A I:l —E DY/A FLEX 10KE

®
1999 5 ver.2 Data Sheet
u System-on-a-Programmable-Chip™
PLD
Preliminary
. EAB 16
Information
[
30,000 200,000
EAB 4,096 98,304 RAM
[
MultiVolt™ 1/0 2.5V 3.3V 5.0V
250MHz I/O tsu fco
Peripheral Component Interconnect Special Interest Group PCI
SIG PCI Local Bus Specification, Revision 2.2
33MHz 66MHz 3.3V
-1 PCI Local Bus Specification,
Revision 2.2 5.0V
IEEE Std. 1149.1-1990 Joint Test Action Group
JTAG BST
JTAG
BST
FLEX 10KE
EPF10K30E EPF10K50E EPF10K100B
EPF10K50S
(1) 30,000 50,000 100,000
119,000 199,000 158,000
LE 1,728 2,880 4,992
EAB 6 10 12
RAM 24,576 40,960 24,576
1/0 220 254 191
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FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

FLEX 10KE
EPF10K100E EPF10K130E EPF10K200E
EPF10K200S
(1) 100,000 130,000 200,000
257,000 342,000 513,000
LE 4,992 6,656 9,984
EAB 12 16 24
RAM 49,152 65,536 98,304
1/10 338 413 470
(1) IEEEStd. 1149.1 JTAG JTAG 31,250
«-® - 5.0V FLEX 10K 3.3V FLEX 10KA
“ FLEX 10K Embedded Programmable Logic
2.5V
JTAG
ICR
ClockLock™  ClockBoost™
100%
I/0

FastTrack”

I/0
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Preliminary Information

FLEX 10KE Embedded Programmable Logic Family Data Sheet

Vecao
m  Windows PC Sun SPARCstation HP 9000 700/
800 IBM RISC System /6000
MAX+PLUS" II Windows PC
Sun SPARCstation HP 9000 700
Quartus™
[ ]
FineLine BGA™ 144 672
FLEX 10KA FLEX 10KE
SameFrame™

m  EDIF Electronic Design Interchange Format

LPM Library of Parameterized

Modules DesignWare Verilog HDL VHDL
OrCAD
EDA
FLEX 10KE 110 ) 2) 3
144-Pin | 208-Pin | 240-Pin | 256-Pin | 356-Pin | 484-Pin | 599-Pin | 600-Pin | 672-Pin
TQFP PQFP PQFP | FineLine BGA | FineLine PGA BGA |FineLine
RQFP BGA BGA BGA
EPF10K30E 102 147 176 220 220 (4)
EPF10K50E 102 147 189 191 220 254 254 (4)
EPF10K50S 102 147 189 191 220 254 254 (4)
EPF10K100B 147 189 191
EPF10K100E 147 189 191 274 338 338 (4)
EPF10K130E 186 274 369 424 413
EPF10K200E 470 470 470
EPF10K200S 182 274 369 470 470 470
(1)
(2)  FLEX 10KE TQFP PQFP
PGA BGA
3) 1/0
1/0 MAX+PLUS 1II 9.1
1/0
(4) 484 FineLine BGA SameFrame
FineLine BGA 256 484 672
FineLine BGA Quartus MAX+PLUS II
Altera Corporation Page 3



FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

FLEX 10KE
144-Pin 208-Pin 240-Pin | 256-Pin | 356-Pin | 484-Pin | 599-Pin 600-Pin | 672-Pin
TQFP PQFP PQFP FineLine BGA |FineLine PGA BGA | FineLine
RQFP BGA BGA BGA
mm 0.50 0.50 0.50 10 1.27 10 1.27 1.0
mm? 484 936 1,197 289 1,225 529 3,904 2,025 729
X 22x 22 [30.6x 30.6 [ 34.6x 34.6 | 17x 17 | 35x 35| 23x 23 | 62.5% 62.5| 45% 45 | 27x 27
mmx mm
FLEX 10KE FLEX 10K
CMOS SRAM
Flexible Logic Element MatriX FLEX
200,000 FLEX 10KE
32
FLEX 10KE 100%
FLEX 10KE
FLEX 10KE
DesignWare
LPM

Verilog HDL VHDL
AHDL

Page 4 Altera Corporation




Preliminary Information

FLEX 10KE Embedded Programmable Logic Family Data Sheet

FLEX 10KE
LE EAB
-1 -2 -3

16 16 0 200 188 128 MHz
16 16 0 200 188 128 MHz
16 (1) 10 (o] 3.2 4.3 5.5 ns

16 544 0 93 86 64 MHz

2
256x 16 RAM 0 1 212 181 131 MHz
2)
256x 16 RAM 0] 1 142 128 94 MHz
(2)
(6]
(2)
FLEX 10KE
MegaCore™
FLEX 10KE
LE
-1 -2 -3
16 TAP Test Access Port 420 185 175 122 MSPS
FIR Finite Impulse Response
512 FFT Fast 1,854 47.4 57.8 76.5 us

Fourier Transform 100 82 62 MHz
al6450 UART Universal Asynchro- 342 66 57 44 MHz
nous Receiver/Transmitter)

Altera Corporation
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FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

FLEX 10KE
FLEX 10KE
FLEX 10KE
DSP
FLEX 10KE
FLEX 10KE
FLEX 10KE
EPC1 EPC2 EPC1441
RAM BitBlaster™
ByteBlaster™ ByteBlasterMV™
ByteBlaster
2.5V 3.3V 5.0V
ByteBlasterMV FLEX 10KE
276ms
FLEX 10KE FLEX 10KE
FLEX 10KE

Page 6 Altera Corporation



Preliminary Information

FLEX 10KE Embedded Programmable Logic Family Data Sheet

Altera Corporation

FLEX 10KE

= Configuration Devices for APEX & FLEX Devices (

= BitBlaster Serial Download Cable
= ByteBlasterMV Parallel Port Download Cable

FLEX 10KE Quartus MAX+PLUS II
AHDL
Quartus MAX+PLUS II PC UNIX
EDA
EDIF LPM VHDL Verilog HDL

Quartus MAX+PLUS 11

EDA
MAX+PLUS II
Verilog-XL Verilog HDL
Quartus MAX+PLUS II
EDA

Quartus MAX+PLUS 11

Design Compiler FLEX 10KE
DesignWare
MAX+PLUS II Windows PC Sun
SPARCstation HP 9000 700/800 IBM RISC System/6000
Quartus

Windows PC Sun SPARCstation HP 9000 700

MAX+PLUS II Programmable Logic Develop-ment System
& Software Quartus Programmable Logic Development System &
Software

Page 7



FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

FLEX 10KE

4,096
RAM

600

LAB
LE

96

FLEX 10KE

I/0
I/0

2.5ns

Clock-to-Output

Page 8

EAB
EAB
RAM ROM
FIFO First-In First-Out
EAB 100
DSP
EAB
EAB
LAB
LE
LUT
LE LAB
LAB
FastTrack
FastTrack
1I0E 1I0E I/0
I0E
ns
3.7ns
1I0OE JTAG BST
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

FLEX 10KE
LE LAB LAB

EAB LAB EAB FastTrack
FastTrack
1I0E

FLEX 10KE

vo o] [ o] [iog] fiog] [ioe] | fiog] [iog] fioe] [ioe
el W W A A

— — AB | —
— i | = — (LAB)
e =
I(;E:]-»{ :’ i T T i J;{I(;E
— —] — — =
] :S N EAB B : — —
[ lT1 ,,,,,,,,,,,,,,,,, %I ,,,,,,,,,,,,,,, |_, ,,,,,,,,,,,,,,,,, U ,,,,,,,,,,,,,, |T' ,,,,,,,,,,,,,,,, ;
A A
FLEX 10KE
1.5ns
FastTrack
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FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

EAB RAM
EAB
EAB LUT
LUT
LUT
EAB
EAB FPGA Field
Programmable Gate Array RAM LE
EAB 16
LPM
EAB
FLEX 10KE EAB RAM
RAM FPGA
FPGA RAM
FPGA RAM
RAM FPGA
RAM

FLEX 10KE RAM EAB

FLEX 10KE EAB EAB

FIFO
FLEX 10KE EAB 16 RAM

FLEX 10K EAB
FLEX 10KE EAB

EAB

EAB
EAB
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

EAB

EAB

EAB

FLEX 10KE RAM 1) (2

2 4 RAM/ROM 4,8, 16,32
> 256 x 16
> D-P <8

512
data[ ] ! l oo o Datalng 059 w4
ENA 2,048 x 2
— Data Out
rdaddress[] ! I D-} Read Address
>0 Qb
EAB [ ENA
— —
®) I~ .
wraddress[ | ! " 3-» Write Address
» D Q >

—— ENA 4,8, 16, 32

= ‘
»D@ T =D-> Read Enable
wren — 1 »D Q[P
kg @—ENA
outclocken :Dﬂ]
_»D@ /’\ = > D» Write Enable

rden

‘ P i
inclocken - -
> >o o >
L——ENnA Write
inclock 1 N Pulse
> Generator
> > inclock
outclock < outclock |
(6] EAB
(2) EPF10K100B RAM
(3) EPF10K30E EPFI0K50E 88  EAB EPF10K100E EPF10K130E EPF10K200E
104 EAB

Altera Corporation Page 11



FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

FLEX 10KE EAB
RAM

RAM FLEX 10KE EAB

Port A Port B

—-| address_a[] address_b[] |«m—

¢—P>| data_a[] data_b[] [z
— P we_a we_b [€——
—— | clkena_a clkena_b [ €——

Clock A —— — Clock B
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

FLEX 10KE EAB FLEX 10K

RAM FLEX 10KE

I
2 4 RAM/ROM 4,8,16,32
256 x 16
I > 512x8
—y D—»Dala In 1,024 % 4
5421 >D Q_>é> 2,048 x 2
Data Out »- D Q 4,8
T g
EAB 1’
E—
Address
@ . [
8,9,10, 11 P
T 4,8,16,32
——
>—§1\‘ F Write Enable
?—d) D Q |
5 *r—
T
. F e
Py N
(1) EPF10K30E EPF10K50E EPF10K50S 88 EAB EPF10K100E EPF10K100B
EPF10K130E EPF10K200E EPF10K200S 104 EAB

EAB RAM
RAM RAM
WE
WE
EAB RAM

WE
EAB RAM

Altera Corporation Page 13



FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

EAB RAM 256x 16 512x 8
1,024x 4 2,048% 2
FLEX 10KE EAB

]

256 x 16 512 x 8 1,024 x 4 2,048 x 2
EAB
256x 16 RAM 256x 32
512x 8 RAM 512x 16
FLEX 10KE EAB
256 x 32
256 x 16 .
512 x8
256 x 16
512 x 8
EAB
RAM
EAB 2,048 RAM
Quartus MAX+PLUS II
RAM EAB
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

EAB
EAB

EAB

EAB WE
RE
EAB
EAB
LE EAB
LE WE RE

EAB

EAB
LE
EAB
EAB

LAB LE
LAB LAB
LAB FLEX 10KE

Altera Corporation Page 15



FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

FLEX 10KE

LAB

&)

LAB

(1)  EPF10K30E
(2) EPF10K30E

EPF10K100B
(3)  EPF10K100B

Page 16

(1)
A 4
e 4
I
»
o LE1
4 > -
»
o LE2
4 > Lo
»
o LE3
4 > L
»
o LE4
4 > Lo
o LES
4 > »
»
o LE6
4 > »
»
o LE7
4 > L4
» -
o LE8
4 > »
8 2
>
EPF10K50E EPF10K50S LAB
EPF10K100E EPF10K100B EPF10K130E EPF10K200E EPF10K200S
EPF10K50E EPF10K50S 30 LAB
EPF10K130E EPF10K200E EPF10K200S 34

26

12

EPF10K100E

22
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Preliminary Information

FLEX 10KE Embedded Programmable Logic Family Data Sheet

LAB
LE
/
LAB
1/0 LAB
LAB
I/0 LAB
LAB
LE LAB
LE
LE FLEX 10KE
LE
LUT LE
LE
FastTrack
FLEX 10KE
d > l —l /]
dZ::; » Lﬁ.‘;ﬁgp Carry Cascade ,\l PRN > FastTrack
data3 » (Lum) Chain [~ | Chain _L‘O/' »( D Q P
datad T —
r “urn
{I> ;l—» LAB
labetrll 4; Clear/
labctrl2 ————— B preset
Logic
Chipwide 3]
Reset
labctrld ————————]
labctrl4 ————— |
3 v v

Altera Corporation
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FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

LE D T JK SR
1/0
LUT LE
LE
FastTrack LE
LUT
LUT LE
FLEX 10KE
LE
LAB
LE LAB
LE
0.2ns
LUT
FLEX 10KE
Quartus MAX+PLUS II
LPM DesignWare
LAB LE
LAB
LAB
LAB LAB
LAB LAB
LAB LE LAB LE
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Preliminary Information

FLEX 10KE Embedded Programmable Logic Family Data Sheet

Altera Corporation

EAB
EPF10K50E 18 LAB
19 LAB
n+1 LE n
LUT
LE
LUT
LE LE
FLEX 10KE n
»
>
al » LUT P Register p sl
bl >
L
> Carry Chain
>
; LE1
]
»
>
a2 » LUT P Register P s2
b2 >
—>
| Carry Chain
»
-1 : LE2
.
°
L[]
1
»
»>
an > LuT P Register » sn
bn >
L
> Carry Chain
»
i . LEn
LUT P Register »
Carry Chain
LEn+1
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FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

FLEX 10KE
LUT
LE Logical AND
Logical OR
LE LE 0.6ns
MAX+PLUS I
LAB
LAB
LAB LAB
LAB LAB LAB
LAB LE
LAB LE
EPF10K50E
18 LAB
19 LAB
EAB
10
LE
n LE 4n
LE 1.3ns
0.6ns
16 3.1ns
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

10 FLEX 10KE

AND OR

d[3..0] » LUT d[3..0] » LUT

LE1 LE1

d[7..4] > LUT

LE2 LE2

>
d[7..4] » LUT i>_
°

—

meile

di@n—1).(@an—a) — wr | ——— d@n-1.4n-4 — L i>—->

LEn LEn
LE
FLEX 10KE LE
]
]
]
]
LE
LE LAB
LE
LE
Quartus MAX+PLUS II
LPM DesignWare
LE
FLEX 10KE
Quartus MAX+PLUS 11 DATAl
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FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

