ¢ cError & Warring 2 2 » 7 & £ - =t 2 Fun
A2 o

S e T————

B i, Devee | conlora JTAG 1D eede Q00000

Lo by, Combgparafion ssbeemaiond - | et eomigured

L) indy Suciradiuly s cieratans|

B2 I E rcied Prograsmer opesasion o8 'Wed dun 0 1553 35 5006

B8P e AT i e 7 =
‘mei AR [

Ly

AN

= .

3.3.4. Active Serial Programming (AS)

*FEE R B 8 % Active Serial Programming (AS) 5% ‘& 4% Serial
Configuration Device (EPCS64SI116N) - Serial Configuration Device — & &4x1s »

e hE P %R RECE 1 p $2R3] Altera Stratix 11 Device Family -

1. £ # Active Serial Programming Mode - 4- Hardware Setup = No

Hardware % » 3 & € 272 {7 3.3.1 &1 #3k 27 # 3¢ o
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2. EH B EHiE2 Serial EPROM e sr4% (*.POF) -

| Select Programiming File

Look, ’Ir:1.'."| = tutorial j = ﬁ E-

Type: POF File

Date Modified: 10/25/2004 5:28 PM

Size: 2,00 MB
File name:  [filtref | ~ Open I
Files of type:  [POF Files e - Cancel

3. sz % _Device » Checksum f= Program/Configure Z_it 7 % 37 9 -
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whaw. Qfec.com . tw

1A et

i Hortres S [ Bteitasies LFT1] My [ctive Serisl Faogramming v|  Frogmas | [£1

Syalem

4. & * Download Cableit 17 § *522 A 7% T Fufr HAS Headeri 424 > % =
fs » i& {7 #-Power Cablex;fi—a,,‘pir\ R B {8 0 #Startd 4 o

5. {# Progress = 100%¢{s » JTAG Down Load /x4 %7 % = o

‘:‘ Ha[dware.S_etun.\.-| |L\lSB'-B_]._astér[USE'.-_ﬂ] MBde;IActive'Sefial F‘rogrammingj Progress:

6. £ (& ¥ 12 Double Check 3t L 4L % » &_F 3 “Successfully performed
operation(s)” » 4r3 A= ¢ cError & Warring 2 2 > 7 & £ - =t 2 Fn
A2 o

L2 I Everteng AEF onlyan shon deceli]

L) Iy, Prosgamiersy devcn 1

Lo o, Devree | siboon 1D i 12

B2 Inder Sucenstiuly pedorred ageration(i]

82 I E rcied Progeasmer cpesasion a8 ThiJue 08 1005117 2005

[Masage a1 | ®|[=== | = |

Ly
E

ar

4 ¥ % 2.6 ASHeaderi=% o
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GFEC, BRI ERAT
e GALAXY FAR EAST CORF.
| __wwwaleccomtw

4, *Féx
4.1.Byteblaster MV/Il % Windows 2K/XP % %4g &

4o % # Programmer :& {7 Hardwar Step pF > 4% & £ 35 3 iz e & 48 -

IEESEREET FYES £33

1. Support version :
B Maxplus2 9.6 or later
B Quartus 2000.03 or later

2. Drivers path :
B Maxplus2 <Maxplus2 install path >\Drivers\win2000\
Default path=c:\maxplus2\drivers\win2000
B Quartus <Quartus install path>\Drivers\win2000
Default path=c:\Altera\QuartusXX\drivers\win2000

3. % EAA
|

S
ERER 7
& D) ,
= B ZEH SO
o smie T ERE T e
: T #T®.. gl
BBy mew. R TFFURBMATIERCD..

B OEPE K 8% 2 A MR

& B e @ a &8

Internet 22 EEAASE EIERiE HiEEE il B2y

saa
azm

%Et;gai%ﬂfﬁ R,

=
=

s
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Jangscnesy e ah - tumssen

M WIF [ T=F -

= o
B OEBTHR IR BERT - 4

EmwRLy .
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S AR
{TERCESRTIRGN: - MNIBERNN  UATIANE maw
e e
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L
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GFOC. HREEERAT

wiw'w. gfec.com.tw

|| WA RS -~ @S F W
imp-

& R ECM A

a:n A TAY| EENE
b |

Y meE

Pl AR -

Adwri Bl
55 Foink FCD Andwellirre (90

Lagucw

Legu IR E

TRy

. BROHAE —
| EFMEH

+ b EIERAE
+ i RIS N N =

WM Altera Byteblaster 4o3 MRt & > Bl & 7 % 51

4.2.Microsoft Window XP SP2 #p % £ B 4813 & * /%

Yok g ﬂ fcgic Window XP # > A= 2 Quartus |l 8 fs » £ 7%
% Hedic Windows XP SP2 s 8 /¥ » Jf & & 374 % Byte-blaster engg s 42.5% >
4 ¥ 12 & * Programmer it {7 42;% Download & A1 %8 - H € 37% % V4o

T

Cd altera\quartusXX\drivers\i386
Bblpt.exe /r —removes the ByteBlaster driver

Bblpt /i —reinstalls the ByteBlaster driver
Net start ALTERABYTEBLASTER

4.3.USB Blaster Driver Installation

i¢ * USB Blasterp= » /f £ % 2 USB Blaster:rgg# 47 5% o H #77f 'rﬁﬁ‘%fﬁ A
90 Bt Quartus 1% IR enP 407¢ o - mUSB Blastersn#t: - 7 d K%
s Alteragxb 4839 -

B Quartus <Quartus install path>\Drivers\usb-blaster
Default path=c:\Altera\QuartusXX\drivers\usb-blaster

1. % USB Blaster # » USB 4§ >« 1 t2 » Windows ¢ g & §* 1) 7773 — 58 &
7o AART P EH G E Y SR EI T G Eb £38) 1 EHT
- -}-}} °
53



http://www.gfec.com.tw/service/download/ug_usb_blstr.pdf
http://www.altera.com/literature/ug/ug_usb_blstr.pdf

GFEC, BB ERAT

e GALAXY FAR EAST CORF.

| __www.gfec.com.tw |

Welcome to the Found New
Hardware Wizard

Thiz wizard helps pou install software for;

Altera USE-Blaster

'j If your hardware came with an installation CD
“Z? or Hoppy disk. insert it now.

what dao you want the wizard to do?

0 Ingtall the software automatically [Recomimended)
% Install from a list or specific location [Advanced)

Click Mest to continue,

L Mest ]I Cancel

2. ERLFETE P WFEFORFAENT? HEF S G REET B
F|5F 2 45 USB-Blaster sp 4258 7 e (=8 > 4o% LI P HPF 0 T
is;—hﬂi;] » ”C:\altera\quartus50\drivers\usb-blaster”{s » & {7 - T 3 o

|l

Please choose your search and installation options.

