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APEX 20K IOE Ons Clock-to-Output
Quartus
Ons
25
APEX 20K 1/0
APEX 20K IOE
High High
Low Low
Low
High
APEX 20K Low
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APEX 20K Programmable Logic Device Family Data Sheet Preliminary Information

25 APEX 20K 170
A A
A A OE
o e
!
%VCC ENA
‘[’\ ( CLRN
{Qﬂj
vee
OE[7..0] 1\ “Di
oy
P 1 Vielolle}
# %«— pPCI
b 12 KI
2 vee
TH e
S
CLK[L.0] —ENA
] CLRN
CLK[3.2]
vce
ENA[5..0] %
CLRN[L..0]
B I
3 =
ENA
% vee CLRN
3
A \ Yy
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Preliminary Information

APEX 20K Programmable Logic Device Family Data Sheet

Altera Corporation

APEX 20KE FastRow
10E FastRow I/0
MegalLAB LAB
PCI

APEX 20KE IOE

Clock-to-
Output APEX 20KE IOE
Quartus
Ons
APEX 20KE IOE
High Low
Low
High
26 APEX 20KE
1/0 APEX
20K Low
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APEX 20K Programmable Logic Device Family Data Sheet

Preliminary Information

26 APEX 20KE

170

VCCIO

-« PCI

FastRow
A
A OE
B
g \%c TENA
~ CLRN
|
¢
¢
4
v W
4D7 PRN
CLK[3.2]
vce
| enas o)
CLRN[L..0]
B ]
3 =
vee
-[h ENA
% vee CLRN
!
¢
A v

(1)
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Preliminary Information APEX 20K Programmable Logic Device Family Data Sheet

IOE IOE
MegalLAB
IOE MegaLAB

IOE 27
IOE

27 I0E

Megal AB

/ | * ) | A A
LE 52

Megal AB

° I0E
LAB ° Megal AB
°
> 10 |4 I0E OE

LE

Clock-to-Output
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APEX 20K Programmable Logic Device Family Data Sheet Preliminary Information

28 IOE
28 I0E
IOE APEX 20KE
IOE FastRow
IOE OE
o
I0E I0E
A A AA
LE ESB
Clock-to-Output Na
« LAB »
LE ESB
|
Megal AB

MegalAB 2
1/0
APEX 20KE IOE LVITL LVCMOS 1.8V I/O 25V 1/0O 3.3V
PCI 33V AGP LVDS GTL+ CTT SSTL-3 Classl II SSTL-

2 ClassI II HSTL Class1 II III

APEX 20KE I/0
LVDS I/0
LVDS LVDS
I/0 VCCIO
1.8V 25V 3.3V
VREr
SSTL-3
EP20K300E APEX 20KE
LVDS
EP30K300E LVDS
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Preliminary Information

APEX 20K Programmable Logic Device Family Data Sheet

LVDS LVDS VCCIO
/O 3.3V
ClockLock
LOCK
LVDS /0
29 APEX 20KE 1/0
29 APEX 20KE 1/0
[%e] 6 [%e] 4
S
o 1/0 o
Vo > m LVTTL
m LVCMOS
m 25V
= 18V l LVDS
= 33VPC —
m GTL+
m SSTL-3Class I and Il
SSTL-2 Class | and Il
fl S ae i,
m CTT
= AGP o 1
Individual
/0 3 Power Bus
14 | | A |
%] 7 /o 5
APEX 20K
Vecio Vet
APEX 20K APEX 20K
APEX 20K
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APEX 20K Programmable Logic Device Family Data Sheet Preliminary Information