11 LE

11 FLEX 10KE

LE

17 A 4 LE
datal 3 $
data2 PRN
4-Input D
LUT Q
data3 — LE
ENA
F CLRN
data4 L
v
LE
datal ®- 2 D PRNQ
-Input J
data2 LuT
ENA
3-Input CLRN
LUT
} v
|
datal (ena) L PRN
data2 (u/d) —f— 3;_"&‘}“‘ T D 0 » LE
0
data3 (data) ENA
3-Input CLRN
LUT *
data4 (nload)
datal (ena) é PRN
data2 (nclr) 328’_’#1 1 } D Q > LE
0 —]
data3 (data) 6)_/ ENA
3-Input CLARN
LuT *

data4 (nload)

Page 22
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Preliminary Information

FLEX 10KE Embedded Programmable Logic Family Data Sheet

DATA3
LUT
FastTrack
LE LUT
FastTrack
LUT
11
LUT

Altera Corporation

LAB

LUT MAX+PLUS I
LUT
LUT
LE
DATA4
LUT
LUT
LUT
LE
LE
LE LUT
FastTrack
LUT
LUT 22
LUT LAB
LUT



FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

Page 24

LUT

AND
FLEX 10KE
OE
OE
Low
High
MAX+PLUS II
LE DATA3 LABCTRL1 LABCTRL2
LE
LABCTRL1 LABCTRL2
LABCTRL1
DATA3 LABCTRL1
DATA3

Quartus MAX+PLUS II

Low
High
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

FLEX 10KE

12

12 FLEX 10KE LE

vee labctrll —(L
PRN

—l_ labctrl1 or
PRN labctrl2 D Qr—
—Dp Qf— —

— PRN
1> Q™ CLRN

labctrll or CLRN :D_T
labctrl2
labetri2 :D_T CLRN

VvCC

NOT

NOT
Iabctrl1—|>o—1:]:: labetrll —l>o—q>_|:
PRN PRN
data3 —0—,7 —b o data3 —¢ —b o

NoT CLRN CLRN
labetrl2
NOT
]

NOT
labcetrll 4l>0—4
labctrl2 H‘D@_\_‘:>—L
PRN
—b o
data3 -
CLRN
NOT
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FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

LABCTRL1 LABCTRL2
VCC

DATA3 VCC
LABCTRL1
MAX+PLUS II

LE IOE
LABCTRL
DATA3 LE
LABCTRL1
LABCTRL2 DATA3 VCC
LABCTRL1
LABCTRL2
LABCTRL1
DATA3
LABCTRL2
LABCTRL2
MAX+PLUS II
LABCTRL2
LABCTRL1
MAX+PLUS 1I
DATA3
LABCTRL1 DATAS
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

FastTrack
FLEX 10KE
FastTrack
1/0 FLEX 10KE

FastTrack

LAB

I/0
LAB
I/0
LAB EAB
LAB EAB
LE LAB
LAB EAB
EAB
I/0
LAB EAB
I/0
LAB EAB
I0E EAB
LAB
LAB LE
13

Altera Corporation

LE EAB

FPGA

LE

LE

LAB
LE

LE

LE
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FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

13 FLEX 10KE

LAB

AAAA

@

LE

LE1

LAB

LE 2

LE 8

(1)  EPF10K100B

Page 28

LAB

LE

LAB

LAB
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

LAB
LAB EAB
EAB
LAB
FLEX 10KE FastTrack
FLEX 10KE FastTrack
EPF10K30E 6 216 36 24
EPF10K50E 10 216 36 24
EPF10K50S
EPF10K100B 12 312 52 24
EPF10K100E
EPF10K130E 16 312 52 32
EPF10K200E 24 312 52 48
EPF10K200S
FLEX 10KE 1/0
LAB IOE
LAB
14 LAB EAB
LAB
(1,2,3...) (A,B,C...)
B3 LAB - -

Altera Corporation
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FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

14 FLEX 10KE

P ~. 16
/ \
/
I/?OE —1og] 10E] [10E { [10E] \|
/
— \\ Ny // -~ 7 T <
~|_ L - // \\
10E L I0E \
H | I H |
° 1 °
I0E IOE /
AL A =
s [ La [P LAB —» o 15
AL A2 A3
| + | P LAB A5
- P LAB A4
10E | I0E
10E I0E
R WA [ VAL
s s s
B1 B2 B3 /
| + | p LAB B5
p LAB B4
L | | L |
110
I/0 I0OE I/0
Clock-to-Output
LE 10E
1/0
Quartus MAX+PLUS II
FLEX 10KE IOE 15
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Preliminary Information

FLEX 10KE Embedded Programmable Logic Family Data Sheet

15 FLEX 10KE

I/0

75

A A
A ) A
4 » OE
D Q
™
ﬁ vee ENA
~ r CLRN
vee
OE[7..0]
iy —
IF vee
b
CLK[L..0] =
| | ENA
"OJ vee
ENAB.0] T
/'OJ vee
CLRN[l..O]—E'\|
!
g I—D Q
vce
\l ENA
€ CLRN
\ 4  / \ 2 /
o) FLEX 10KE

Altera Corporation
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FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

EPF10K50E EPF10K200E FLEX 10KE 1/0
FastTrack
Ons
EPF10K50S EPF10K200S
I0E
Ons
PCI
I0OE
1/0
12
]
]
]
]
LE
10E
I0E
LAB LE LE
IOE
I0E
I0E
1I0E
I0E
1I0E
I0E
LE LAB
I0E
I0E
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

IOE
12
EPF10K30E EPF10K50E EPF10K50S

EPF10K30E EPF10K50E

EPF10K50S
OEO Row A Row A
OE1l Row B Row B
OE2 Row C Row D
OE3 Row D Row F
OE4 Row E Row H
OE5 Row F Row J
CLKENAO/CLKO/GLOBALO Row A Row A
CLKENA1/OE6/GLOBAL1 Row B Row C
CLKENAZ2/CLRO Row C Row E
CLKENA3/OE7/GLOBAL2 Row D Row G
CLKENA4/CLR1 Row E Row |
CLKENAS/CLK1/GLOBAL3 Row F Row J
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FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

EPF10K100B EPF10K100E EPF10K130E EPF10K200E EPF10K200S
EPF10K100B EPF10K130E EPF10K200E
EPF10K100E EPF10K200S
OEO Row A Row C Row G
OE1l Row C Row E Row |
OE2 Row E Row G Row K
OE3 Row L Row N Row R
OE4 Row | Row K Row O
OES5 Row K Row M Row Q
CLKENAO/CLKO/GLOBALO Row F Row H Row L
CLKENA1/OE6/GLOBAL1 Row D Row F Row J
CLKENA2/CLRO Row B Row D Row H
CLKENAS3/OE7/GLOBAL2 Row H Row J Row N
CLKENA4/CLR1 Row J Row L Row P
CLKENAS5/CLK1/GLOBAL3 Row G Row | Row M
GLOBALO
GLOBAL3
LE
LE
Low

Page 34

Quartus MAX+PLUS 11

EPF10K50E EPF10K200E

IOE

I/0
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

IOE
IOE IOE
LE IOE
(0)3)
IOE 16
16 FLEX 10KE IOE
m n 10
l\l I0E1
- . [ m——
._____<j Py o
FastTrack ] :
n
n n
l\l IOE8
m ] E:\ =
| S P
—/,<]’T IOE m
10E
10 FLEX 10KE (0)3)
10 FLEX 10KE IOE
(n) (m)
EPF10K30E 216 27
EPF10K50E 216 27
EPF10K50S
EPF10K100B 312 39
EPF10K100E
EPF10K130E 312 39
EPF10K200E 312 39
EPF10K200S
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FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

IOE
IOE IOE
I0E
IOE
IOE I0E
IOE
17
17 FLEX 10KE IOE
m n 11
IOE m
- D IOE1
—n_.
™ D IOE1

IOE
11 FLEX 10KE IOE
11 FLEX 10KE IOE
(n) (m)

EPF10K30E 24 16
EPF10K50E 24 16
EPF10K50S
EPF10K100B 24 16
EPF10K100E
EPF10K130E 32 24
EPF10K200E 48 40
EPF10K200S

Page 36
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Preliminary Information

FLEX 10KE Embedded Programmable Logic Family Data Sheet

SameFrame

Altera Corporation

FLEX 10KE FineLine BGA SameFrame
SameFrame

FineLine BGA FineLine BGA

SameFrame
PCB
256 FineLine BGA EPF10K30E

672 FineLine BGA EPF10K200S

Quartus MAX+PLUS II SameFrame
PCB

Quartus MAX+PLUS II

18

18 SameFrame

256 FineLine BGA

100-Pin 256-Pin

FineLine
BGA

FineLine

100 FineLine BGA 256 FineLine BGA
110 1/0
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FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

Clockl_ock FLEX 10KE Phase-
Locked Loop PLL
ClockBoost ClockLock ClockBoost
ClockLock PLL
Ons
Clock-to-Output ClockBoost
ClockBoost

ClockLock ClockBoost

EPF10K50E FLEX 10KE ClockLock ClockBoost
EPF10K50S EPF10K200S
ClockLock ClockBoost ClockLock
ClockBoost
"X EPF10K200EFC672-1X
FLEX 10KE ClockLock ClockBoost Quartus
MAX+PLUS II
ClockLock
ClockBoost
ClockLock ClockBoost
ClockLock ClockBoost
GCLK1 ClockLock
ClockBoost
GCLK1
MAX+PLUS II GCLK1

ClockLock ClockBoost
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

ClockLock ClockBoost
ClockLock ClockBoost

ClockLock
ClockBoost
ClockLock

ClockBoost
19

19

f to

teika f/NQUTY e feLkpev :

Input
Clock

tr tr £ Ut UnciksTs

tourpury

CIockLock—J—\
Generated N

Clock

to to*tyrrer o turrer
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FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

12 ClockLock ClockBoost

12 ClockLock ClockBoost
tr 5 ns
te 5 ns
tinputy 40 60 %
feika ClockBoost 30 140 | MHz
ferkz ClockBoost 16 70 MHz
feLkpev MAX+PLUS I (1) 25,000 | PPM
2
lincLksTs 100 ps
tLock ClockLock ClockBoost (3) 10 us
Lirter ClockLock ClockBoost (4) 250(4) | ps
tourputy | ClockLock ClockBoost 40 50 60 %

(1)  MAX+PLUS II

ClockLock ClockBoost

ClockLock ClockBoost PLL fcLkpEV
(2)  25,000PPM Parts Per Million 2.5%
3) ClockLock ClockBoost
tLock
ClockLock ClockBoost
4)  HirrEr tincLkst  50ps HITTER
I / O FLEX 10KE

Page 40

Peripheral Component Interconnect
MultiVolt I/O
PCI
MultiVolt I/O

MAX+PLUS II

Assign
PCI
FLEX 10KE /O
Vecaio
3.3V PCI

VCCIO VCCINT

MAX+PLUS II

200ps

PCI

MAX+PLUSII logic

Global Project Device Options

PCI
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Preliminary Information FLEX 10KE Embedded Programmable Logic Family Data Sheet

ON 2.5V 3.3V
5.0V Veco 2.5V
ON
2.5V 3.3V 5.0V

3.3V PCI 5.0V

IOE

4.3ns

FLEX 10KE /0

MultiVolt 110

FLEX 10KE MultiVolt I/O
FLEX 10KE

Vee VCCINT /O Ve
VCCIO

VCCINT 2.5V Voot 2.5V
25V 33V 5.0V
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FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

VCCIO 3.3V
2.5V VCCIO 2.5V
2.5V
VCCIO 3.3V
High 3.3V 3.3V 5.0V
Vecio 3.0V top1
top2
13 FLEX 10KE MultiVolt I/O
13 FLEX 10KE MultiVolt 110
2.5 3.3 5.0 2.5 3.3 5.0
25 v vy | v | v
3.3 v v va) | v@ v v
(1) Vecio PCI
@) Vecio=33V FLEX 10KE 33V 25V
FLEX 10KE 5.0V
35V Vi 5.0V CMOS
Low
5.0V
Low
High
Ior
FLEX 10KE
Vecio Veamnr
FLEX 10KE
FLEX 10KE
FLEX 10KE

Page 42

Altera Corporation



Preliminary Information
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|EEE Std FLEX 10KE IEEE Std. 1149.1-1990
JTAG BST FLEX 10KE
11491 JTAG JTAG BitBlaster
ByteBlasterMV /
]amTM
JTAG
FLEX 10KE 14 JTAG
14 FLEX 10KE JTAG
JTAG
SAMPLE/PRELOAD
EXTEST
BYPASS TDI TDO
BST
USERCODE USERCODE TDI
TDO TDO USERCODE
IDCODE IDCODE TDI TDO
TDO IDCODE
ICR JTAG BitBlaster
ByteBlasterMV Jam .jam
Jam Byte-Code .jbc FLEX
10KE
FLEX 10KE 10
FLEX 10KE USERCODE 32
25
15 16 FLEX 10KE
IDCODE
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15 FLEX 10KE

EPF10K30E 690

EPF10K50E 798

EPF10K50S

EPF10K100B 873

EPF10K100E 1,050

EPF10K130E 1,308

EPF10K200E 1,446

EPF10K200S

16 FLEX 10KE 32 IDCODE (1)
IDCODE 32
ID
16 11 (2
EPF10K30E 0001 | 0001 0000 0011 0000 00001101110
EPF10K50E 0001 | 0001 0000 0101 0000 00001101110 1
EPF10K50S
EPF10K100B | 0001 | 0000 0001 0000 0000 00001101110 1
EPF10K100E | 0010 |0000 0001 0000 0000 00001101110 1
EPF10K130E | 0001 |0000 0001 0011 0000 00001101110 1
EPF10K200E | 0001 | 0000 0010 0000 0000 00001101110 1
EPF10K200S
(1) MSB
) JTAG IDCODE LSB 1
FLEX 10KE JTAG
a ®
a JTAG
L AN 39 IEEE Std. 1149.1(JTAG) Boundary-
Scan Testing in Altera Devices  ( JTAG

BitBlaster Serial Download Cable
ByteBlasterMV Parallel Port Download Cable
Jam Programming & Test Language Specification
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20 JTAG
20 FLEX 10KE JTAG
TMS X X
TDI X X
tice
ie—tycH—sie—tcL—> tipsu tapn
TCK
tapzxie—> tpco i Lipxz
D0 _< X
. tyssu i tasn,
.~ i H
thzx§<—*; tJSCo?‘—'g tisxzie—
17 FLEX 10KE JTAG
17 FLEX 10KE JTAG
ticp TCK 100 ns
tich TCK High 50 ns
ticL TCK Low 50 ns
tpsu JTAG 20 ns
t3pH JTAG 45 ns
tipco JTAG Clock-to-Output 25 ns
topzx JTAG 25 ns
tpxz JTAG 25 ns
tissu 20 ns
tisH 45 ns
tisco Clock-to-Output 35 ns
tiszx 35 ns
tisxz 35 ns
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FLEX 10KE