(&) Search for the best driver in these locations.

Usge the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best diver found will be installed,

[ Search removable media (Hoppy, CO-ROM...)
Ihclyde this locatian if the search:

| ChalteratquartuzB0hdriversiusb-blaster !'v '

) Don't search. | will choose the driver ta install.

Choosze this option to select the device driver fram a list, \Windows does not guarantee that
the driver pou chooze will be the best match for your hardware.

[ < Back |i Newst > ]l Cancel

3. iEFH Altera USB-Blaster & » T - # o

54
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"":qund Mevr Har dhware Wizard

Please select the best match for pour hardware from the list below.

@ Bltera USE-BIasEer

D escription Versmn Manufac:turer Location
Altera IJSB Blaster 15,40 Alfera e \wmdows'\mf'\oem 2.inf

1540 Alera

=] i (2]

This driver is not digitally signed!
Tellme why driver signing is H‘dnottént:

T

4, FH #FITE b ¥ T % Altera USB-Blaster 558 42 ;4

IHardware Installation

I’: The software you afe'ihstallihg for this hardware:
Biltera USB-Blaster

“has not passed Wlndﬁws Logo testing to uﬁﬂfp its: campafblhty
with ‘Windaws 4P, (Tell me:why this testing is important.]

El:m'[lnulng your installation of this software may impair
or destabilize the comect l:lperatlnn of your system
either Jmme-dlal'el_-,l of in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware \rgm:!clr for software that has
passed Windows Logo testing.

5. = = Altera USB-Blaster ¢ %42 &

55




GFEC, BB ERAT

e GALAXY FAR EAST CORF.

| __www.gfec.com.tw |

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for;

% Altera USB-Blaster

Click Finish to cloze the wizard,

56
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RECOMMENDED BOARD LAYOUT FOR TOLC

REV.I DI

.0425 [1.079] No

No OF POS x .0500 +.0600

[1.270] [1.524]

_ =

OF POS x .050 — .025
[1.27] [.635]

.053+-3%2 (TYP)
[1.35+:88
(ALIGNMENT PIN OPTION)

|

118 [3.00]

Bl <8
+
+
365 —p—————
[9.27] RiRIniE
+
+
55898

Z 047+ -333 DIA

[1.19+-88 ]
(LOCKING CLIP OPTION)

—||— .015 [.39]

[

|

168 [4.27]

—| |— .0250 [.635]

PLOT SCALE: 1 = .25
£=
Sdamie 3¢
— ~ =
—— = @
52
810 PROGRESS BLVD. NEW ALBANY, INDIANA 47150 © g
~

PHONE (812) 944-6733 P.0. BOX 1147




REV. |AF

DIMENSIONS ARE IN INGHES

UNLESS OTHERWSE NOTED TTLE:

TOLERANCES ARE:

DWG NQO:

STAGGERED
L ASSEMBLY

TOLC—1XX=XX—=X—Q—XX

SHEET 1 OF 2

SUPPORT ONLY)

-32)

THICK W/SILICON ADHESIVE)

ASP-90590-01-S

|—.325 [8.26] REF

|

.050 [1.27] REF

A‘ —.325 [8.26]

PICK & PLACE PAD

TABLE 1 ONE PLACE DECIMALS #+ .1 THREE PLACE DECIMALS + .005 ANGLES QUAD ROW
wpn BOARD SPACE WHEN : . °
LEAD STYLE A USE TERMINAL | SEE FIG | "\ 150 WiTH soLC TWO PLACE DECIMALS + .01 FOUR PLACE DECIMALS = .0020 +5 SMT TERM‘NA
-02 .2200 [5.588] | T—1M13—01—X—2 1 .2500 [6.350] TOLC—1XX—=XX—X—Q—XX
—12 12850 [7.239] | T-1M14-02—-X-2 2 .3150 [8.000] T T OPTIONS
No OF POSITIONS —LC: LOCKING CLIP
-22 .3637 [9.238] | T-1M14-03—X—2 2 .3937 [10.000] -05, —10, —15, —20, —25 (USE LGC-09-T)
—32 (4424 [11.237] | T-IM14-04—X—2 2 4724 [12.000] =30, —35, —40, —45, -50 —P: PICK & PLACE PAD (EXISTING CUSTOMER
(PER ROW) (USE MPP-16,)
—TR: TAPE & REEL
(SEEOTZABLE R —A: ALIGNMENT PIN
-12 (USE TOLC-XX—Q—A FOR STYLE —02 AND
-22 TOLCH-XX—-Q—A FOR STYLES —12, —22 &
—32 —PL: PLASTIC PICK & PLACE PAD (USE ASP—90590—01-S)
(12708 (254] —K: POLYMIDE FILM PAD (.005 [.13
No OF POSITIONS .0500 [1.270] +.100 [2.54] REF - —
o x ROW SPEC (USE K—850-650)
No OF POSITIONS x .0500 [1.270] +.030 [.76] REF —— 0350 [.889] REF 7O(USQEU§%LC—XX—Q)
(2 ENDS) PLATING SPEC ——
.0275 [.699] REF {No OF POSITIONS —1) x .0500 [1.270] REF —F: SELECTIVE FLASH GOLD
ROW A .000003 GOLD ON CONTACT AREA, —PL OPTION
GOLD FLASH ON TAIL PICK & PLACE PAD
ROW B o (SEE NQTE 3)
‘ —L: SELECTIVE LIGHT GOLD
Ng .000010 GOLD ON_CONTACT AREA, 5"
N[ [# 8 8 8 B B BB B BB BB BE B E B EEE|EEE B|B GOLD FLASH ON TAIL
3 EQ SPACES I e s B 8 B8 8 BB BB BB B 8B 8 B 8 B8 8 HB8 8 B & .270 [6.86] REF (SEE NOTE 3) “R*+.010 [.zsjj
© .0500 + 0035 ngn | BE B B B EEEEBE B B B BE E BE B B E|lE BEEE B —S: SELECTIVE GOLD r
Hi .000030 GOLD ON CONTACT AREA,
BB @B EEBEEEEE EaaaaaaeaaalT GOLD FLASH ON TAIL i
ROW c/ A i
ROW D ct|c2
—t"A
D1 D2 L "S" = (# OF POS x .050 [1.27]) + .100 [2.54]
"R" = ("S"/2) - 1125 [2.858]
—.320 [8.13] REF —|
TOLC—XX—Q 110 [2.79] REF
"R"+.020 [.51
010 [,25] REF —{|— .015 [.38] REF T [.51] r

i

g

[

1L

100 [2.54]

1 070 [1.78] reF

I

.0250.0030 (TYP)—
{.635£.076]

SECT "B—B”

J l».mo [.25] REF

.200 [5.08] REF

.0625 [1.588] REF—

l—.325 [8.26] REF

SECT "A—A"

/T*'\MWJ*D'\*X*E

HH
|

DO NOT SCALE
FROM THIS PRINT

NOTE:
1. MINIMUM PUSHOUT FORCE:

1125 [2.857] REF K—850-650

--.-...).........L
Bsssssnapasinnnne
e -'-'-'-'-'.'.'.'-'T
@ . .