S ame F rame APEX 20K FineLine BGA SameFrame

FineLine BGA

EP20K100 672

Quartus

SameFrame
FineLine BGA
SameFrame

PCB

324 FineLine BGA

FineLine BGA EP20K400
SameFrame PCB
Quartus
30

30 SameFrame

672 FineLine BGA

FineLine

672-Pin

FineLine
BGA

324 FineLine BGA 672 FineLine BGA

110
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Preliminary Information

APEX 20K Programmable Logic Device Family Data Sheet

ClockLock
ClockBoost

Altera Corporation

APEX 20K PLL ClockLock
ClockBoost ClockLock
PLL
Ons
Clock-to-Output
ClockBoost
ClockBoost
APEX 20K ASIC
APEX 20K
ClockLock ClockBoost
APEX 20K ClockLock ClockBoost Quartus
GCLK1
ClockLock ClockBoost
GCLK1 APEX 20K
ClockLock ClockBoost
GCLKO
Clock 0 Clock 1

1x 2x

1x 4x

2x 4x
APEX 20KE ClockLock
APEX 20KE ClockLock

PLL
PLL
PLL LVDS LVDS I/0O
PLL EP20K200E
PLL EP20K300E
PLL
APEX 20KE PLL
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APEX 20K Programmable Logic Device Family Data Sheet Preliminary Information

PLL
ClockLock
PLL
APEX 20KE SDRAM
1/0
APEX 20KE ClockBoost
m/(nx k) m n k
1 16
Time-domain Multiplexing
LE
PLL T1/E1
T1 E1 T1
1.544MHz E1 2.048MHz PLL
T1 El
APEX 20KE ClockShift
90
ns 0.5ns
LVDS
PLL LVDS
LVDS I/0
PLL I/0
LVDS
400Mbits / second LVDS
I/0 50MHz
PLL
LVDS EP20K300E
APEX 20KE ClockLock LOCK
ClockLock
LOCK High LOCK
ClockLock
I/0
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Preliminary Information APEX 20K Programmable Logic Device Family Data Sheet

ClockLock ClockBoost
ClockLock ClockBoost

ClockLock ClockBoost
ClockLock ClockBoost

31

31

4 o

fewkafeika tinoury Ut tokpey
CLK4 i : :

to t, + UnerksTs

toutputy

ClockLock J—\_/

to to* tyrrer to - turrer
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APEX 20K Programmable Logic Device Family Data Sheet

Preliminary Information

10 APEX 20K

ClockLock ClockBoost

APEX 20KE
10 ClockLock ClockBoost
tr 5 ns
tr 5 ns
tinputy 40 60 | %
ferka ClockBoost 25 133 [MHz
feLkz ClockBoost 20 66 |MHz
feikpey | Quartus 25,000(PPM
ClockBoost (1) 2)
feLka ClockBoost 15 33 |MHz
lincLKSTB 100 | ps
tiock ClockLock ClockBoost 10 us
3)
tyrrer | ClockLock ClockBoost tincLksTe<100 250 | ps
4) tincLksT8<50 200(4)| PS
toutputy | ClockLock ClockBoost 40 50 60 %
(1) Quartus ClockLock ClockBoost Quartus
ClockLock ClockBoost PLL fcLkDEV
(2) 25,000PPM Parts Per Million 2.5%
3) ClockLock ClockBoost
fLock
ClockLock ClockBoost
4)  tirTER tincLksTs  50ps 200ps
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Preliminary Information APEX 20K Programmable Logic Device Family Data Sheet

Si gn al Tap APEX 20K SignalTap
IEEE Std. 1149.1 JTAG
I/
o
FineLine BGA
| EEE Std APEX 20K IEEE Std. 1149.1-1990
JTAG BST JTAG
11491
JT AG APEX 20K JTAG
Quartus Jam jam Jam
.jbc
APEX 20K
JTAG SignalTap
APEX 20K
11 JTAG
11 APEX 20K JTAG
JTAG
SAMPLE/PRELOAD
SignalTap
EXTEST
BYPASS TDI TDO
BST
USERCODE 32 USERCODE TDI TDO
USERCODE TDO
IDCODE IDCODE TDI TDO IDCODE
TDO
ICR JTAG ByteBlasterMV
Jam Jam
APEX 20K
SignalTap SignalTap
APEX 20K 10
APEX 20K USERCODE 32
12 13 APEX 20K
IDCODE
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APEX 20K Programmable Logic Device Family Data Sheet Preliminary Information