SRAM(Static Random Access Memory)

100%
FLEX 10KE AC 21
21 FLEX 10KE AC
AC VCCIO
703 Q é
[481 Q]
AC
— I —
8.06kQ =
[481 Q] = ct
2.5V
3.3V =
3ns
18 21 2.5V FLEX 10KE
DC
18 FLEX 10KE 2.5V (1)
Veeint GND &) 0.5 3.6 v
Vecio 0.5 4.6 v
\ DC 2.0 5.75 v
lout DC 25 25 mA
Tste 65 150
Taus 65 135
T, PQFP TQFP BGA 135
PGA 150
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19 FLEX 10KE 2.5V
Vet 3 4 2.30 (2.30) |2.70 (2.70) \%
Vecio 3 4 3.00 (3.00) [3.60 (3.60) \%
3.3V
3) 4) 2.30 (2.30) |2.70 (2.70) \%
2.5V
V, (5) 0.5 5.75 \%
Vo 0 Vecio \
Ta 0 70
40 85
T 0 85
40 100
tr 40 ns
tr 40 ns
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Preliminary Information

20 FLEX 10KE 2.5V DC 6) (7)
Vin High 1.7, 0.5% Veepo 5.75 \%
(8)
Vi Low 0.5 0.8, 0.3x Veeio| V
(8)
Vou 3.3V High TTL low = 8mA DC, 2.4 \%
Veeio = 3.00V  (9)
3.3V High CMOS low= 0.1mA DC, Veeo 0.2 \%
Veeio = 3.00V  (9)
3.3V High PCI low= 0.5mA DC, 0.9x% Veeio \%
Vceio = 3.00 to 3.60V
(9)
2.5V High lon= 0.1mA DC, 2.1 \%
Vecio=2.30V_ (9)
low= 1mA DC, 2.0 \%
Veeio = 2.30V (9)
low= 2mA DC, 1.7 \%
Veeio = 2.30V (9)
VoL 3.3V Low TTL loL = 12mA DC, 0.45 \%
Veeio = 3.00V  (9)
3.3V Low CMOS lo = 0.1mA DC, 0.2 \%
Veeio = 3.00V  (10)
3.3V Low PCI loL = 1.5mA DC, 0.1x Vecio \%
Veeio = 3.00 to 3.60V
(10)
2.5V Low lo = 0.1mA DC, 0.2 \%
Veeio = 2.30V  (10)
loL = 1mA DC, 0.4 \%
Veeio = 2.30V  (10)
loL = 2mA DC, 0.7 \%
Voo = 2.30V  (10)
I V,=5.3t0 0.3V 10 10 HA
loz 170 Vo=5.3t0 0.3V 10 10 PA
lcco Vee V,=ground 5 mA
V,=ground 10 mA
(11)
Rcone Veco= 3.0V (12) 20 50 kQ
170 Veeo = 2.3V (12) 30 80 kQ
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FLEX 10KE Embedded Programmable Logic Family Data Sheet

21 FLEX 10KE (13)

Cin Vny=0V, f=1.0MHz 10 pF
CincLk Vny=0V, f=1.0MHz 12 pF
Cout Vour=0V, f = 1.0MHz 10 pF
(1) Operating Requirements for Altera Devices
(2) DC 0.5V 100mA 20ns 2.0V
5.75V
()
4)  Vee 100ms Vee
(5)  Vccio Veent 1/0 JTAG
6) Ta=25  Veent=25V  Vecio=2.5V 3.3V
7) 47 19 FLEX 10KE 2.5V
(8)  FLEX 10KE 2,5V 33V LVTTL LVCMOS 5.0V TTL CMOS Vccio
Veant 22 3.3V PCI
©9)  Ion High TTL PCI CMOS
(10) IoL Low TTL PCIL CMOS
(11) -1 -2
(12) Vecio
(13)
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22 3.3V PCI Vecio Veeoint
22 3.3V PCI Veeio Veont
2.7
Veen (V) PCI
25
23
1 1 1 1 1 1 1 1
3.0 3.1 3.3 3.6
Veeo (V)
23 Vecio 2.5 3.3V FLEX 10KE
3.3V PClI
Local Bus Specification, Revision 2.2 VCCIO
3.3V -1 FLEX 10KE
PCI Local Bus Specification, Revision 2.2 Drive
Strength VCCINT
2.375V VCCIO 3.3V
5.0V PCI
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23 FLEX 10KE

90 90
loL loL
80| 80
701 70
60 60
Veent =25V Veeint =25V
50| Vecio=25V 501 Vecio=3.3V
lo mA lo mMA

40+ 40
30 30
| IOH
20 OH 20

10 10

1 2 3 1 2 3
Vo ) Vo ™)
FLEX 10KE
FastTrack
FPGA

LE
m LE Clock-to-Outout tco
u tsAMEROW
s LE frur
m LE tsu

LE
LE

MAX+PLUS II
EDA
MAX+PLUS II

0.1ns
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24 FLEX 10KE

24 FLEX 10KE

\ 4

1/0

yvy

A
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25 28 LE IOE EAB
25 FLEX 10KE LE
LUT
> Lyt
| -
> friut S Y, gl O »
o | teor tcoms
= sy
Iy
tere
| -
Ll
2
| e
p|focEnR, v
Ll S
‘ lcasc
w | lcoEn
Ll R
> loico
\ 4 Y
|tLABCARRY | | liapcasc |
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FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

26 FLEX 10KE IOE
1/0
t » »
loco > tons
tiocoms tope
P fosu
tioH fovs
1/0 > s
=1 tioctr “
zx1
> zx2
—> toc > lzx3
— >
—> tnree [
1/10
FastTrack 4—@ <
1, <l
ncoms |
27 FLEX 10KE EAB
EAB RAM/ROM EAB
| - | - | -
P teasparas ®| leagco Lt YY) ®| leagco P teasour >
—| teasparaz P> teassveass iop leaBBYPASS
teagsu twp leaBsu
teaH twosu teagH
> leapcH twox eascH
leagcL twasu teagcL
WE —Pp| leaswer -
leaBwe2
two
trp
EAB rasu
RaH
—
leageLk
—
1,
RE p| lensrer
lenBRE2
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FLEX 10KE Embedded Programmable Logic Family Data Sheet

28
OE
PRN
D Q
— IxzBIDIR
zxBIDIR
CLRN
loutcosibIR
PRN
D Q —<_ >
linsusiDIR
e
CLRN UNHBIDIR
t PRN
D Q
CLRN
22 26 FLEX 10KE
29 FLEX 10KE
22 LE 1/2 (1)
tur LUT
terut LUT
toLuT LE LUT
lpackeD
ten LE
fcico
lcen
lcgenr LE
fcasc
te LE
tco LE Clock-to-Output
fcoms
tsu LE
LE
t LE
prE LE
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22 LE 2/2 1)
lcir LE
ten High
fcL Low

23 IOE (1)
tiop IOE
tioc IOE
tioco IOE Clock-to-Output
tiocoms IOE
tiosu IOE

IOE

tioH IoE
tioctr IOE
top1 Slow Slew Rate= off Vccio=Vecent Cl1l =35pF (2)
topz Slow Slew Rate= off V¢ o=Low Voltage Cl =35pF (3)
tops Slow Slew Rate= on Cl1l =35pF (4)
tyz IOE
tox: I0E Slow Slew Rate= off Vccio=Vceint Cl =35pF (2)
toxo I0E Slow Slew Rate= off Vcco=Low Voltage Cl =35pF (3)
toxs IOE Slow Slew Rate= on C1 =35pF (4)
tnrEG IOE IOE
liorp IOE
tincoms IOE FastTrack
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Preliminary Information
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24 EAB

€Y

leaBDATAL

EAB

leaBDATAZ

EAB

teaBWEL

EAB

leaBwe2

EAB

leaBREI

EAB

leABRE2

EAB

eaBcLk

EAB

teasco

EAB

Clock-to-Output

leaBBYPASS

teaBsu

EAB

teagH

EAB

leaBCLR

EAB

teascH

High

teascL

Low

tan

twp

trp

twpsu

(5)

twoH

(%)

twasu

%)

twan

(5)

twasu

twan

trasu

raH

two

iop

teasout
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Preliminary Information

25 EAB

(1) (6)

leagan

EAB

leasrccoms

EAB

leaBRCREG

EAB

leaswp

EAB

teasweccoms

EAB

leaBwerEG

EAB

teaspD

EAB

eagpaTACO

EAB Clock-to-Output

leaBDATASU

EAB

leaBDATAH

EAB

leaswesy

EAB WE

leaBwESH

EAB WE

teaswosu

EAB

teaswoH

EAB

teaswasy

EAB

teaswaH

EAB

teaswo

EAB

Page 58

Altera Corporation




Preliminary Information
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26 (1)
tsameLaB LAB LE
tsamerow IOE LE EAB IOE LE EAB (7)
tsamecorumn | LE I0E (7)
torErrOW IOE LE EAB LE EAB (7)
trworows IOE EAB LE EAB (7)
liePERIPH LE ICE (7)
liABCARRY LE LAB  LE
tiascasc LE LAB LE
lpinzioe IOE (7)
loinzLE LE EAB (7)
IpcLkzioE IOE (7)
IbcLkaLE LE EAB (7)
IbinzDATA LE EAB (7)
27 (8)
torR LE (9)
28
torr LE (11)
tinH IOE
tourco IOE Clock-to-Output
traisu PCI (12)
tecn PCI (12)
trcico PCI Clock- (12)
to-Output
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29 (10)
tiNsuBIDIR LE
tiNHBIDIR LE
touTcoBIDIR IOE Clock-to- | Cl = 35pF
Output
txzBIDIR IOE Cl = 35pF
tzxBIDIR Slow Slew Rate=off IOE Cl = 35pF
1)
) FLEX 10KE Vccio=3.3V 10%
(3) FLEX 10KE Vecio=2.5V+ 0.2V
4) Vecio=2.5V 3.3V 5.0V
(5) EAB RAM WE
(6) EAB EAB
(7)
(8)
)
(10)
(11)
(12) PCI Local Bus Specification, Revision 2.2
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30 36 EPF10K30E
30 EPF10K30E LE (1)
-1 -2 -3
tur 0.6 0.8 1.1 ns
teur 0.5 0.6 0.8 ns
trLuT 0.7 0.8 1.1 ns
tpackeD 0.5 0.6 0.8 ns
ten 0.6 0.7 0.9 ns
fcico 0.2 0.2 0.3 ns
tecen 0.5 0.5 0.8 ns
lccenr 0.2 0.2 0.3 ns
fcasc 0.8 0.9 1.2 ns
te 0.5 0.6 0.8 ns
teo 0.5 0.6 0.7 ns
tcoms 0.5 0.6 0.7 ns
tsu 0.5 0.6 0.8 ns
t 0.9 1.1 15 ns
tore 0.5 0.6 0.8 ns
torr 0.5 0.6 0.8 ns
ton 2.0 2.5 3.0 ns
ter 2.0 25 3.0 ns
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Preliminary Information

31 EPF10K30E IOE 1)
-1 -2 -3
tiop 2.4 2.8 3.8 ns
toc 0.3 0.3 05 ns
tioco 0.2 0.2 0.3 ns
tiocoms 0.5 0.6 0.8 ns
liosu 2.2 2.6 3.5 ns
ton 0.5 0.6 0.8 ns
tiocLr 0.2 0.2 0.3 ns
toni 11 13 18 ns
tonz 0.6 0.9 1.6 ns
tops 3.0 3.5 4.8 ns
tr 11 13 18 ns
trx 11 13 1.6 ns
trxo 0.6 0.9 1.6 ns
Izx3 3.0 3.5 4.8 ns
linrec 5.0 5.9 8.0 ns
tiorp 3.0 3.6 4.8 ns
tincoms 3.0 3.6 4.8 ns
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32 EPF10K30E EAB
-1 -2 -3
leABDATAL 1.7 2.0 2.7 ns
leaBDATAZ 0.6 0.7 0.9 ns
teaswe: 11 1.3 1.8 ns
teaBWE2 0.4 0.4 0.6 ns
leaBREL 0.8 0.9 1.2 ns
leaBrE2 0.4 0.4 0.6 ns
leascik 0.0 0.0 0.0 ns
teaBcoO 0.3 0.3 0.5 ns
leasByPASS 0.5 0.6 0.8 ns
teasu 0.9 1.0 1.4 ns
teash 0.4 0.4 0.6 ns
leascLr 0.3 0.3 0.5 ns
tan 3.2 3.8 5.1 ns
twp 2.5 2.9 3.9 ns
tep 0.9 1.1 15 ns
twosy 0.9 1.0 1.4 ns
twor 0.1 0.1 0.2 ns
twasu 1.7 2.0 2.7 ns
twan 1.8 2.1 2.9 ns
trasu 3.1 3.7 5.0 ns
traH 0.2 0.2 0.3 ns
two 25 2.9 3.9 ns
ton 2.5 2.9 3.9 ns
teasout 0.5 0.6 0.8 ns
teaBCH 1.5 2.0 2.5 ns
teascL 15 2.0 2.5 ns
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Preliminary Information