[2].0040 [.102][-05 THRU -30 POS] .

|].0060 [.152][-35 THRU -50 POS| S

" = (# OF POS x .0S0 [1.27]) + .100 [2.54]
" = (7S"/2) - (.354/2)

'f.354 [9.00] REF

.005 [.13] REF

[9.00/.079]

| | 325 [8.26]

.5 LB.

=P OPTION

PICK & PLACE PAD
(EXISTING CUSTOMER SUPPORT ONLY)

(adl

—.360 [9.14] REF

2. PARTS TO BE PACKAGED IN TUBES.
3. —S PLATING CAN BE SUBSTITUTED
FOR —L AND —F PLATING STYLES.

T"R'x.mn [.25]j

T—

4. € REPRESENTS A CRITICAL DIMENSION. i........‘._i }...........L
.

Tllullll.|.l e lI

|l-l|lllIlI0IT

Ay

PROPRIETARY NOTE ©
CNFIDENTIAL AD. PROPRETARY TO " .0550 [1.400]
% A0 SATNOT o

LC-09-T

I
—.056 [1.42] REF

=L

—LC & —A OPTION: LEAD STYLE

—02 SHOWN

—Ill—_0100 [.254] ReF

=

(Np]]

.0200

[.508] (TYP) |

No OF POSITIONS x .0500 [1.270] +.060 [1.52]

R\
121

I
T

.010 [.25] REF

J L.m [8.26]

"S" = (# OF POS x .050 [1.27]) + .100 [2.54]
"R" = ("S"/2) — .1125 [2.858]
MISC\MKTG
TOLC—MKT
.0200 [.508] (TYP) -0300 [.762]
MATERIAL:
—t BODY:
LIQUID CRYSTAL POLYMER 520 PARK EAST BLVD. NEW ALBANY, INDIANA 47150
JL I COLOR: BLACK PHONE (812) 944-6733 P.0. BOX 1147
TERMINAL: CODE 55322
0400 [1.016] (TYP) — -0500 [1.270] DIA PHOSPHOR BRONZE MADE BY: TOLC—1XX=XX—X XX
A D PURVIS 03-18-96 TIXX=XX=X=Q-
=A SHEET 1 OF 2




REV. |AF

PACKAGING VIEWS

PT—1-24-02-70 TUBE
TP—03 PLUG

==
—22

PT-1-24-01-70 TUBE

-
i)

UNLESS OTHERWSE NOTED

DIMENSIONS ARE IN INCHES

TITLE:

TOLERANCES ARE:

ONE PLACE DECIMALS # .1
TWO PLACE DECIMALS + .O1

THREE PLACE DECIMALS + .005
FOUR PLACE DECIMALS +

ANGLES
.0020 *

QUAD ROW STAGGERED
SMT TERMINAL ASSEMBLY

DWG NO:

TOLC—1XX—=XX—=X—Q—XX

SHEET 2 OF 2

npm L

1
|

+ 88

B B|E BB B BB

8 88 8 #

[ 88

# 8 8 B

2 B B B BB B BB B
B B B B B B B B B

B B BB

f
e e 8888 8688©86§©8 B B BB
# 8 8 B 8 B 8B B B B B B B 8 8B B B8 8B B
}E
I

8 B B B8 8 H

8B 8|8 8 B B B B8

8 88 8 &

|

TOLC—XX-Q

(]

[

(Hp]

—
——]
—

caRA

N
TITITOITIIIOONT NOCTOEOROTCATNCE

IN—PROCESS

085 [2.16]

*
TOLCH=-XX-Q

002
004

[&].0040 [102][-05 THRU -30 POS]
[&].0060 [.152][-35 THRU -50 Pos]@

TP-29 PLUG — A2
PT—1-24—01—44 TUBE
TP—03 PLUG
TABLE 2

LEAD STYLE | OPTIONS | PACKAGING TUBE | PLUG

—02/-12 ALL | PT—1-24—02-70 | TP—03

—22 ALL | PT—1-24-01-70 | TP-29

—32 ALL | PT-1-24—01—44 | TP-03

PROPRIETARY NOTE

THIS DOCUMENT CONTAINS INFORMATION
CONFIDENTIAL AND PROPRIETARY TO
SAMTEG INC. AND SHALL NOT BE

REPRODUCED OR TRANSFERRED
DIHER DDCUMENTS OR DISCLOSED 10
OTHERS OR USED FOR ANY PURPOSE
OTHER THAN THAT FOR WHICH IT WAS

OBTAINED WITHOUT THE EXPRESSED

WRITTEN CONSENT OF SAMTEC INC.

SECT "B-B” SECT "A—A"
FIG. 2
OPTION: STYLE —12, =22 & —-32
.0200 [.508] (TYP) .030 [.76]
| © [ T

0550 [1.400] I T

‘ [ H .0200 [.508] (TYP)
—Ill—_0100 [.254] REF
—|  |~—.056 [1.42] REF 0450 [1.143] (TYP) l~—.0500 [1.270] DIA
No OF POSITIONS x .0500 [1.270] +.060 [1.52]
=LC =A
USE LC-09-T

>’< —TOLCH BODY IN THIS VIEW REFLECTS ALTERNATE

STANDOFF DESIGN.