33 EPF10K30E EAB (1)

-1 2 -3
teasan 6.4 7.6 10.2 ns
teaBrRCCOMB 6.4 7.6 10.2 ns
tEABRCREG 4.4 5.1 7.0 ns
teaswp 2.5 2.9 3.9 ns
teaBwccomB 6.0 7.0 9.5 ns
tEABWCREG 6.8 7.8 10.6 ns
teaspD 5.7 6.7 9.0 ns
teaspATACO 0.8 0.9 1.3 ns
tEABDATASU 1.5 1.7 2.3 ns
leaBDATAH 0.0 0.0 0.0 ns
lEABWESU 13 1.4 2.0 ns
teaBWEH 0.0 0.0 0.0 ns
teaBwosy 15 17 2.3 ns
tEABWDH 0.0 0.0 0.0 ns
teaBwASU 3.0 3.6 4.8 ns
teaBwaH 0.5 0.5 0.8 ns
leaswo 5.1 6.0 8.1 ns
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34 EPF10K30E (1)
-1 -2 -3
Ipinzioe 4.1 4.6 5.9 ns
IoinaLe 0.9 1.0 1.3 ns
IpinzDATA 1.8 1.9 2.3 ns
IpcLk2i0e 3.9 4.6 6.2 ns
IpcikaLE 0.9 1.0 1.3 ns
sameLaB 0.1 0.1 0.2 ns
IsameroW 1.3 1.3 1.8 ns
IsamecoLumn 0.7 0.8 15 ns
IpirFROW 2.0 2.1 3.3 ns
trworows 3.3 3.4 5.1 ns
tLePERIPH 3.8 4.1 5.3 ns
tiABcARRY 0.1 0.1 0.2 ns
tiaBcasc 0.3 0.3 0.5 ns
35 EPF10K30E 1)
-1 -2 -3
torR 8.5 10.0 13.5 ns
tinsu (3) 3.0 3.6 4.8 ns
tine (3) 0.0 0.0 0.0 ns
tourco (3) 2.0 35 2.0 45 2.0 7.1 ns
tinsu (4) 2.0 2.6 — ns
tinn (4) 0.0 0.0 - - ns
toutco (4) 0.5 25 0.5 35 - _ ns
tecisu 3.0 4.2 6.4 ns
teci 0.0 0.0 0.0 ns
treico 2.0 6.0 2.0 75 2.0 10.2 ns
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Preliminary Information

36 EPF10K30E ) @
-1 -2 -3

tiNSUBIDIR 15 2.2 3.6 ns
tINHBIDIR 0.0 0.0 0.0 ns
toutcorpir (3) 2.0 3.5 2.0 4.5 2.0 7.1 ns
tyosor (3) 2.0 5.8 2.0 6.3 2.0 8.0 ns
toxeipirR (3) 2.0 4.7 2.0 5.3 2.0 7.2 ns
toutcosibir (4) 0.5 2.5 0.5 3.5 _ _ ns
txzeioirR (4) 0.5 5.3 0.5 5.8 - _ ns
tzxsipir (4) 0.5 4.2 0.5 4.8 - - ns

@ 22 29

(2)

(3) ClockLock ClockBoost

@ ClockLock ClockBoost
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37 43 EPF10K50E
37 EPF10K50E LE (1)
-1 -2 -3
tur 0.6 0.8 1.1 ns
teur 0.5 0.6 0.8 ns
tarur 0.7 0.8 1.1 ns
tpackep 0.5 0.6 0.8 ns
ten 0.6 0.7 0.9 ns
fcico 0.2 0.2 0.3 ns
lcgen 0.5 0.5 0.8 ns
logenr 0.2 0.2 0.3 ns
fcasc 0.8 0.9 1.2 ns
te 0.5 0.6 0.8 ns
teo 0.5 0.6 0.7 ns
tcoms 0.5 0.6 0.7 ns
tsy 0.5 0.6 0.8 ns
t 0.9 1.1 15 ns
tore 0.5 0.6 0.8 ns
torr 0.5 0.6 0.8 ns
ton 2.0 2.5 3.0 ns
to 2.0 25 3.0 ns
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Preliminary Information

38 EPF10K50E IOE 1)
1 2 3
tiop 2.4 2.8 3.8 ns
toc 0.3 0.3 05 ns
tioco 0.2 0.2 0.3 ns
tiocoms 0.5 0.6 0.8 ns
liosu 2.2 2.6 3.5 ns
ton 0.5 0.6 0.8 ns
tiocLr 0.2 0.2 0.3 ns
tons 11 13 18 ns
tonz 0.6 0.9 1.6 ns
tops 3.0 35 4.8 ns
tr 11 13 18 ns
trx 11 13 1.6 ns
trxo 0.6 0.9 1.6 ns
trxs 3.0 3.5 4.8 ns
linrec 5.0 5.9 8.0 ns
tiorp 3.0 3.6 4.8 ns
tincoms 3.0 3.6 4.8 ns
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39 EPF10K50E EAB

-2

-3

teaBDATAL 1.7 2.0 2.7 ns
leaBDATAZ 0.6 0.7 0.9 ns
leaBWET 1.1 1.3 1.8 ns
leaswez 0.4 0.4 0.6 ns
leaBRE1 0.8 0.9 1.2 ns
teABRE? 0.4 0.4 0.6 ns
leascLk 0.0 0.0 0.0 ns
teasco 0.3 0.3 0.5 ns
leaBYPASS 0.5 0.6 0.8 ns
teassy 0.9 1.0 1.4 ns
teash 0.4 0.4 0.6 ns
leascir 0.3 0.3 0.5 ns
ta 3.2 3.8 5.1 ns
twp 25 2.9 3.9 ns
tep 0.9 1.1 15 ns
twosu 0.9 1.0 1.4 ns
twon 0.1 0.1 0.2 ns
twasu 1.7 2.0 2.7 ns
twan 1.8 2.1 2.9 ns
trasu 3.1 3.7 5.0 ns
toan 0.2 0.2 0.3 ns
two 2.5 2.9 3.9 ns
top 2.5 2.9 3.9 ns
leasour 0.5 0.6 0.8 ns
teascH 15 2.0 25 ns
teascL 1.5 2.0 2.5 ns
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Preliminary Information

40 EPF10K50E EAB 1)

-1 -2 -3
leagaa 6.4 7.6 10.2 ns
teaBrCCOMB 6.4 7.6 10.2 ns
leaBRCREG 4.4 5.1 7.0 ns
leaswp 25 2.9 3.9 ns
teaswecoms 6.0 7.0 9.5 ns
leaswerec 6.8 7.8 10.6 ns
teaBDD 5.7 6.7 9.0 ns
eagpaTACO 0.8 0.9 1.3 ns
leaBDATASU 15 1.7 2.3 ns
leABDATAH 0.0 0.0 0.0 ns
leaswESU 1.3 1.4 2.0 ns
leaBwWEH 0.0 0.0 0.0 ns
teaswosu 15 17 2.3 ns
leaswDH 0.0 0.0 0.0 ns
lEaBwASU 3.0 3.6 4.8 ns
teamwan 0.5 05 08 ns
teaswo 5.1 6.0 8.1 ns
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41 EPF10K50E (1)
-1 -2 -3
IbinzioE 4.6 5.1 6.4 ns
IoinzLE 0.9 1.0 1.3 ns
IpiNzDATA 15 1.9 2.3 ns
IbcLkzi0E 3.9 4.6 6.2 ns
IbcLkaLE 0.9 1.0 1.3 ns
tSAMELAB 0.1 0.1 0.2 ns
lsamerow 1.3 1.3 1.8 ns
IsamecoLumn 1.6 1.7 2.4 ns
torErow 2.9 3.0 4.2 ns
trworows 4.2 4.3 6.0 ns
lLePERIPH 4.3 4.6 5.8 ns
lLaBcARRY 0.1 0.1 0.2 ns
tLABCASC 0.3 0.3 0.5 ns
42 EPF10K50E 1) )
1 2 3
torR 8.5 10.0 13.5 ns
tinsu 3.0 3.6 4.8 ns
tinH 0.0 0.0 0.0 ns
toutco 2.0 4.6 2.0 5.4 2.0 8.0 ns
trcisy 3.0 4.2 6.4 ns
tpciH 0.0 0.0 0.0 ns
treico 2.0 6.0 2.0 7.7 2.0 105 ns
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43 EPF10K50E 1

1 2 3
tinsuBIDIR 2.7 3.4 4.8 ns
tiNHBIDIR 0.0 0.0 0.0 ns
touTcoBIDIR 2.0 4.6 2.0 5.4 2.0 8.2 ns
txzBIDIR 2.0 6.3 2.0 6.8 2.0 8.5 ns
tzxBIDIR 2.0 5.2 2.0 5.8 2.0 7.7 ns

(1) 22 29
(2)
44 50 EPF10K100E
44 EPF10K100E LE 1)

1 2 3
tur 0.6 0.8 1.1 ns
terur 0.5 0.6 0.8 ns
torur 0.7 0.8 1.1 ns
tpackeD 0.5 0.6 0.8 ns
ten 0.6 0.7 0.9 ns
fcico 0.2 0.2 0.3 ns
teoen 0.5 05 0.8 ns
lcGenr 0.2 0.2 0.3 ns
tonsc 0.8 0.9 12 ns
te 0.5 0.6 0.8 ns
teo 0.5 06 0.7 ns
teoms 05 0.6 0.7 ns
tsy 0.5 0.6 0.8 ns
t 0.9 11 15 ns
tore 0.5 0.6 0.8 ns
toir 05 0.6 0.8 ns
ton 2.0 2.5 3.0 ns
to 2.0 25 3.0 ns
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45 EPF10K100E IOE (1
-1 -2 -3
tiop 2.4 2.8 3.8 ns
toc 0.3 0.3 0.5 ns
lioco 0.2 0.2 0.3 ns
liocoms 0.5 0.6 0.8 ns
tiosu 2.2 2.6 35 ns
tion 0.5 0.6 0.8 ns
liociLr 0.2 0.2 0.3 ns
ton: 1.1 1.3 1.8 ns
tonz 0.6 0.9 1.6 ns
tops 3.0 35 4.8 ns
txr 1.1 1.3 1.8 ns
toxs 1.1 1.3 16 ns
trx 0.6 0.9 1.6 ns
tzx3 3.0 35 4.8 ns
tinreG 5.0 5.9 8.0 ns
tiorp 3.0 3.6 4.8 ns
tincoms 3.0 3.6 4.8 ns
Altera Corporation Page 73



FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

46 EPF10K100E EAB (1)
-1 -2 -3
leaBDATAL 1.7 2.0 2.7 ns
lEaBDATAZ 0.6 0.7 0.9 ns
leaswe: 1.1 1.3 1.8 ns
leaswe2 0.4 0.4 0.6 ns
leABREL 0.8 0.9 1.2 ns
leasrE2 0.4 0.4 0.6 ns
leascLk 0.0 0.0 0.0 ns
teasco 0.3 0.3 0.5 ns
leaBBYPASS 0.5 0.6 0.8 ns
leasu 0.9 1.0 1.4 ns
teas 0.4 0.4 0.6 ns
leaBcLr 0.3 0.3 0.5 ns
tan 3.2 3.8 5.1 ns
twe 25 2.9 3.9 ns
tep 0.9 11 15 ns
twosy 0.9 1.0 1.4 ns
twon 0.1 0.1 0.2 ns
twasu 1.7 2.0 2.7 ns
twan 1.8 2.1 2.9 ns
trasu 3.1 3.7 5.0 ns
traH 0.2 0.2 0.3 ns
two 25 2.9 3.9 ns
ton 2.5 2.9 3.9 ns
teagour 0.5 0.6 0.8 ns
teascH 1.5 2.0 2.5 ns
teascL 1.5 2.0 2.5 ns
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47 EPF10K100E EAB (1)
-1 -2 -3
leaBAA 6.4 7.6 10.2 ns
teaBRCCOMB 6.4 7.6 10.2 ns
leaBRCREG 4.4 5.1 7.0 ns
teaswP 2.5 2.9 3.9 ns
teaBwCCOMB 6.0 7.0 9.5 ns
leawereG 6.8 7.8 10.6 ns
teaspD 5.7 6.7 9.0 ns
teaBDATACO 0.8 0.9 1.3 ns
leaBDATASU 1.5 1.7 2.3 ns
teaBDATAH 0.0 0.0 0.0 ns
teaBWESU 1.3 1.4 2.0 ns
teamwen 0.0 0.0 0.0 ns
teaBwDsU 1.5 1.7 2.3 ns
teaBWDH 0.0 0.0 0.0 ns
teaBWASU 3.0 3.6 4.8 ns
teaBwaH 0.5 0.5 0.8 ns
teaswo 5.1 6.0 8.1 ns
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48 EPF10K100E (1)
-1 -2 -3
Ioinzioe 3.5 3.9 4.9 ns
IpinzLe 0.6 0.6 0.9 ns
IpinzDATA 2.0 2.1 2.9 ns
IbcLkzi0E 1.7 2.0 2.8 ns
IpcLkaLe 0.6 0.6 0.9 ns
IsameLaB 0.1 0.1 0.2 ns
Isamerow 1.7 1.8 1.7 ns
IsamecoLumn 1.2 11 0.8 ns
IpierROW 2.9 2.9 25 ns
trworows 4.6 4.7 4.2 ns
t epeRIPH 4.3 4.9 5.9 ns
liaBcARRY 0.1 0.1 0.2 ns
tiagcasc 0.3 0.3 0.5 ns
49 EPF10K100E @
-1 -2 -3
tprRR 10.0 12.0 16.0 ns
tinsu (3) 3.1 3.7 4.7 ns
tinn (3) 0.0 0.0 0.0 ns
tourco (3) 2.0 3.7 2.0 4.4 2.0 6.3 ns
tinsu (4) 2.1 2.7 _ ns
tin (4) 0.0 0.0 - ns
toutco (4) 2.0 2.7 0.5 3.4 — - ns
tpcisu 3.0 6.2 - ns
teciH 0.0 0.0 — ns
treico 2.0 6.0 6.9 - - ns
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50 EPF10K100E 1) ()
-1 -2 -3

tiNsuBIDIR 2.5 3.3 4.4 ns
tinHBIDIR 0.0 0.0 0.0 ns
toutcoepir (3) 2.0 3.7 2.0 4.4 2.0 6.3 ns
tXZBIDIR (3) 2.0 5.2 2.0 6.1 2.0 8.3 ns
tzxsior (3) 2.0 4.7 2.0 5.6 2.0 8.1 ns
toutcosibir (4) 0.5 2.7 0.5 3.4 _ _ ns
txzeiDiR (4) 0.5 4.2 0.5 5.1 - - ns
tzxeioir (4) 0.5 3.7 0.5 4.6 - _ ns

(6] 22 29

(2)

3) ClockLock ClockBoost

(4) ClockLock ClockBoost
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51

57 EPF10K130E

51 EPF10K130E LE 1)
1 2 3
tur 0.6 0.8 1.1 ns
terur 0.5 0.6 0.8 ns
torur 0.7 0.8 1.1 ns
tpackeD 0.5 0.6 0.8 ns
ten 0.6 0.7 0.9 ns
feico 0.2 0.2 0.3 ns
logen 0.5 0.5 0.8 ns
lceenr 0.2 0.2 0.3 ns
fcasc 0.8 0.9 1.2 ns
te 0.5 0.6 0.8 ns
teo 0.5 0.6 0.7 ns
teoms 0.5 0.6 0.7 ns
tou 0.5 0.6 0.8 ns
t 0.9 1.1 15 ns
tore 0.5 0.6 0.8 ns
torr 0.5 0.6 0.8 ns
ten 2.0 25 3.0 ns
tor 2.0 25 3.0 ns
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52 EPF10K130E IOE (1)
-1 -2 -3
tiop 2.4 2.8 3.8 ns
toc 0.3 0.3 0.5 ns
lioco 0.2 0.2 0.3 ns
liocoms 0.5 0.6 0.8 ns
tiosu 2.2 2.6 35 ns
tion 0.5 0.6 0.8 ns
liociLr 0.2 0.2 0.3 ns
ton: 1.1 1.3 1.8 ns
tonz 0.6 0.9 1.6 ns
tops 3.0 35 4.8 ns
txr 1.1 1.3 1.8 ns
toxs 1.1 1.3 16 ns
trx 0.6 0.9 1.6 ns
tzx3 3.0 35 4.8 ns
tinreG 5.0 5.9 8.0 ns
tiorp 3.0 3.6 4.8 ns
tincoms 3.0 3.6 4.8 ns
Altera Corporation Page 79



FLEX 10KE Embedded Programmable Logic Family Data Sheet

Preliminary Information

53 EPF10K130E EAB (1)
-1 -2 -3
leaBDATAL 1.7 2.0 2.7 ns
lEaBDATAZ 0.6 0.7 0.9 ns
leaswe: 1.1 1.3 1.8 ns
leaswe2 0.4 0.4 0.6 ns
leABREL 0.8 0.9 1.2 ns
leasrE2 0.4 0.4 0.6 ns
leascLk 0.0 0.0 0.0 ns
teasco 0.3 0.3 0.5 ns
leaBBYPASS 0.5 0.6 0.8 ns
leasu 0.9 1.0 1.4 ns
teas 0.4 0.4 0.6 ns
leaBcLr 0.3 0.3 0.5 ns
tan 3.2 3.8 5.1 ns
twe 25 2.9 3.9 ns
tep 0.9 11 15 ns
twosy 0.9 1.0 1.4 ns
twon 0.1 0.1 0.2 ns
twasu 1.7 2.0 2.7 ns
twan 1.8 2.1 2.9 ns
trasu 3.1 3.7 5.0 ns
traH 0.2 0.2 0.3 ns
two 25 2.9 3.9 ns
ton 2.5 2.9 3.9 ns
teagour 0.5 0.6 0.8 ns
teascH 1.5 2.0 2.5 ns
teascL 1.5 2.0 2.5 ns
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54 EPF10K130E EAB 1)
-1 -2 -3
teaBAA 6.4 7.6 10.2 ns
teaBRCCOMB 6.4 7.6 10.2 ns
leaBRCREG 4.4 5.1 7.0 ns
teawp 25 2.9 3.9 ns
teaswecoms 6.0 7.0 9.5 ns
teaweres 6.8 7.8 10.6 ns
teaBDD 5.7 6.7 9.0 ns
leaBDATACO 0.8 0.9 1.3 ns
leaBDATASU 1.5 1.7 2.3 ns
tEABDATAH 0.0 0.0 0.0 ns
teABWESU 1.3 1.4 2.0 ns
teaBWEH 0.0 0.0 0.0 ns
teaswpsu 1.5 1.7 2.3 ns
teaBWDH 0.0 0.0 0.0 ns
teaBwasU 3.0 3.6 4.8 ns
teaswaH 0.5 0.5 0.8 ns
teaBwo 51 6.0 8.1 ns
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55 EPF10K130E (1)
-1 -2 -3
Ioinzioe 3.9 43 5.3 ns
IpinzLe 0.6 0.6 0.9 ns
IpinzDATA 2.0 2.1 2.9 ns
IbcLkzi0E 1.7 2.0 2.8 ns
IpcLkaLe 0.6 0.6 0.9 ns
IsameLaB 0.1 0.1 0.2 ns
Isamerow 1.7 1.8 1.7 ns
tsamECOLUMN 1.6 1.5 1.4 ns
IpierROW 3.3 3.3 3.1 ns
trworows 5.0 5.1 4.8 ns
t epeRIPH 4.7 5.3 6.3 ns
liaBcARRY 0.1 0.1 0.2 ns
tiagcasc 0.3 0.3 0.5 ns
56 EPF10K130E 1) (2
-1 -2 -3
tprRR 10.0 12.0 16.0 ns
tinsu (3) 3.1 3.7 4.7 ns
tinn (3) 0.0 0.0 0.0 ns
toutco (3) 2.0 3.7 2.0 4.4 2.0 6.3 ns
tinsu (4) 2.1 2.7 _ ns
tin (4) 0.0 0.0 . ns
toutco (4) 2.0 2.7 0.5 3.4 — — ns
tpcisu 3.0 6.2 - ns
teciH 0.0 0.0 — ns
trcico 2.0 6.0 2.0 6.9 . . ns
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57 EPF10K130E 1) ()
-1 -2 -3

tinsuBIDIR 2.5 3.3 4.4 ns
tiNHBIDIR 0.0 0.0 0.0 ns
toutcorpir (3) 2.0 3.7 2.0 4.4 2.0 6.3 ns
txzeioir (3) 4.2 4.9 6.8 ns
tzxsipir (3) 3.7 45 6.6 ns
toutcosibir (4) 0.5 2.7 0.5 3.4 — _ ns
txzeioirR (4) 0.5 4.2 0.5 5.1 - _ ns
tzxsipir (4) 0.5 3.7 0.5 4.6 - _ ns

(1) 22 29

(2)

3) ClockLock ClockBoost

(4) ClockLock ClockBoost
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58

64 EPF10K200E

58 EPF10K200E LE (1)
-1 -2 -3
tiur 0.7 0.8 1.2 ns
terur 0.4 0.5 0.6 ns
treut 0.6 0.7 0.9 ns
toackeD 0.3 0.3 0.5 ns
ten 0.4 0.5 0.6 ns
teico 0.2 0.2 0.3 ns
tecen 0.4 0.4 0.6 ns
tecen 0.2 0.2 0.3 ns
teasc 0.7 0.8 1.2 ns
te 0.5 0.6 0.8 ns
teco 0.5 0.6 0.8 ns
tcous 0.4 0.6 0.8 ns
tsu 0.4 0.6 0.7 ns
ty 0.9 1.1 1.5 ns
tore 0.5 0.6 0.8 ns
teir 0.5 0.6 0.8 ns
ten 2.0 2.5 3.0 ns
ter 2.0 2.5 3.0 ns
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59 EPF10K200E IOE (1)
-1 -2 -3
tiop 2.7 3.3 4.4 ns
toc 0.3 0.3 0.5 ns
lioco 1.6 1.9 2.6 ns
tiocoms 0.5 0.6 0.8 ns
tiosu 0.8 0.9 1.2 ns
tion 0.7 0.8 1.1 ns
liocLr 0.2 0.2 0.3 ns
ton: 0.6 0.7 0.9 ns
tonz 0.1 0.2 0.7 ns
tons 2.5 3.0 3.9 ns
tr 2.1 2.5 3.3 ns
tr 2.1 25 3.3 ns
trx 1.6 2.0 3.1 ns
lzxs 4.0 4.8 6.3 ns
linrec 4.3 5.1 6.8 ns
tiorp 0.5 0.6 0.8 ns
tincoms 0.5 0.6 0.8 ns
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60 EPF10K200E EAB (1)
-1 -2 -3
leaBDATAL 2.0 2.4 3.2 ns
lEaBDATAZ 0.4 0.5 0.6 ns
leaswe: 1.4 1.7 2.3 ns
leaswe2 0.0 0.0 0.0 ns
leABREL 0.0 0.0 0.0 ns
leasrE2 0.4 0.5 0.6 ns
leascLk 0.0 0.0 0.0 ns
teasco 0.8 0.9 1.2 ns
leaBBYPASS 0.0 0.1 0.1 ns
leasu 0.9 1.1 1.5 ns
teas 0.4 05 0.6 ns
leaBcLr 0.8 0.9 1.2 ns
tan 3.1 3.7 4.9 ns
twe 3.3 4.0 5.3 ns
tep 0.9 11 15 ns
twpsu 0.9 1.1 1.5 ns
twon 0.1 0.1 0.1 ns
twasu 1.3 1.6 2.1 ns
twan 2.1 25 3.3 ns
trasu 2.2 2.6 35 ns
traH 0.1 0.1 0.2 ns
two 2.0 2.4 3.2 ns
ton 2.0 2.4 3.2 ns
teagour 0.0 0.1 0.1 ns
teascH 1.5 2.0 2.5 ns
teascL 1.5 2.0 2.5 ns
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61 EPF10K200E EAB 1)
-1 -2 -3
teasan 5.1 6.4 8.4 ns
teasrccoms 5.1 6.4 8.4 ns
tEABRCREG 4.8 5.7 7.6 ns
teamwp 3.3 4.0 5.3 ns
teaBwecoms 6.7 8.1 10.7 ns
teABWCREG 6.6 8.0 10.6 ns
teasoD 4.0 5.1 6.7 ns
leaBDATACO 0.8 1.0 1.3 ns
leaBDATASU 1.3 1.6 2.1 ns
teaBDATAH 0.0 0.0 0.0 ns
teaBwESU 0.9 1.1 1.5 ns
leaBweH 0.4 0.5 0.6 ns
teaswosu 1.5 1.8 2.4 ns
teaBwoH 0.0 0.0 0.0 ns
lEABWASU 3.0 3.6 4.7 ns
teaswanr 0.4 0.5 0.7 ns
teaswo 3.4 4.4 5.8 ns
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62 EPF10K200E (1)
-1 -2 -3
IpinzioE 4.9 5.3 6.3 ns
IoinzLE 0.6 0.6 0.9 ns
IpinzDATA 1.9 2.1 2.8 ns
Ipcikzi0E 1.7 2.0 2.8 ns
IbcikaLE 0.6 0.6 0.9 ns
lsamELAB 0.1 0.1 0.2 ns
Isamerow 2.9 3.2 3.9 ns
IsamecoLumn 3.3 35 4.6 ns
IpierROW 6.2 6.7 8.5 ns
trworows 9.1 9.9 12.4 ns
lLepERIPH 5.6 6.2 7.2 ns
tLaBCARRY 0.1 0.1 0.2 ns
tiacasc 0.9 1.0 1.4 ns
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63 EPF10K200E 1 @
1 2 3
tprR 10.0 12.0 16.0 ns
tinsu (3) 3.1 3.7 4.7 ns
tinn (3) 0.0 0.0 0.0 ns
toutco (3) 2.0 3.7 2.0 4.4 2.0 6.3 ns
tinsu (4) 2.1 2.7 - ns
tinn (4) 0.0 0.0 - ns
toutco (4) 0.5 3.0 0.5 3.4 - - ns
tpcisy 3.0 6.2 - ns
teciH 0.0 0.0 - ns
treico 2.0 6.0 2.0 8.9 - - ns
64 EPF10K200E 1) (2@
1 2 3

tinsuspir (3) 2.5 3.3 4.4 ns
tinneioir (3) 0.0 0.0 0.0 ns
toutcorpirR (3) 2.0 3.7 2.0 4.4 2.0 6.3 ns
tyxzeipir (3) 2.0 5.2 2.0 6.1 2.0 8.3 ns
toxsipirR (3) 2.0 4.7 2.0 5.6 2.0 8.1 ns
tinsuepir (4) 3.5 4.3 _ ns
tinnsiDir (4) 0.0 0.0 - ns
toutcosibir (4) 0.5 2.7 0.5 3.4 — _ ns
txzeioir (4) 0.5 4.2 0.5 51 - ns
tzxeiDiR (4) 0.5 3.7 0.5 4.6 — ns

(1) 22 29

(2)