PLOT SCALE 1=.1

USE TOLCH-XX-Q-A

MISC\MKTG

Samlec

TOLCMKT2

520 PARK EAST BLVD. NEW ALBANY, INDIANA 47150
PHONE (812) 944-6733 P.0. BOX 1147

CODE 55322

MADE BY:

D PURVIS 12-03-96

TOLC—1XX—=XX=X-=Q—XX

SHEET 2 OF 2
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1

330 %{ PowerGood
1 |10
2 9
3 8
4 7 —
5 6
CON10C
<« pec_sv U4A VCC_v43
J13 T0263
1 VEC GV 24N out |4 T
IN— 2|0y BB
i b 1ADY =2 R1
DC_Jack ca  _|+ a EN 00 250 ohm 7]
327 331 == =1~ 100 uF MIC293Q7AD |+ c2 R2
0.1uF T~ 100uF)> UN
1] 10 o
1 9
3 8
4
5 6 R3
100 Ohm
DC_6V
CON10C
L1
VCC_V25 VCC_V33 VCC_V25 VCC_V33 />
UN
VCC_V12D VCC_V12A
L2
1 us 329 1 ue
%0 0hm : - vin vout 1-200m 2 1 Vin vout [-2 />
GND 2 GND V
T~ Ci84 3 4 PG T~ C3 T~ Cl64 T~ c185 3 4 PG ~T~ C4 T~ CI65
1-2-> 00hm EN PG 10 uF EN PG 10 uF UN
0.1uF 0.1uF 0.1uF 0.1uF
MIC5268BMM MIC5268BMM
L3
oTP14 />
TP15 - V
; 7 UN
PG VCC V43 VCC_V33
L4
B -
: vce_lol vce_l02 vce_lo3 vCce_loa : />
| |
| ! V
| r r |
| i i 1 i ! R58 R59 R60 00hm
| C5 T~ C6 c7 ~T~ C8 c9 -1~ Ci10 Cl1 T~ C12 ! 00hm 220 Ohm UN
| 10 uF 10 uF 10 uF 10 uF 10 uF 10 uF 10 uF 10 uF I
| | :;
| |
‘ \L \I/ \L \L !
I = ~ c13 ci4 - cis ci6 - c17 cig >~ c1o c20 | p 4 4
I 10 uF 10 uF 10 uF 10 uF 10 uF 10 uF 10 uF 10uF |
| ) ) | D1 D2 D3
| I Weieo Weieo
| VCC_I05 vCce_lo6 vce_lo7 vce_los | ~ ~
| ]' ]' | - - -
: : 9 9 9 [Titie
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o GFEC Stratix Il Development Board
ize Document Number
B <Doc>
Date: Thursday, June 09, 2005 Eheet 1 of 17
I

5 | 4 | 3 | 2 1




1

DC_6V << VCC 5V L({ PowerGood
R4
UN 9
s u3 L
> > c22
! 1N5817 S i,
3 10uF
g ss1 > ss2
c23 = 132
0.001uF
. = Ny €25 >> DC_6V
BOOT1 BOOT2 Tooowr
UN
“Tor ]
= b
- 0.1 yENE Q1 23{ yGATEL UGATE2
— M~ O W0
= —Nm
vCe_vi2
Sla4200y 22 pHASEL PHASE2
vCC_v33
Modify T
R7 2 2 AR
14K Ohm | 'SEN1 AT 1.4K Oh ~EA
4R7 1 6R8
C36 R9  _|C29 Cc45 ™~ ©Ww C40 C41
= 4.02K ca7 _|c3o R10 - =
0.1uF 100uF  [100uF Saes LGATEL LGATE2 = 23.7K Ohm 0.01uF |0.1uF
100uF _[100uF
) §ia4z00y =
20 pGND R
FB2
R11
15 FB1 . s 7.5K Ohm
SGND I
R12 101w
8.06K Ohm T
14 -
191 sp1 SGND R13
= 100 Ohm
13
*—51 sp2 GATE3 £ vee_vzs
Qs
253333
q
OCSET1 FB3 2
R14
T20K Ohm _lea2
R15
100uF 17.4K Ohm
CTT T T T T TTTTTTTTTTTTToo T OCSET2 R16 = _lcaz _[cas
| 29 a 120K ghm - -
‘ | SGND g 9 3 0.01uF [0.1uF
| | Q > o
‘ VCC_V43 VCC_V33 VCC_V25 VCC Vi2 | o « o R17
I 8.25K Ohm
| | ~
! |
! P1 P2 P3 P4 P1 I ISL640PIR
: ! PG
| =
| | R18 R19 =
I | 100K Ghm  UN [Titie
| = | GFEC Stratix Il Development Board
|
|
| | VCC 5V ize Document Number ev
[ ) B | <Doc> A
Date: Thursday, June 09, 2005 Eheet 2 of 17
5 4 | 2 | 1




) | 3] v @ I <
=
S 3<
|
S
> S
El
(v}
g & i
O|| e
11
bl
w
g 5
2 o
Of|= .
[
g . B
® S
© 8
- B
I( 3
A 2
w o
] £ o)
© 8 g S
S g S|
I 3 o
_nv D |5 of
~ & o |a 5
5 3 = [€ 3
o g = |5
S = |2
- g |E @
|({ s |E K
1T 5By B
o -
o |38 |F
L |1oa
O |av
2 2o |8
TS (1 M [a]
~
B
j . I
a
=3
S
1 3
E £ B
5 ]
2
w
mp
o
S
OoR
=
=
o
&
©
=
n
Q
=
A ef <
w0
N
2
0
o) | ©
or = ___.
> N %
© R
- S
~ L I
8 g AN
© 8
[
_—V <
® 5 S ou
o g o 2
[ [
e 5
o g -
[
o
= /
> !
Q
of
>
T
>
o -
a R =
a ]
| 13}
S |
S I(
< 5 -
~ ('8
=505
(S
1°
—
=
>
[}
8]
>
INEE
EA.
o
) -
i
o qd qd o N 9 v o o o q o qd 1 o N 9 1 o qd q§ o 4 9 v o o o 9
R AR R "R SR SR TR SR SR SR SR SR R PR SR R SR SR SR SR SR SR SR PR SR SR SR SR SR SR R S
|
Q
of
> e e — T —errrn S —rrnrn N —errrrn S —rrrrn © —
MOm\vw_:ao Mow\vm_:.ﬁo mow\ﬁw_:ﬁo mOm\vw_:ao Mow\ﬁw_z.ﬁo MOm\vw_:ao Mow\vm_:.ﬁo Mow\ﬁw_:ﬁo
s} S s} S s} s} S s}
o) w®
i
o ~ e | ] od ~ g ) od N~ e | u] o ~ g ) od ~ g [Te | o ~ e | ] od ~ g ) od N~ e | u]
b S N S b N b N N b N N N S S N N S N b S b= b= S S S = b N S
|
Q
Qf
e —arnT e e —ernra o et @ et 2 e
MOm\vw_ nt’o mow\vm_ nT'o mow\ﬁw_ nto WOm\vw_ nt’o mow\ﬁw_ nt'o MOm\vw_ nt’o mow\vm_ nT'o Mow\ﬁw_ nto
[} G [} 5 5} [} G [}