(3) ClockLock ClockBoost

“) ClockLock ClockBoost

Altera Corporation
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65

71 EPF10K100B

65 EPF10K100B LE (1)
-1 -2 -3
tur 1.7 1.9 2.1 ns
terur 0.8 0.9 0.9 ns
treut 1.3 1.4 1.6 ns
toackeD 0.6 0.7 0.8 ns
ten 0.5 0.5 0.7 ns
teico 0.2 0.2 0.3 ns
tecen 0.5 0.5 0.7 ns
tecenr 0.5 0.5 0.7 ns
tease 0.6 0.6 0.8 ns
te 1.0 1.1 1.1 ns
teo 0.6 0.6 0.8 ns
tcous 0.5 0.6 0.8 ns
tsu 0.5 0.6 0.8 ns
ty 1.5 1.6 2.0 ns
tore 0.6 0.7 0.8 ns
teir 0.6 0.7 0.8 ns
te 2.0 25 3.0 ns
ter 2.0 2.5 3.0 ns
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66 EPF10K100B IOE (1)
-1 -2 -3
top 15 1.6 1.7 ns
tioc 0.3 0.3 0.4 ns
lioco 0.2 0.2 0.3 ns
liocoms 0.5 0.5 0.7 ns
tiosu 1.2 1.3 16 ns
tion 1.2 1.3 1.6 ns
tiocir 0.0 0.0 0.0 ns
ton: 2.3 2.5 25 ns
topz 3.1 3.4 3.6 ns
lops 4.3 4.7 5.2 ns
txz 4.5 4.9 5.9 ns
lzx1 4.5 4.9 5.9 ns
Izxo 3.1 3.9 5.4 ns
trxs 6.5 7.1 8.6 ns
tinreG 6.0 6.5 7.9 ns
tiorp 2.8 3.1 3.7 ns
tincoms 2.8 3.1 4.8 ns
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67 EPF10K100B EAB (1)
1 2 3
leaBDATAL 3.2 35 4.2 ns
leaBDATAZ 0.6 0.7 0.7 ns
leaBwEL 1.3 1.4 1.7 ns
leaswe2 1.1 1.2 1.5 ns
leaBcLk 0.0 0.0 0.0 ns
easco 1.0 1.1 1.3 ns
leaBBYPASS 0.0 0.0 0.0 ns
teaBsu 1.5 1.6 2.0 ns
teagH 0.1 0.1 0.1 ns
tan 3.2 3.8 5.1 ns
twp 3.4 37 45 ns
twpsu 0.1 0.1 0.1 ns
twon 15 16 1.7 ns
twnsy 16 17 2.1 ns
twan 0.9 1.0 1.2 ns
two 2.8 3.1 3.6 ns
too 2.8 3.1 3.6 ns
teasour 0.5 0.5 0.7 ns
leascH 2.0 2.5 3.0 ns
teascL 3.4 3.7 45 ns
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68 EPF10K100B EAB (1)
-1 -2 -3
teaan 7.5 8.1 9.9 ns
teaBRCCOMB 7.5 8.1 9.9 ns
teaBrCREG 5.3 5.7 7.0 ns
teaswp 3.4 3.7 45 ns
teaBwCCOMB 5.9 6.4 7.8 ns
leawereG 8.6 9.4 11.2 ns
teaspD 6.5 7.1 8.5 ns
teaBDATACO 1.5 1.6 2.0 ns
leaBDATASU 2.1 2.3 2.7 ns
teaBDATAH 0.0 0.0 0.0 ns
teaBWESU 2.6 2.8 35 ns
teABWEH 0.0 0.0 0.0 ns
teaBwDsU 2.0 2.2 2.6 ns
teaBWDH 0.0 0.0 0.0 ns
teaBWASU 4.5 4.8 6.0 ns
teaBwaH 0.0 0.0 0.0 ns
teaswo 4.6 5.0 6.0 ns
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69 EPF10K100B (1)
-1 -2 -3
Ipinzioe 4.8 4.9 55 ns
IpinzLE 11 1.2 1.7 ns
IpiNZDATA 1.5 1.4 1.9 ns
IpcLkzioe 34 3.7 4.5 ns
IpcikaLE 1.1 1.2 1.7 ns
tsameLAB 0.3 0.3 0.4 ns
Isamerow 2.0 2.4 3.3 ns
IsamecoLumn 1.7 2.1 2.9 ns
torrrow 3.7 45 6.2 ns
trworows 5.7 6.9 9.5 ns
L ePERIPH 4.8 4.8 5.2 ns
{L ABCARRY 0.0 0.0 0.0 ns
tiaBcasC 0.4 0.4 0.5 ns
70 EPF10K100B ) @)
1 2 3
tprr 11.0 12.0 14.5 ns
tinsy 35 3.8 4.6 ns
tinH 0.0 0.0 0.0 ns
tourco 2.0 4.8 2.0 5.7 2.0 7.2 ns
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71 EPF10K100B 1) ()
-1 -2 -3
tiNsuBIDIR 4.1 4.5 55 ns
tiNHBIDIR 0.0 0.0 0.0 ns
tOUTCOBIDIR 2.0 4.8 2.0 5.7 2.0 7.2 ns
txzBIDIR 8.4 9.0 11.0 ns
tZXBIDIR 8.4 9.0 11.0 ns
(1) 22 29
(2)
72 75 EPF10K50S EPF10K200S
72 EPF10K50S 1) (2
-1 -2 -3
torR 8.5 10.0 135 ns
tinsu (3) 3.0 3.6 4.8 ns
tine (3) 0.0 0.0 0.0 ns
toutco (3) 2.0 35 2.0 4.5 2.0 7.1 ns
tinsu (4) 2.0 2.6 - ns
tinn (4) 0.0 0.0 - ns
toutco (4) 0.5 25 0.5 35 - — ns
tpcisu 3.0 4.2 6.4 ns
tpC|H 0.0 0.0 0.0 ns
tecico 2.0 6.0 2.0 7.7 2.0 10.5 ns
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73 EPF10K50S 1) @
-1 -2 -3
tinsuBDIR 1.5 2.2 3.6 ns
tinHBIDIR 0.0 0.0 0.0 ns
toutcospir (3) 2.0 3.5 2.0 4.5 2.0 7.1 ns
txzeior (3) 2.0 5.8 2.0 6.3 2.0 8.0 ns
tzxeior (3) 2.0 4.7 2.0 5.3 2.0 7.2 ns
toutcosibir (4) 0.5 2.5 0.5 3.5 _ _ ns
txzeipir (4) 0.5 4.8 0.5 5.3 - - ns
tzxgioir (4) 0.5 3.7 0.5 4.3 _ _ ns
74 EPF10K200S 1)
-1 -2 -3
torr 10.0 12.0 16.0 ns
tinsu (3) 3.1 3.7 4.7 ns
tinn (3) 0.0 0.0 0.0 ns
toutco (3) 2.0 3.7 2.0 4.4 2.0 6.3 ns
tinsu (4) 2.1 27 - ns
tine (4) 0.0 0.0 - ns
toutco (4) 0.5 2.7 0.5 3.4 - — ns
tpcisu 3.0 4.2 - ns
tpciH 0.0 0.0 - ns
tecico 2.0 6.0 2.0 8.9 - - ns
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75 EPF10K200S 1) ()
-1 2 -3
tiNSUBDIR 2.5 3.3 4.4 ns
tiNHBIDIR 0.0 0.0 0.0 ns
toutcosipir (3) 2.0 3.7 2.0 4.4 2.0 ns
tXZBIDIR (3) 2.0 5.2 2.0 6.1 2.0 ns
tzxeioir (3) 2.0 4.7 2.0 5.6 2.0 ns
toutcosibir (4) 0.5 2.7 0.5 3.4 - - ns
tyxzeiDIR (4) 0.5 4.2 0.5 5.1 - - ns
tzxeipir (4) 0.5 3.7 0.5 4.6 - - ns
@ 28 29
)
3) ClockLock ClockBoost
(4) ClockLock ClockBoost
FLEX 10KE P

Altera Corporation

P =Pinr + Pio = (Ieestanpsy + Iecactive) X Vee + Pio

lecacive
LE

AN 74  Evaluating Power for Altera Devices  (
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Iccactive

HA
Iccactive = K X fyax X N X togy ¢ % MHz x LE

fMAX = MHz

N = LE

tOgLC = LE

12.5%
K =
76 FLEX 10KE K
76 FLEX 10KE K
K
EPF10K30E 4.5
EPF10K50E 4.8
EPF10K50S 4.5
EPF10K100B 5.0
EPF10K100E 4.5
EPF10K130E 4.6
EPF10K200E 4.8
EPF10K200S 4.6
Icc
Icc
FLEX 10KE
K LE FastTrack
FPGA
FPGA

29 FLEX 10KE
FLEX 10KE
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29 FLEX 10KE

EPF10K30E

(mA)

EPF10K50S

(mA)

EPF10K100B

(mA)

Altera Corporation

100 4

80

60 —

40 |

20+

200 |

150 4

100+

50

(MHz)

100

300

200

100

(MHz)

100

(MHZz)

T
100

1/2

EPF10K50E

(mA)

EPF10K100E

(mA)

EPF10K130E

(mA)

200 |

150

100+

50

300

200

100

50 160
(MHZz)

400 +

300

200

100

50 160

(MHz)

T
50 100

(MHz)

Page 99



FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

29 FLEX 10KE lccacTive 2/2
EPF10K200E EPF10K200S
600 600 -
lec 400 - lec 400 |
(mA) (mA)
200 o 200
0 50 100 0 50 100
(MHz) (MHz)
FLEX 10KE
FLEX 10KE SRAM
SRAM
SRAM
Vee
POR POR
FLEX 10KE POR
50us
100ms
FLEX 10KE
I/0
I/0
FLEX 10KE SRAM
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276ms

I/0

High

FLEX 10KE FLEX 10K FLEX 10KA

FLEX 10K
FLEX 10KA FLEX 10KE

FLEX 10K FLEX 10KA FLEX
10KE

FLEX 10KE FLEX 10KA
FLEX 10KE I/0 FLEX 10KA
77 I/0 FLEX 10KA
FLEX 10KE
JTAG FLEX 10KA
FLEX 10KE FLEX 10KA
FLEX 10KE

Quartus MAX+PLUS II
I/0
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Preliminary Information

77 FLEX 10KA FLEX 10KE I/0
FLEX 10KA FLEX 10KE
110 110
EPF10K30AF256 191 EPF10K30EF256 176
EPF10K30AF484 246 EPF10K30EF484 220
EPF10K50VB356 274 EPF10K50EB356 220
EPF10K50VB356 274 EPF10K50SB356 220
EPF10K50VF484 291 EPF10K50EF484 254
EPF10K50VF484 291 EPF10K50SF484 254
EPF10K100AF484 369 EPF10K100EF484 338
FLEX 10KE 78
FLEX 10KE
EPC2 EPC1 EPC1441
JTAG
nCE
nCEO
FLEX 10KE
FLEX
10K FLEX 10KA FLEX 10KE FLEX 6000
78 FLEX 10KE
EPC2 EPC1 EPC1441
PS BitBlaster ByteBlaster ByteBlasterMV
PPA
PPS
JTAG BitBlaster ByteBlasterMV Jam
JBC
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79 80 FLEX 10KE 144 TQFP 208
PQFP 240 PQFP 356 BGA 599 PGA 600 BGA
79 FLEX 10KE (1/2) (1)
44-Pin 208-Pin 240-Pin 240-Pin 240-Pin
TQFP PQFP PQFP (2) (3) PQFP (2) RQFP (3)
EPF10K30E EPF10K30E EPF10K50E EPF10K130E EPF10K200S
EPF10K50E EPF10K50E EPF10K50S
EPF10K50S EPF10K50S EPF10K100E
EPF10K100E EPF10K100B
EPF10K100B
MSELO(4) 77 108 124 124 124
MSEL1(4) 76 107 123 123 123
nSTATUS (4) 35 52 60 60 60
NCONFIG (4) 74 105 121 121 121
DCLK (4) 107 155 179 179 179
CONF_DONR4) |2 2 2 2 2
INIT_DONE (5) |14 19 26 26 26
nCE (4) 106 154 178 178 178
nCEO(6) 3 3 3 3 3
nWS(6) 142 206 238 238 238
nRS (6) 141 204 236 236 236
nCS (6) 144 208 240 240 240
CS (6) 143 207 239 239 239
RDYnBUSY(6) 11 16 23 23 23
CLKUSR(6) 7 10 11 11 11
DATAT (6) 116 166 190 190 190
DATAG (6) 114 164 188 188 188
DATAS5 (6) 113 162 186 186 186
DATA4 (6) 112 161 185 185 185
DATA3 (6) 111 159 183 183 183
DATAZ2 (6) 110 158 182 182 182
DATA1 (6) 109 157 181 181 181
DATAO(4) (7) |108 156 180 180 180
TDI (4) 105 153 177 177 177
TDO(4) 4 4 4 4 4
TCK (4) 1 1 1 1 1
TMS(4) 34 50 58 58 58
TRST (4) (8 51 59 59 59
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Preliminary Information

79 FLEX 10KE (2/2) (1)
44-Pin 208-Pin 240-Pin 240-Pin 240-Pin
TQFP PQFP PQFP (2) (3) PQFP (2) RQFP (3)
EPF10K30E EPF10K30E EPF10K50E EPF10K130E EPF10K200S
EPF10K50E EPF10K50E EPF10K50S
EPF10K50S EPF10K50S EPF10K100E
EPF10K100E EPF10K100B
EPF10K100B

Dedicated Inputs

54, 56, 124, 126

78, 80, 182, 184

90, 92, 210, 212

90, 92, 210, 212

90, 92, 210, 212

Dedicated Clock
Pins

55, 125

79, 183

91, 211

91, 211

91, 211

GCLK1(9) 55 79 91 91 91
Lock (10) 42 62 73 73 73
DEV_CLRn() |122 180 209 209 209
DEV_OE(5) 128 186 213 213 213
VCCINT 6, 25,52, 75, |6,23,35,43, |5,27,47,96, |5,20,27,47,76,|5, 20, 27, 40
(2.5 V) 93, 123 76, 106, 109, 122, 130, 150, |96, 122,130, |47, 76, 96, 122,
117, 137, 145, |170 150, 159, 170 | 130, 139, 150
181 159,170, 187,
225
VCCIO 5,24, 45,61, |5, 22, 34,42, |16,37,57, 77, |16, 37,57, 77, |16, 37,57, 77,
(2.50r3.3V) 71, 94, 115, 134 |66, 84, 98, 110, |112, 140, 160, |112, 140, 160, |112, 140, 160
118, 138, 146, |189, 205, 224 |189, 205, 224 |189, 205, 224
165, 178, 194
VCC_CKLK(11) |53 77 (12) 89 (12) 89 89
GNDINT 15, 16, 40, 50, |20, 21, 32, 33, |10, 22, 32, 42, |10, 22, 32, 42, |10, 22, 32, 42
58, 66, 84, 85, |48, 49, 59, 72, |52, 69, 85, 104, |52, 69, 85, 104, |52, 69, 85, 104
103, 104, 127, |82, 91, 123, 124,|125, 135, 145, |125, 135, 145, |125, 135, 145
129, 139 129, 130, 151, |155, 165, 176, |155, 165, 176, |155, 165, 176
152, 171, 185, |197, 216, 232 |197, 216, 232 |197, 216, 232
188, 201
GNDIO - - _ _ _
GND_CKLK11) |57 81 (13) 93 (13) 93 93
Total User /O |102 147 189 186 182

Pins (14)
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80 FLEX 10KE (1/4) 1)
356-Pin 356-Pin 599-Pin 600-Pin 600-Pin
BGA BGA PGA BGA BGA
EPF10K50E EPF10K100E EPF10K200E EPF10K130E EPF10K200E
EPF10K50S EPF10K130E EPF10K200S EPF10K200S
EPF10K200S
MSELO (4) D4 D4 F6 F5 F5
MSEL1(4) D3 D3 c3 c1 c1
nSTATUS(4) D24 D24 E43 D32 D32
NCONFIG (4) D2 D2 B4 D4 D4
DCLK (4) AC5 AC5 BES AP1 AP1
CONF_DONE4) |AC24 AC24 BC43 AM32 AM32
INIT_DONE (5) |T24 T24 AM40 AE32 AE32
nCE (4) AC2 AC2 BB6 AN2 AN2
nCEOQO(6) AC22 AC22 BF44 AP35 AP35
nWS(6) AE24 AE24 BB40 AR29 AR29
nRS (6) AE23 AE23 BA37 AM28 AM28
ncCs (6) AD24 AD24 AY38 AL29 AL29
CS(6) AD23 AD23 BA39 AN29 AN29
RDYnBUSY(6) u22 u22 AW47 AG35 AG35
CLKUSR(6) AA24 AA24 AY42 AM34 AM34
DATA7 (6) AF4 AF4 BD14 AM13 AM13
DATAG (6) ADS8 ADS8 BA17 AR12 AR12
DATAS (6) AES AES5 BB16 AN12 AN12
DATAA4 (6) ADG6 ADG6 BF12 AP11 AP11
DATA3 (6) AF2 AF2 BG11 AM11 AM11
DATAZ2 (6) AD5 AD5 BG9 AR10 AR10
DATAL (6) AD4 AD4 BF10 AN10 AN10
DATAO(4) (7) |AD3 AD3 BC5 AM4 AM4
TDI (4) AC3 AC3 BF4 AN1 AN1
TDO4) AC23 AC23 BB42 AN34 AN34
TCK @) AD25 AD25 BE43 AL31 AL31
TMS@4) D22 D22 F42 C35 C35
TRST (4) D23 D23 B46 C34 C34
Dedicated Inputs |A13, B14, AF14,| A13, B14, AF14,|B24, C25, BG25,| C18, D18, C18, D18,
AE13 AE13 BG23 AM18, AN18 AM18, AN18
Dedicated Clock |Al4, AF13 Al4, AF13 BF24, A25 AL18, E18 AL18, E18
Pins
GCLK1(9) Al4 Al4 — E18 E18
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80 FLEX 10KE (2/14) (1)
356-Pin 356-Pin 599-Pin 600-Pin 600-Pin
BGA BGA PGA BGA BGA
EPF10K50E EPF10K100E EPF10K200E EPF10K130E EPF10K200E
EPF10K50S EPF10K130E EPF10K200S EPF10K200S
EPF10K200S
Lock (10) C18 C18 - A23 A23
DEV_CLRnN(5) AD13 AD13 BE23 AR17 AR17
DEV_OE(5) AE14 AE14 BC25 AR19 AR19
VCCINT Al, A26, C26, Al, A26, C26, A3, A45, C1, All, A19, B1, All, A19, B1,
(2.5V) D5, F1, H22, J1,|D5, F1, H22, J1,|C11, C19, C29, |D24, E2, F31, D24, E2, F31,
M26, N1, T26, M26, N1, T26, C37, C47, E5, F35, H1, K32, F35, H1, K32,
U5, AAL, AD26, | U5, AAL, AD26, |G25, L3, L45, M2, N34, P5, M2, N34, P5,
AF1, AF26 AF1, AF26 W3, W45, AJ3, |T35, U3, V32, T35, U3, V32,
AJ45, AU3, Y2, AA33, AB5, [Y2, AA33, AB5,
AUA45, BE1, AD35, AE4, AD35, AE4,
BE11, BE19, AF32, AG5, AF32, AG5,
BE29, BE37, AK31, AK35, AK31, AK35,
BE47, BG3, AL3, AP24, AL3, AP24,
BG45 AR11, AR18 AR11, AR18
VCCIO A7, A23, B4, A7, A23, B4, D24, E9, E15, C8, E12, C15, C8, E12, C15,
(250r3.3V) C15, D25, F4, C15, D25, F4, E21, E27, E33, |A20, C23, A27, |A20, C23, A27,
H24, K5, M23, H24, K5, M23, E39, G7, G41, |[AM26, AR23, AM26, AR23,
P2, T25, V2, P2, T25, V2, J5, J43, R5, AM19, AN15, AM19, AN15,
W22, AB1, W22, AB1, R43, AA5, AA43,|AL12, AN8, C2, |AL12, AN8, C2,
AC25, AD18, AC25, AD18, AD4, AD44, C3, C4, D5, E5, |C3, C4, D5, E5,
AF3, AF7, AF16 | AF3, AF7, AF16 | AG5, AG43, C33, C32, D31, [C33, C32, D31,
AN5, AN43, E31, AL5, AM5, |E31, AL5, AM5,
AW5, AWA43, AN4, AN3, AN4, AN3,
BA7, BA41, AM31, AN32, AM31, AN32,
BC9, BC15, AN33, AP34 AN33, AP34
BC21, BC27,
BC33, BC39,
BD24
VCC_CKLK(11) |C14 Cl4 - B18 B18
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80 FLEX 10KE (3/4) 1)
356-Pin 356-Pin 599-Pin 600-Pin 600-Pin
BGA BGA PGA BGA BGA
EPF10K50E EPF10K100E EPF10K200E EPF10K130E EPF10K200E
EPF10K50S EPF10K130E EPF10K200S EPF10K200S
EPF10K200S
GNDINT A2, A10, A20, |A2, A10, A20, |A47,B2,C13, |[A1l, A2, A3, A4, |Al, A2, A3, A4,
B1, B22, B25, |B1, B22, B25, |C21, C27, C35, |A5, A31, A32, |A5, A31, A32,
B26, C2, C9, B26, C2, C9, C45, D4, G23, |A33, A34, A35, | A33, A34, A35,
C13, C25, H23, | C13, C25, H23, | N3, N45, AA3, |B2, B3, B4, B5, | B2, B3, B4, B5,
J26, K1, M1, J26, K1, M1, AA45, AG3, B6, B31, B32, |B6, B31, B32,
N26, R1, R26, |N26, R1, R26, |AG45, AR3, B33, B34, B35, | B33, B34, B35,
T1, U26, W1, T1, U26, W1, AR45, BD44, C5, C6, D6, ES6, | C5, C6, D6, ES6,
AD2, AD14, AD2, AD14, BE3, BE13, C30, C31, D30, |C30, C31, D30,
AD20, AE1, AD20, AE1, BE21, BE27, E30, AL6, AL30,| AN35
AE2, AE7, AE2, AE7, BE35, BE45, AM6, AM30,
AE25, AE26, AE25, AE26, BG1, BG47 AN5, ANG,
AF11, AF19, AF11, AF19, AN30, AN31,
AF25 AF25 AN35, AP2,
AP3, AP4, AP5,
AP6, AP30,
AP31, AP32,
AP33, AR1,
AR2, AR3, AR4,
AR5, AR30,
AR31, AR32,
AR33, AR34,
AR35
GNDIO - - E7, E13, E19, |- E30, AL6, AL30,
E29, E35, E41, AM6, AM30,
F24, G5, G43, AN5, ANG,
H40, N5, N43, AN30, AN31,
W5, W43, ADS, AP2, AP3, AP4,
AD42, AJ5, AP5, AP6,
AJ43, AR5, AP30, AP31,
AR43, AYS8, AP32, AP33,
AY40, BA5, AR1, AR2, AR3,
BA43, BB24, AR4, AR5,
BC7, BC13, AR30, AR31,
BC19, BC29, AR32, AR33,
BC35, BC41 AR34, AR35
GND_CKLK11) |[B13 B13 - A18 Al18
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Pins (14)

80 FLEX 10KE (4/4) (1)
356-Pin 356-Pin 599-Pin 600-Pin 600-Pin
BGA BGA PGA BGA BGA
EPF10K50E EPF10K100E EPF10K200E EPF10K130E EPF10K200E
EPF10K50S EPF10K130E EPF10K200S EPF10K200S
EPF10K200S
No Connect D1, E2, E22, - - D3, D35, E1, —
(N.C) E25, F5, F23, F34, G2, H5, J3,
F26, G3, G22, J4, 332, K1, L4,
H4, H5, J2, J4, L31, M3, N1,
J23, J25, K2, K3 N33, N35, P4,
K25, K26, L2, P33, R2, R32,
L23, L26, M2, T4, U5, U34, V3,
M5, M22, M25, V34, W1, W32,
N4, N25, P1, P5, W35, Y31, AA2,
P22, P23, R5, AA34, AB1,
T22, U2, U3, AB31, AB34,
u23, U24, v4, AB35, AC31,
W3, W4, W24, AC34, AE33,
W26, Y2, Y5, AE35, AF1,
AA3, AA22, AG3, AH2,
AA25, AB3, AJ32, AK2,
AB5, AB22, AK32, AL33
AB24, AB26
Total User I/O 220 274 470 424 470
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()] 1/0
(2) EPF10K50E EPF10K100E EPF10K100B -20 76 159 VCCINT EPF10K130E
Quartus MAX+PLUS II
(3) EPF10K50E EPF10K100E EPF10K100B -20 40 76 139 159 187 225 VCCINT
EPF10K200E Quartus MAX+PLUS II
(4) 1/0
() 1/0
(6) 1/0
7)
(8) 144 TQFP TRST JTAG
) ClockLock ClockBoost
(10) ClockLock ClockBoost ClockLock ClockBoost
LOCK High LOCK High
LOCK LOCK I/0
(11) ClockLock ClockBoost ClockLock
ClockBoost
ClockLock ClockBoost VCCINT GNDINT
(12) EPF10K100B VCCINT
(13) EPF10K100B GNDINT
(14) 1/0 1/0
81 83 FLEX 10KE 256 FineLine
BGA 484 FineLine BGA 672 FineLine BGA
81 FLEX 10KE FineLine BGA s (@ (@
256-Pin 256-Pin 484-Pin
FineLine BGA FineLine BGA FineLine BGA
EPF10K30E EPF10K50E EPF10K30E
EPF10K50S
EPF10K100E
EPF10K100B
MSELO(3) P1 P1 U4
MSEL1(3) R1 R1 V4
NnSTATUS(3) T16 T16 W19
nCONFIG (3) N4 N4 T7
DCLK (3) B2 B2 E5
CONF_DONE3) C15 C15 F18
INIT_DONE (4) G16 G16 K19
nCE (3) B1 B1 E4
nCEQ(3) B16 B16 E19
nWS(5) B14 B14 E17
nRS (5) C14 c14 F17

Altera Corporation
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81 FLEX 10KE FineLine BGA (2/4) 1) ()
256-Pin 256-Pin 484-Pin
FineLine BGA FineLine BGA FineLine BGA
EPF10K30E EPF10K50E EPF10K30E
EPF10K50S
EPF10K100E
EPF10K100B
nCS (5) Al6 Al6 D19
CS(5) Al15 Al5 D18
RDYnBSY(5) G14 G14 K17
CLKUSR(5) D15 D15 G18
DATATY (5) B5 B5 E8
DATAG (5) D4 D4 G7
DATAS (5) Ad A4 D7
DATA4 (5) B4 B4 E7
DATA3(5) C3 C3 F6
DATA2(5) A2 A2 D5
DATAL1(5) B3 B3 E6
DATAO0(3) (6) Al Al D4
TDI (3) Cc2 Cc2 F5
TDO(3) C16 Cl6 F19
TCK(3) B15 B15 E18
TMS(3) P15 P15 u1s
TRST(3) R16 R16 V19
Dedicated Inputs B9, E8, M9, R8 B9, E8, M9, R8 E12, H11, R12, V11
Dedicated Clock Pins A9, L8 A9, L8 D12, P11
GCLK1(7) L8 L8 P11
LOCK(8) P12 P12 [ONES)
DEV_CLRn@4) D8 D8 G1l1
DEV_OE4) C9 C9 F12
VCCINT (2.5V) E11, F5, F7, F9, F12, H6,|E11, F5, F7, F9, F12, H6,|C11, C15, H14, J8, J10,
H7, H10, J7, J10, J11, H7, H10, J7, J10, J11, J12, J15, L9, L10, L13,
K9, L5, L7, L12, M11, R2 K9, L5, L7, L12, M11, R2 | M10, M13, M14, N12, P8,
P10, P15, R14, V5, W21,
Y8, AA12
VCCIO D12, E6, F8, F10, G6, D12, E6, F8, F10, G6, A6, Al13, B5, E1, G1,
(250r3.3V) G8, G11, H11, J6, K6, G8, G11, H11, J6, K6, G15, H9, H20, J11, J13,
K8, K11, L10, M6, N12 K8, K11, L10, M6, N12 K9, K11, K14, K20, L14,
M9, N3, N9, N11, N14,
N20, P13, R1, R9, T3,
T15, T22, V22, AB13
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81 FLEX 10KE FineLine BGA (3/4) 1) ()
256-Pin 256-Pin 484-Pin
FineLine BGA FineLine BGA FineLine BGA
EPF10K30E EPF10K50E EPF10K30E
EPF10K50S
EPF10K100E
EPF10K100B
VCC_CKLK(9) L9 L9 (10) P12
GND E5, E12, F6, F11, G7, E5, E12, F6, F11, G7, Al, A8, A22, B1, B2, B17,
G9, G10, H8, H9, J8, J9, |G9, G10, H8, H9, J8, J9, |B21, B22, C2, C21, E21,
K7, K10, L6, L11, M5, K7, K10, L6, L11, M5, G3, G21, H2, H8, H15,
M12 M12 J9, J14, J20, K3, K10,
K12, K13, L11, L12, M11,
M12, M20, N10, N13, P9,
P14, R8, R15, R22, T1,
V3, W20, Y1, Y2, Y3,
Y21, Y22, AAL, AAG,
AA22, AB11, AB16
GND_CKLK®9) T8 T8 (11) w11l

Altera Corporation

Page 111



FLEX 10KE Embedded Programmable Logic Family Data Sheet
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81 FLEX 10KE FineLine BGA (4/4) 1) ()
256-Pin 256-Pin 484-Pin
FineLine BGA FineLine BGA FineLine BGA
EPF10K30E EPF10K50E EPF10K30E
EPF10K50S
EPF10K100E
EPF10K100B

No Connect (N.C.)