VCC_VTT VCC VTT
RN2 50 Ohm RN4 50 Ohm
9 8 DDR_DQ6 9 8 DDR
10 7 DDR DQ2 :82*22 +—10 7 DOR :gg*ggg
1 5 DDR DMO - 11 5___DDR -
R DD 104_B5 R 103_G20
I 5 DDR DQSO | 12 5 DDR -
R_DOS 104_C4 R 103_G21
13 4 DDR_DQ5 - 13 4 DDR -
= 104_D6 L 103_320
14 3 DDR DOT 1047 D5 414 3 DDR 103_K21
15 > DDR DQ4 e 15 > DDR 103 K22 VCC_DDR_Vref
DDR_DQO - 16 1 DDR -
16 1 104_B4 103_L19
RN6 50 Ohm RN 50 Ohm oA VCC_V25 VCC V25 vce v2s
9 g  DDR DM 104_B8 9 g DDR 103_B21 vee vy
10 7 DOR DQSL 22104 p7 ¢—10 7 DDR 103_D19 J108
11 6 DDR DOIS 22104 ag 11 6 DOR 103_C21 L vrefl  Vref2 [2
12 5 DOR DI 104_E7 12 5 DOR 103_E19 2l ys S |4 —DOR DQaZ 1271 pos2 DQ36 (28— R
13 2___DDR DQIZ - 13 4___DDR - DDR_DQO 5| VSs1 V 5 DDR_DQ4 DDR_DQ33 109 | B9 Q36 ™59 DDR_DQ37
R 104_C9 L 103_A21 DQO DQ4 DQ33 DQ37
14 3 DDR_D 14 3 DDR C190 DDR _DQ1 7 8 DDR_DQ5 131 132
R 104_B7 4 R 103_B20 DQ1 DQ5 VDD21  VDD22
15 2 _DDR D oaat 15 > DDR o5k SN TS DDR DQs4 133 | 1005 D ras DDR_DM4
16 1__DDR DO3 . 16 1 DOR - 0.1uF DDR DOSO 11 1 DDR_DMO DDR DO34 135 136 DDR DQ38
104_A4 103_J21 OOR Doz 1 boso omo 2 BOR D06 1351 pQsas DQ38
RN10 50 Ohm RN12 50 Ohm 15 \':/’gé v%gi 16 DDR DQ35 139 ‘SS§§3 vgsgg 140 DDR_DQ39
9 g  DDR DQ21 9 g  DDR DDR_DQ3 17 18 DDR_DQ7 DDR_DQ40 141 ] P9 Q39 =) DDR _DQ44
R 104_B10 R 103_C23 — DQ3 DQ7 DQ40 DQ44
10 ba DDR_DQ17 10 7 DDR = DDR_DQ8 19 20 DDR_DQ12 143 144
R 104_E8 < R 103_D21 DQ8 DQ12 VDD23  VDD24
11 6 DDR DQ20_22104"a10 11 6 DOR 103_A23 211 \ypps  vDD4 [-22 DDR DG 145 1 pQa1 DQas [-146 DOR DG4S
I 5 DDR DQ16 - 12 5 DDR - DDR_DQ9 23 2 DDR DQ13 DDR_DQS5 147 ] BP9 DDR_DM5
R 104_D8 R 103_D23 DQ9 DQ13 DQS5 D5 [-148
13 4 DDR DOI5 13 4 DDR DDR_DQSL 25 2% DDR_DM1 149 | 150
R 104_A9 L 103_C22 DQSL DM1 VSS25  VSS26
14 3 DDR DQIT_9%, 0779 =T 2 DDR lo5-caa T O DDR _DQ42 151 ] 1252 oas [ 152 DDR_DQ46
15 > DDR DQ14 - 15 > DDR - DDR_DQ10 20 DDR DQ14 DDR_DQ43 153 154 DDR _DQ47
16 1 DDR D010 _99!04-C8 16 . DDR 103_A22 BOR DOIT 221po10  DQ14 32 SOR DO T DQ47 (24
104_E6 103_C20 3{poi1  pois |2 [ 57| VOD25  vbD26 50
RN14 50 Ohm RN16 50 Ohm 35 /DD VDDG o 159 | VDD27 CLKLn$es g'OA-Dlﬁ
] . 104_C15 CLKOp ~ VDD7 VSS27  CLKL| 104_C16
9 8 DOR DQ28 5, pp 9 8 DOR 103_E25 104_B15 pcikon  vss7 |38 161 vssog  vsszo (62
m 7 DDR D024 | 10 > DDR & | 20 DDR DQ48 163 164 DDR DQ52
R2R% 104 E1L < - 103_A25 39 fvsss  vssy DQ48 DQ52
11 6 DDR _DQ23 11 6 DDR DDR_DQ49 165 | 166 DDR_DQ53
& 104_D11 R 103_A24 DQ49 DQ53
I 5 DDR bo1o 95 07D 12 5 DDR 103_F23 DOR DQI6 411p016  DQ2o [42 INENPIOG 167 ypp2g  vDD29 [16B—9
13 4 DDR DQ22 . 13 4 DDR - DDR_DQ17 43| P9 Q20 [~/ 7 DDR DQ21 DDR_DQS6 169 | 170 DDR DM6
R 104_D10 L 103_C24 DQ17  SQ2l DQS6 DM6
14 2 DDR DOIS 14 2 DDR 45 DDR D50 171 172 DDR_DQ54
= 104_F8 ¢ = 103_F22 vDD8  VDDY 46— DQ50 DQ54
15 2 DDR DM2 5 04010 15 2 DOR 103 823 DDR_DQS2 47 1pos2  pwmz 48 DDR_DW2 173 | yss30  vssal (L4
16 1__DDR DQS? - 16 1___DOR - DDR DO18 49 50 DDR DQ22 DDR DQ51 175 176 DDR DQ55
104_F9 103_D22 41pgis D22 [0 OOR DO%s 15 post DQss [ oK Doto
RN18 50 Ohm RN20 50 Ohm DDR DOQ19 53| poss) Voorllma DDR DQ23 9 | US55 vbnes |80
9 g  DDR DQ31 9 g  DDR DDR_DQ24 55 | DQ Q DDR D028 DDR_DQ57 181 182 DDR DQ61
R _DQ3 104_A12 R 103_E26 DQ24  DQ2s [ DQ57 DQ61
10 7 __DDR DO27 10 7 __DDR 57 DDR DQS? 183 184 DDR_DM7
2 104_G12 < - 103_C26 VDD10 VDD11 [F28——d DQS7 DM7
11 6 DDR DQ30 2|0, g1 11 6 DOR 103_E£27 DDR DQ25 591 pgos  DQ2o (B2 — 1851 yss3z  vssas |18
I 5 DDR DQ26 | 12 5 DDR - DDR_DQS3 51| PQ Q29 [~y DDR_DM3 DDR DQ58 187 DDR DQ62
R 104_G11 R 103_D26 DQS3 DM3 DQ58 DQ62 [ B8
13 4 DDR D 13 4 __DDR 63 64 DDR D059 189 | 100 DDR DQ63
R 104_C12 L 103 D25 VSS12  VSS13 DQ59 DQ63
14 3 DDR_DQS3 14 3 DDR DDR_DQ26 65 | 66 DDR_DQ30 191 192
R 104_F11 4 R 103_B25 DQ26  DQ30 VDD32  VDD33
15 2 DDR_DQ29 15 2 DDR DDR_DQ27 67 | 68 DDR_DQ31 SPD_SDA 193
DoR Doz <104 ALL Sen 103_C25 D27 DQ31 |8 SPD_SDA SPo ot 193 spa SAO
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CBO CB4 VDDSPD  SA2
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10 7 DDR_DP2 - 10 7 DDR - DDR_DQS8 77 78 DDR_DM8 el o~ |
R 104_G13 < R 103_D27 DQS8 DMs8 o 0
11 5 ___DDR DM8 11 s __DDR DDR_DP2 q 80 DDR_DP6 | 1
& 104_D14 R 103_C28 cB2 CcB6 L L
12 5 DDR DOSE X54c13 12 5 DDR 103_827 81{ypp1a  vDDI15 |82 = 10K Ohm =
13 4 DDR DPS 104 F14 13 4 DDR 103_A29 DDR DP3 83 | cg3 ca7 |84 DDR _DP7
14 3 DDR DPL 104 F13 14 3 DOR 103" A28 »—851 Nc1 NC2 (88— 1 L
15 2 DDR_DP4 15 2 DDR 87 | 88 = =