D1, E3, E16, G3, H1,
H16, J1, K3, K14, K16,
L2, L4, M14, M16, N15

A2, A3, A4, A5, A7, A9,
All, Al12, Al4, Al5, A20,
A21, B3, B4, B9, B10,
B12, B16, B19, B20, C1,
C6, C9, C10, C12, C13,
C14, C16, C17, C22, D1,
D2, D3, D20, D21, D22,
E2, E3, E20, E22, F1, F2,
F3, F20, F21, F22, G2,
G4, G20, G22, H1, H3,
H6, H19, H21, H22, J1,
J2, 33, J21, J22, K1, K2,
K6, K21, K22, L1, L2, L3,
L4, L19, L20, L21, L22,
M1, M2, M3, M4, M21,
M22, N1, N2, N21, N22,
N6, N17, N19, P1, P2,
P3, P5, P7, P20, P21,
P22, R2, R3, R17, R19,
R20, R21, T2, T18, T20,
T21, U1, U2, U3, U20,
u21, u22, Vi, v2, V20,
V21, W1, W2, W22, Y4,
Y9, Y12, Y13, Y16, Y19,
Y20, AA2, AA3, AA4,
AA9, AA11, AA13, AA15,
AA21, AB1, AB2, AB3,
AB4, AB5, AB7, ABS,
AB9, AB12, AB15, AB17,
AB18, AB19, AB20, AB21,
AB22

Total User I/O Pins (12)

176

191

220
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82 FLEX 10KE FineLine BGA (1/2) 1) ()
484-Pin 484-Pin
FineLine BGA FineLine BGA
EPF10K50E EPF10K100E
EPF10K50S
MSELO0(3) u4 u4
MSEL1(3) V4 V4
nSTATUS(3) W19 W19
nCONFIG (3) T7 T7
DCLK(3) E5 E5
CONF_DONE3) F18 F18
INIT_DONE (4) K19 K19
nCE (3) E4 E4
nCEO(3) E19 E19
nWS(5) E17 E17
nRS (5) F17 F17
nCsSs (5) D19 D19
CS(5) D18 D18
RDYnBSY(5) K17 K17
CLKUSR(5) G18 G18
DATA7 (5) E8 E8
DATAG6 (5) G7 G7
DATAS5 (5) D7 D7
DATA4 (5) E7 E7
DATA3(5) F6 F6
DATAZ2(5) D5 D5
DATA1(5) E6 E6
DATA0(3) (6) D4 D4
TDI (3) F5 F5
TDO(3) F19 F19
TCK (3) E18 E18
TMS(3) u18 u18
TRST (3) V19 V19
Dedicated Inputs E12, H11, R12, V11 E12, H11, R12, V11
Dedicated Clock Pins D12, P11 D12, P11
GCLK1(7) P11 P11
LOCK(8) u15 u15
DEV_CLRn(4) Gl11 Gl11
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82 FLEX 10KE FineLine BGA (2/12) 1) ()
484-Pin 484-Pin
FineLine BGA FineLine BGA
EPF10K50E EPF10K100E
EPF10K50S
DEV_OE(4) F12 F12

VCCINT (2.5 V)

C11, C15, H14, J8, J10, J12, J15, L9,
L10, L13, M10, M13, M14, N12, P8,
P10, P15, R14, V5, W21, Y8, AA12

C11, C15, H14, J8, J10, J12, J15, L9,
L10, L13, M10, M13, M14, N12, P8,
P10, P15, R14, V5, W21, Y8, AA12

VCCIO A6, A13, B5, E1, G1, G15, H9, H20, |A6, Al3, B5, E1, G1, G15, H9, H20,

(2.50r3.3V) J11, J13, K9, K11, K14, K20, L14, M9, | J11, J13, K9, K11, K14, K20, L14, M9,
N3, N9, N11, N14, N20, P13, R1, R9, | N3, N9, N11, N14, N20, P13, R1, R9,
T3, T15, T22, V22, AB13 T3, T15, T22, V22, AB13

VCC_CKLK(9) P12 P12

GND Al, A8, A22, B1, B2, B17, B21, B22, |Al, A8, A22, B1, B2, B17, B21, B22,
C2, C21, E21, G3, G21, H2, H8, H15, |C2, C21, E21, G3, G21, H2, H8, H15,
J9, J14, J20, K3, K10, K12, K13, L11, |J9, J14, J20, K3, K10, K12, K13, L11,
L12, M11, M12, M20, N10, N13, P9, |L12, M11, M12, M20, N10, N13, P9,
P14, R8, R15, R22, T1, V3, W20, Y1, | P14, R8, R15, R22, T1, V3, W20, Y1,
Y2, Y3, Y21, Y22, AAL, AA6, AA22, | Y2, Y3, Y21, Y22, AAL, AAG, AA22,
AB11, AB16 AB11, AB16

GND_CKLK9) w11 w11

No Connect (N.C.)

A2, A3, A4, A5, A7, A9, All, Al12,
Al4, A15, A20, A21, B3, B4, B9, B10,
B12, B16, B19, B20, C1, C6, C9, C10,
C12, C13, C14, C16, C17, C22, D1,
D2, D3, D20, D21, E2, E3, E20, E22,
F1, F2, F20, F21, G2, G20, G22, J1,
J2, 33, J21, K2, K22, L1, L2, L20, L22,
M2, M3, M22, N1, N2, N21, N22, P3,
P20, P21, P22, R2, R3, R21, T2, T20,
T21, U1, U2, U3, U20, U21, U22, V2,
V20, W1, W2, W22, Y4, Y9, Y12, Y13,
Y16, Y19, Y20, AA2, AA3, AA4, AA9,
AA11l, AA13, AA15, AA21, AB1, AB2,
AB3, AB4, AB5, AB7, AB8, AB9, AB12,
AB15, AB17, AB18, AB19, AB20,
AB21, AB22

A2, A3, A4, A5, B3, B4, B10, C17, F2,
J2, K2, L2, N1, P20, P22, R3, T20,
T21, Ul, W22, Y16, AA15, AB3, AB4,
AB5, AB7, AB15, AB17, AB18, AB19,
AB20

Total User I/O Pins (12)

254

338
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83 FLEX 10KE FineLine BGA (1/3) 1)
484-Pin 672-Pin 672-Pin

FineLine BGA FineLine BGA FineLine BGA
EPF10K130E EPF10K130E EPF10K200E
EPF10K200S EPF10K200S

MSELO(3) u4 W6 wWeé

MSEL1(3) V4 Y6 Y6

NSTATUS(3) W19 AA21 AA21

nCONFIG (3) T7 V9 V9

DCLK(3) E5 G7 G7

CONF_DONE3) F18 H20 H20

INIT_DONE (4) K19 M21 M21

nCE (3) E4 G6 G6

nCEO(3) E19 G21 G21

nWS(5) E17 G19 G19

nRS (5) F17 H19 H19

ncCs (5) D19 F21 F21

CS(5) D18 F20 F20

RDYnNBSY(5) K17 M19 M19

CLKUSR(5) G18 J20 J20

DATA7 (5) E8 G10 G10

DATAG (5) G7 Jo J9

DATAS (5) D7 F9 F9

DATA4 (5) E7 G9 G9

DATA3(5) F6 H8 H8

DATAZ2 (5) D5 F7 F7

DATAL(5) E6 G8 G8

DATAO(3) (6) D4 F6 F6

TDI (3) F5 H7 H7

TDO(3) F19 H21 H21

TCK (3) E18 G20 G20

TMS(3) uis W20 W20

TRST (3) V19 Y21 Y21

Dedicated Inputs E12, H11, R12, V11 Y13, U14, G14, K13 Y13, U14, G14, K13

Dedicated Clock Pins D12, P11 T13, F14 T13, F14

GCLK1(7) P11 T13 T13

LOCK(8) U15 W17 W17

DEV_CLRNn@4) G111 J13 J13
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Preliminary Information

83 FLEX 10KE FineLine BGA (2/3) 1) (2)
484-Pin 672-Pin 672-Pin
FineLine BGA FineLine BGA FineLine BGA
EPF10K130E EPF10K130E EPF10K200E
EPF10K200S EPF10K200S
DEV_OE(4) F12 H14 H14

VCCINT (2.5 V)

C11, C15, H14, J8, J10,
J12, J15, L9, L10, L13,
M10, M13, M14, N12, P8,
P10, P15, R14, V5, W21,
Y8, AA12

E13, E17, H2, H25, K16,
L10, L12, L14, L17, M2,
M25, N11, N12, N15, P12,
P15, P16, R14, T2,

T10, T12, T17, T25, Ul6,
Y7, AA23, AB10, AC14

E13, E17, H2, H25, K16,
L10, L12, L14, L17, M2,
M25, N11, N12, N15,
P12, P15, P16, R14, T2,
T10, T12, T17, T25, U16,
Y7, AA23, AB10, AC14

VCCIO
(250r3.3V)

A6, A13, B5, E1, G1,
G15, H9, H20, J11, J13,
K9, K11, K14, K20, L14,
M9, N3, N9, N11, N14,
N20, P13, R1, R9, T3,
T15, T22, V22, AB13

C8, C15, b7, G3, J3, J17,
K11, K22, L13, L15, M11,
M13, M16, M22, N16,
P11, R5, R11, R13, R16,
R22, T15, U3, U11, V5,
V17, V24, Y2, Y24, AA26,
AD15

C8, C15, D7, G3, J3, J17,
K11, K22, L13, L15, M11,
M13, M16, M22, N16,
P11, R5, R11, R13, R16,
R22, T15, U3, U11, V5,
V17, V24, Y2, Y24, AA26,
AD15

VCC_CKLK(9)

P12

T14

T14

GND

Al, A8, A22, B1, B2, B17,
B21, B22, C2, C21, E21,
G3, G21, H2, H8, H15,
J9, J14, J20, K3, K10,
K12, K13, L11, L12, M11,
M12, M20, N10, N13, P9,
P14, R8, R15, R22, T1,
V3, W20, Y1, Y2, Y3,
Y21, Y22, AAL, AAG,
AA22, AB11, AB16

A2, A25, B2, B25, C3,
C10, C24, D3, D4, D19,
D23, D24, E4, E23, G23,
J5, J23, K4, K10, K17,
L11, L16, L22, M5, M12,
M14, M15, N13, N14,
P13, P14, P22, R12, R15,
T11, T16, U10, U17, U24,
V3, Y5, AA22, AB3, AB4,
AB5, AB23, AB24, AC3,
ACS8, AC24, AD13, AD18,
AE2, AE25, AF2, AF25

A2, A25, B2, B25, C3,
C10, C24, D3, D4, D19,
D23, D24, E4, E23, G23,
J5, J23, K4, K10, K17,
L11, L16, L22, M5, M12,
M14, M15, N13, N14,
P13, P14, P22, R12, R15,
T11, T16, U10, U17, U24,
V3, Y5, AA22, AB3, AB4,
AB5, AB23, AB24, AC3,
AC8, AC24, AD13, AD18,
AE2, AE25, AF2, AF25

GND_CKLK®9)

wi1

AA13

AA13
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83 FLEX 10KE FineLine BGA (3/3) 1) ()
484-Pin 672-Pin 672-Pin
FineLine BGA FineLine BGA FineLine BGA
EPF10K130E EPF10K130E EPF10K200E
EPF10K200S EPF10K200S

No Connect (N.C.)

A3, A4, A5, A6, A8, A9,
Al10, Al1l, Al12, A13, Al4,
Al15, Al16, A17, A18, Al19,
A20, A21, A22, A23, A24,
B3, B4, B5, B6, B7, BS,
B9, B10, B11, B12, B13,
B14, B16, B19, B20, B21,
B22, B23, B24, B26, C1,
C25, C26, D1, D2, D25,
D26, E1, E25, E26, F1,
F25, G25, G26, H1, J1,
J25, J26, K26, L2, L25,
N2, P1, P2, R1, R26, T1,
Ul, U25, V1, V26, W1,
Y26, AA1, AA2, AA25,
AB2, AB25, AB26, AC1,
AC2, AC25, AC26, AD2,
AD26, AE1, AE3, AE4,
AES5, AE6, AE7, AES,
AE9, AE10, AE11, AE12,
AE14, AE15, AE16, AE17,
AE19, AE20, AE21, AE22,
AE23, AE24, AE26, AF3,
AF4, AF5, AF6, AF7, AFS8,
AF9, AF10, AF11, AF12,
AF13, AF14, AF15, AF16,
AF17, AF18, AF20, AF21,
AF23, AF24

A4, A5, A6, A10, Al1l,
Al2, A13, Al4, A15, Al6,
Al7, A18, A19, A20, A21,
A22, A23, A24, B4, B5,
B6, B7, B8, B9, B10, B11,
B12, B13, B16, B19, B20,
B21, B22, B23, B24, C1,
AE4, AES5, AEG6, AE7,
AES8, AE9, AE10, AE11,
AE12, AE14, AE15,
AE16, AE17, AE19,
AE20, AE21, AE22,
AE23, AF4, AF5, AF6,
AF7, AF8, AF9, AF10,
AF12, AF13, AF14,

AF15, AF16, AF18,
AF20, AF21, AF23, AF24

Total User 1/O Pins (12)

369

413

470
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(1) 1/0
2) FineLine BGA SameFrame Quartus
MAX+PLUS II

(3) 1/0
4) 1/0
(5) 1/0
(6)
7) ClockLock ClockBoost
8) ClockLock ClockBoost ClockLock ClockBoost
LocK High LOCK High
LOCK LOCK 1/0
9) ClockLock ClockBoost ClockLock
ClockBoost
ClockLock ClockBoost VCCINT GND
(10) EPF10K100B VCCINT
(11) EPF10K100B GNDINT
(12) 1/0 1/0

84 FLEX 10KE

84 FLEX 10KE (1)
144-Pin | 208-Pin | 240-Pin | 599-Pin |356-Pin [600-Pin |256-Pin [{484-Pin B72-Pin
TQFP PQFP PQFP PGA BGA BGA [FineLine [ineLine FineLine
RQFP BGA BGA BGA
EPF10K30E (2 (2 (3) 3) 4)
EPF10K50E 2 2 3) (3) (3) 3) 4)
EPF10K50S 2) 2) 3) 3) 3) 3) 4)
EPF10K100B 1) (3 3
EPF10K100E 1)) (3) (3) (3) 3) 4)
EPF10K130E (3) (3) (3) 3) 3
EPF10K200E 1) (3) 3
EPF10K200S (3) 2 (3) 3) 3) (3)
(1) FineLine BGA SameFrame Quartus
MAX+PLUS II
() 1/0
@) 1/0
1/0 MAX+PLUS II 9.1
1/0
(4) 484 FineLine BGA SameFrame
FineLine BGA 256 484 672 FineLine BGA

Quartus MAX+PLUS II
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85 FLEX 10KA FLEX 10KE SameFrame
FineLine
FineLine BGA SameFrame
1/0 MAX+PLUS II
9.1 1/0
a @
- MAX+PLUS II Help SameFrame
85 FLEX 10K FLEX 10KE SameFrame
256-Pin 484-Pin 672-Pin
FineLine FineLine FineLine
BGA BGA BGA

EPF10K30E v v v (1)
EPF10K50E v v v (1)
EPF10K50S
EPF10K100B v
EPF10K100E v v v (1)
EPF10K130E v v
EPF10K200E v
EPF10K200S
EPF10K10A v
EPF10K30A v v
EPF10K50V v
EPF10K100A v
(1) 484 FineLine BGA SameFrame
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Altera BitBlaster ByteBlaster ByteBlasterMV ClockLock ClockBoost EPC2 EPC1 EPC1441 EPF10K30E EPF10K50E EPF10K50S
EPF10K100B EPF10K100E EPF10K130E EPF10K200E EPF10K250E FLEX FLEX 10K FLEX 10KA FLEX 10KE FLEX 6000 FastTrack
FineLine BGA Jam MAX MAX+PLUS MAX+PLUSII MegaCore MultiVolt Quartus SameFrame System-on-a-Programmable-Chip
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