16 1 DDR DPO 104_B14 16 T DOR 103_B29 BT vssis  vssi7 |58
104_E13 103_A27 |047515§§ BlpClkep  vss18 oo DDR SO-DIMM
RN26 50 Ohm RN28 50 Ohm 104_D15 CLK2n  VDD16 -
9 g DDR AL ) 93 94
2 & DpR AT 104 i IS TS 2 Clet 25| (e Ciieo |28
1 5 DDR BA oKy I 5 DDR A3 az | OO oo [ea DDR BAZ
12 5 DDR AL 1037120 12 S5 DDR_A12 29 1 12 A1l (100 DR A1
13 4 CLKeO - DDR_A9 101 102 DDR_A8
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15 YV, BDR DPY o ] NANS "DDR DQ63 ¢ 05 £28 DDR A7 105 | 3 20 [Cao8 DDR A6
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R o (T
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01 U32 15 Bl U32 O. 14 34 Al 24 AC24 01 AF: AFE32 — — — —. P AE27. 01 AE27
OL U1 o ALl U3t 5 15| AL0 B10 [52 A B10 [ AGoS O AF3l arg, | 'O_DIFFIO_RX8p I0_DIFFIO_TXOn [-A=68—877557
A12 All B11 B11 = I0_DIFFIO_RX8n I0_DIFFIO_TX9p
01 _U30 17 U30 O 16 32 Al 32 AC26 O1 AE32 AF32 | AD26 101 _AD26
A13 A12 B12 B12 c = I0_DIFFIO_RX9p I0_DIFFIO_TX9n c
01 U29 18 U229 [6] 17 31 Al 31 AC27 O1_AE! AE31 AC27 101 AC27
Al4 A13 B13 B13 I0_DIFFIO_RX9n I0_DIFFIO_TX8p c
O1 V31 19 V31 O. 18 30 Al 30 AB23 01 AD: AD32 AC26 101 AC26
o1 Va0 >0 | ALS Ve 5 o] AL4 B14 [0 A BL4 [ ABo4 01 AD31 apa, | 'O-DIFFIO_RX10p I0_DIFFIO_TX8n O1 ABo8
o1 W32 Al6 Al5 B15 B15 c 10_DIFFIO_RX10n 10_DIFFIO_RX11p
21 W32 [¢) 20 28 28 AB25 O1 AC32 AC32 AB27 |01 AB27
AL7 A16 B16 B16 I0_DIFFIO_RX12p I0_DIFFIO_RX11n
01 W31 22 W31 O 1 7 27 AB26 01 AC. AC31 AA27. 01 AA27
A18 AL7 B17 B17 I0_DIFFIO_RX12n I0_DIFFIO_TX12p
*—281 a19 O 2 A18 B18 |28 B18 |28 AB2/ 191 ABS2_AB32 {15 701FFI0_RX16, I0_DIFFIO_TX12n |-AA26 101 AAZ
0 23 25 B B28 o3 25 BI AB28 O1 AB31 apa1 | |9- _RX16p - — Yo7 101 Y27
A19 B19 A19 B19 01 AA32 aasp | 'O_DIFFIO_RX16n I0_DIFFIO_TX13p [~V o——157 V55
R75 1K Ohm O AASL apg, | 'O_DIFFIO_RX18p I0_DIFFIO_TX13n [ o ——57 o7
BiE I—35C47 BE2 R77 1K Ohm R79 1K Ohm 01 V3L — ya1 | 'O-DIFFIO_RX18n I0_DIFFIO_TX15p oL W26
BE1 B1E jg BE2 GND_1 B1E dg BE2 GND_1 SR I0_DIFFIO_RX17p I0_DIFFIO_TX15n [ 157 Voz
2= Y Y30 |
— BEL GND_2 BE1 GND_2 O1T W32 wap | 'O-DIFFIO_RX17n I0_DIFFIO_TX17p [7e2—157Vo3 101_V24
QS_32X861 - — — 01 Wal a1 | 'O-DIFFIO_RX19p I0_DIFFIO_TX17n [ 20— 5778 101_v23
QS_32x861 - QS_32X861 = 01 V3l a1 | |O_DIFFIO_RX19n I0_DIFFIO_TX19p [~ 55 o1 Uo7 101_U28
T 01 V30 I0_DIFFIO_RX20p I0_DIFFIO_TX19n O AEzsK!01_U27
_— 2= oY V30 | =
J5B 18 —|— 51U I0_DIFFIO_RX20n I0_DIFFIG_TX1p [-AE28—F77E50
2o oz U32 | =
10_CLK2p I0_DIFFIO_TX1n
C25 A25 :; g?E&lz :; A25 C25 :2; 8 X?slo U311 \5"Clkan I0_DIFFIO_TX2p :322 g ﬁgi
B1 U28 <—1521 po5 B2s5 2 152 B1_U28 'awﬁﬁﬂ- FPLL8CLKP 10 DIFFIO_TXx2n [-AD24—er7es
'— 153 | .
B1_U27 C26 A26 2o Toa B1_U27 0T AH30 atizg | FPLLBCLKN I0_DIFFIO_TX4p [~ <285 TAco4
154 c2
B1_U23 D26 B26 22 Toe B1_U23 0T AH20 ani 10_DIFFIO_RX1p I0_DIFFIO_TX4n O AB6
'— 155 |
B1_U22 c27 A27 B1_U22 VCC Va3 u12 VCe Va3 u3s2 O AG30 29 1 |0 DIFFIO_RX1n I0_DIFFIO_TX5p
'— 156 | |-56. CC /CC_! AG30 AR25 101 AB25
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157 57 157 01 AG29 AG29 AA25 101 AA25
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— 158 | é—— 36 ]
B1 V24 D28 B2g |28 158 B1_V24 vee_1 Ne1 H—x vee_1 Ne1 X O1 AF20 araq| I0_DIFFIO_RX5p I0_DIFFIO_TX6n [422%4—5775¢
159 | L 48 | L 48 | >
B1_V2 c29 A29 |22 - Bl V23 VCC_2 Ne2 R vCcC_2 NC2 8 = 29 1 |0 DIFFIO_RX5n |0_DIFFIO_TX11p
29160 | ;59 gg (60 160 OL AES0_AE30 | |0 D0 RX6 I0_DIFFIO_TX11n |x24101 Y24
W28 161 61 161 B 01 Y31 2 46 Y31 01 AA22 2 46 B1 AA22 O1 AE29 AE29 — — P — —. " "Wos 01 W25
Wor 1o ] €30 A30 o> o oL V30 s BO Y30 OL AA 2 A0 BO [ AATS 01 AD30 angg | 'O-DIFFIO_RX6n I0_DIFFIO_TX14p [Rve8——57\y57
W6 1aa | D30 B30 o2 Toa oL V29 ra B1 —4544 Y29 OT AA2d 5] Al BL [ AAL 01 AD25 aDag | 'O-DIFFIO_RX13p_90  I0_DIFFIO_TX14n [~ 5773
C31 A3l A2 B2 A2 B2 c I0_DIFFIO_RX13n_90  I0_DIFFIO_TX20p 101_U23
W25 164 64 164 Ol Y28 5 43 Y28 O1 AA25 5 43 AA25 01 AC30_AC30 u22. 01 U22
D31 B3l A3 B3 A3 B3 > I0_DIFFIO_RX14p_90  I0_DIFFIO_TX20n 101_U22
W24 165 65 165 01 AA32 6 42 AA32 O1 AA26 6 42 AA26 01 AC29 AC29 AB24 101 AB24
C32 A32 A4 B4 A4 B4 5 I0_DIFFIO_RX14n_90  IO_DIFFIO_TX3p 5
W23 166 66 166 01 AA31 z 41 AA31 O1 AA27 7 41 AA27 O1 AB30 _AR30 AR23 101 AB23
Wor  1ay ] D32 B32 2 Tos O1T AASD s B5 [ AASO ol V22 5] A5 BS [0 735 01 AB29 appg | 'O_DIFFIO_RX13p I0_DIFFIO_TX3n [8ea— 577753
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Stratix VCCINT Place those Cap to per VCCINT pin as near as possible

49 C50 C51 C52 C53 C54 C55 C56 C57 C58 C59 C60 C61 C62 C63 C64 C65 C66 C67

C68

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 0.1uF 0.1uF 0.1uF 0.1uF

=

|
|
|
|
|
|
|
|
|
|
: C69 C70 C71 C72 C73 C74 C75 C76 C77 C78 C79 C80 Cc81 C82 C83 C84 C85 C86
|
|
|
|
|
|

Stratix 1l VCCIO Place those Cap to per VCCIO pin as near as possible
vce_Io1 vcc 102 vcc 103 vcc 104

|
|
|
— |
T |
|

87 C88 C89 C90 C91 C92 C93 C94 C95 C96 Cc97 C98 C99 C100 C101 C102 :
. 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 0.1uF 0.1uF 0.1uF :
|

|

|

|

|

|

|

|

|

|

C103 C104 C105 C106 C107 C108 C109 C110 C111 C112 C113 C114 C115 C116 C117 C118
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 0.1uF 0.1uF 0.1uF

12

vCC_I05 vCC_I06 vce_lo7 vCe_lo8
| 1
Stratix Il VCC PLL_Out Place those Cap to per VCC PLL_out as near as possible
VCC_l103 VCC_l04 VCC_lo7 VCC_l08

0.1uF 0.001uF 0.1uF 0.001uF 0.1uF 0.001uF 0.1uF 0.001uF

|

|

|

|

|

— |

T |
|

C144 C145 J_Cl46 J_Cl47 J£148 J£149 C150 C151 :
|

|

|

|

|

|
|
|
|
|
C |
|
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 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF I
|
|
|
|
|
|
|
|
|
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VCC_V33

%{ PowerGood
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VCC_va3 1K EP25901020
VCC_V33 Ul Configure
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19 R36 1K Ohm = Ga_| TMEPDIODEN
o MSELO P
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S Nor R | A Do ca
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2 1 DCLK NSTATUS 2 7 R47 R48
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QUICKSWITCH® PRODUCTS

IDTQS32X861

HIGH-SPEED CMOS
20-BIT BUS SWITCH
WITH FLOW-THRU PINOUT

F

EATURES:

Enhanced N channel FET with no inherent diode to Vcc
5Q bidirectional switches connect inputs to outputs

Zero propagation delay, zero ground bounce

Undershoot clamp diodes on all switch and control inputs

Available in 48-pin QVSOP package

APPLICATIONS:

Hot-swapping, hot-docking
Voltage translation (5V to 3.3V)
Power conservation

Capacitance reduction and isolation
Bus isolation

Clock gating

DESCRIPTION:

The QS32X861 provides two sets of ten high-speed CMOS TTL-
compatible bus switches. The low ON resistance of the QS32X861 allows
inputs to be connected to outputs without adding propagation delay and
without generating additional ground bounce noise. The Bus Enable (BEn)
signalsturnthe switches on.

The QS32X861 bus switchisideal for switching digital buses, as well as
for hotplug buffering and 5V to 3V conversion.

The QS32X861 is characterized for operation at -40°C to +85°C.

FUNCTIONAL BLOCK DIAGRAM

A0

A9

BE1

A19

———— o o —— o — — ——— — — — —— —

The IDTlogois aregistered trademark of Integrated Device Technology, Inc.

INDUSTRIAL TEMPERATURE RANGE
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IDTQS32X861

HIGH-SPEED CMOS 20-BITBUS SWITCHWITH FLOW-THROUGH PINOUT INDUSTRIAL TEMPERATURE RANGE
PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS®)
U, Symbol Description Max Unit
ne [ 1 a8 [] vee VTERM@ | Supply Voltage to Ground —05t0+7 %
— VTErM® | DC Switch Voltage Vs —05t0+7 %
Ao []2 47 [] BE1
VTERM@ | DC Input Voltage VIN 0510 +7 %
Al E 3 46 :l Bo Vac AC Input Voltage (pulse width < 20ns) -3 V
Az [ 4 45 [1 81 lout DC Output Current 120 mA
As [s a4 [] B2 Pvax | Maximum Power Dissipation (Ta = 85°C) 05 W
As []e 43 [] Bs TsTG Storage Temperature —65t0+150 [ °C
As []7 42[] Ba NOTE:
A6 |: 8 41 :| Bs 1. Stresses greater than those Iis.ted unc_ie( ABSOLUTE MAXIMUM RATINQS may cause
permanent damage to the device. This is a stress rating only and functional operation
A7 I: 9 40 :I Bé of the device qt these_qr any qther conditipns above those indicated in thg operatio_nal
As [ 10 3o [ e7 Condions fo exended porods may et gty
Ao I: 11 38 :l Bs 2. Vee terminals.
GND I: 12 37 :I Bo 3. All terminals except Vcc.
NC [] 13 36 | ] vce
Ao [] 14 35 | ] BE2
A1 []15 34 ] B1o
A1z [] 16 33 ] But CAPACITANCE
A1z [] 17 32 [] B2 (TA=+25°C, f=1.0MHz, Vin = 0V, Vour = 0V)
A4 [] 18 31 |] B1s Pins Tvp. Vax®@ 1 Unit
A1s [] 19 30 [] B14 Control Pins 3 5 pF
A1e [] 20 29 [] B1s Quickswitch Channels (Switch OFF) 5 7 pF
A17 |: 21 28 :l B16 NOTE:
A1s I: 22 27 :l B17 1. This parameter is measured at characterization but not tested.
A9 [] 23 26 | ] Bis
GND [] 24 25 | ] B1o
QVSOP PINDESCRIPTION
TOP VIEW Pin Names 110 Description
Ao- A9 110 Bus A
Bo- B19 110 Bus B
BEn [ Bus Enable
FUNCTION TABLE®
BET1 BE2 Ao-As | A10-Alo Function
L L Bo - B B10 - B19 Connect
L H Bo - B z Connect
H L z B10 - B19 Connect
H H z z Disconnect
NOTE:

1. H = HIGH Voltage Level
L = LOW Voltage Level
Z = High-Impedance



IDTQS32X861

HIGH-SPEED CMOS 20-BITBUS SWITCHWITH FLOW-THROUGH PINOUT INDUSTRIAL TEMPERATURE RANGE

DCELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Industrial: TA =-40°C to +85°C, Vcc = 5.0V £5%

Symbol Parameter Test Conditions Min. Typ.W) Max. Unit
ViH Input HIGH Level Guaranteed Logic HIGH for Control Pins 2 — — v
ViL Input LOW Level Guaranteed Logic LOW for Control Pins — — 08 v
IIN Input LeakageCurrent (Control Inputs) | OV < VIN < Vce — +0.01 +1 HA
loz Off-State Output Current (Hi-2) 0V < Vourt < Vee, Switches OFF — +0.01 +1 HA
Ron Switch ON Resistance Vce = Min., Vin = 0V, lon = 30mA — 5 7 Q
Vce = Min., Vi = 2.4V, lon =15mA — 10 15
Ve Pass Voltage® vee =5V, lout = -5pA 37 4 42 v
NOTES:

1. Typical values are at Vcc = 5.0V, Ta = 25°C.
2. Pass Voltage is guaranteed but not production tested.

TYPICAL ON RESISTANCE vs VIN AT Vcc =5V

16
RON 14 /
(ohms) /
12
10
8 /
6 e
4
2
0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
VIN
(Volts)



IDTQS32X861

HIGH-SPEED CMOS 20-BITBUS SWITCHWITH FLOW-THROUGH PINOUT

POWER SUPPLY CHARACTERISTICS

INDUSTRIAL TEMPERATURERANGE

Symbol Parameter Test Conditions® Typ@ Max. Unit
lccQ Quiescent Power Supply Current Vece = Max., VIN = GND or Vee, f=0 02 6 pA
Alcc Power Supply Current per Control Input HIGH®) Vee = Max., VIN=3.4V,f=0 — 25 mA
lccp Dynamic Power Supply Current per MHz#) Vcce = Max., A and B pins open — 0.25 mA/MHz
BEn Control Input Toggling at 50% Duty Cycle
NOTES:

1. For conditions shown as Min. or Max., use the appropriate values specified under DC Electrical Characteristics.

2. Typical values are at Vcc = 5.0V, 25°C ambient.

3. Per TLL driven input (Vin = 3.4V, control inputs only). A and B pins do not contribute to Alcc.

4. This current applies to the control inputs only and represents the current required to switch internal capacitance at the specified frequency. The A and B pins generate no significant
AC or DC currents as they transition. This parameter is guaranteed but not production tested.

SWITCHING CHARACTERISTICS OVER OPERATING RANGE
Ta=-40°C to +85°C, Vcc = 5.0V + 5%;
CLoap = 50pF, RLoap = 50092 unless otherwise noted.

Symbol Parameter Min.®@ Typ. Max. Unit
tPLH DataPropagation Delay 2-3) — 0.25 — ns
tPHL Anto/fromBn
tPzH Switch Turn-on Delay 15 — 6.5 ns
tPzL BEn to An/Bn
tPHZ Switch Turn-off Delay @ 15 — 55 ns
tPLz BEn to An/Bn

NOTES:

1. Minimums are guaranteed but not production tested.

2. This parameter is guaranteed but not production tested.

3. The bus switch contributes no propagation delay other than the RC delay of the ON resistance of the switch and the load capacitance. The time constant for the switch alone
is of the order of 0.25ns for CL = 50pF. Since this time constant is much smaller than the rise and fall times of typical driving signals, it adds very little propagation delay to the
system. Propagation delay of the bus switch, when used in a system, is determined by the driving circuit on the driving side of the switch and its interaction with the load on
the driven side.



IDTQS32X861

HIGH-SPEED CMOS 20-BITBUS SWITCHWITH FLOW-THROUGH PINOUT INDUSTRIAL TEMPERATURE RANGE

ORDERING INFORMATION

IDTQS XXXXX XX X
Device Type Package Process
I Blank Industrial (-40°C to +85°C)
|Q1 48-Pin QVSOP
| 32x861 High Speed CMOS 20-Bit Bus Switch

with Flow-Through Pinout

CORPORATE HEADQUARTERS for SALES: for Tech Support:
I DT 2975 Stender Way 800-345-7015 or 408-727-6116 logichelp@idt.com
e Santa Clara, CA 95054 fax: 408-492-8674 (408) 654-6459
www.idt.com
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