12 APEX 20K
EP20K60E (1)
EP20K100 786
EP20K100E (1)
EP20K160E 1,176
EP20K200 1,164
EP20K200E (1)
EP20K300E (1)
EP20K400 1,536
EP20K400E 1,536
EP20K600E 1,866
EP20K1000E 2,040
EP20K1500E (1)
M
13 APEX 20K 32 IDCODE
IDCODE 32 (1)
16 1@ )
¢ ) 11 2
EP20K60E | (3) | (3) 3) 3)
EP20K100 |0000 | 0000 0100 0001 0110 | 000 0110 1110 1
EP20K100E [0000 | 1000 0001 0000 0000 | 000 0110 1110 1
EP20K160E |0000 | 1000 0001 0110 0000 | 000 0110 1110 1
EP20K200 |0000 | 0000 1000 0011 0010 | 000 0110 1110 1
EP20K200E |0000 | 1000 0010 0000 0000 | 000 0110 1110 1
EP20K300E |0000 | 1000 0011 0000 0000 | 000 0110 1110 1
EP20K400 |0000 | 0001 0110 0110 0100 | 000 0110 1110 1
EP20K400E |0000 | 1000 0100 0000 0000 | 000 0110 1110 1
EP20K600E |0000 | 1000 0110 0000 0000 | 000 0110 1110 1
EP20K1000E [0000 | 1001 0000 0000 0000 | 000 0110 1110 1
EP20K1500E | (3) | (3) 3) 3)
(1) MSB  Most Significant Bit
(2) IDCODE LSB Least Significant Bit 1
®)
32 JTAG
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Preliminary Information APEX 20K Programmable Logic Device Family Data Sheet

32 APEX 20K JTAG
s X X X X
o X X X X

ticp : :
e— Loy —>ie—lioL — ‘7 t.1»:31)4><—>§ topn
TCK ] T 1
bpzxie—> tipco '<—V 4—" tipxz
TDO — X
taszx “—" tisco "—’ tisxz "—"
14 APEX 20K JTAG
14 APEX 20K JTAG
ticp TCK 100 ns
tijcH TCK High 50 ns
ticL TCK Low 50 ns
typsu JTAG 20 ns
tipH JTAG 45 ns
tipco JTAG Clock-to-Output 25 ns
tipzx JTAG 25 ns
tipxz JTAG 25 ns
tissu 20 ns
tysH 45 ns
tysco Clock-to-Output 35 ns
tyszx 35 ns
tysxz 35 ns
a®
a ®
m AN 39 IEEE Std. 1149.1 (JTAG) Boundary-

Scan Testing in Altera Devices
m  Jam Programming & Test Language Specification

Altera Corporation Page 51



APEX 20K Programmable Logic Device Family Data Sheet Preliminary Information

APEX 20K

SRAM(Static Random Access Memory)

100%
APEX 20K AC 33
33 APEX 20K AC
AC
— —>
AC
—c1
3ns
15 18 2.5V APEX 20K
DC 1.8V APEX 20KE
15 APEX 20K 1)
Veeint 2) 0.5 3.6 Y,
Vecio 0.5 4.6 \Y;
A DC 2.0 4.6 \%
lout DC 25 25 mA
TsTc 65 150
Tavs 65 135
T, PQFP RQFP TQFP BGA 135
PGA 150
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Preliminary Information

APEX 20K Programmable Logic Device Family Data Sheet

16 APEX 20K
Veaint 3) ©@ 2.375 2.625 Y,
(2.375) | (2.625)
Vecio | 3.3V 3) “) 3.00 3.60 Y
(3.00) (3.60)
2.5V 3) “) 2.375 2.625 Y
(2.375) | (2.625)
V, 5) 0.5 4.1 \%
Vo 0 Veeio \
Ts (0] 85
40 100
tr 40 ns
tg 40 ns
17 APEX 20K DC a2 (© (@
ViH LVTTL CMOS 3.3V PCI 1.7, 0.5% Vceo 4.1 \%
High 8)
ViL LVTTL CMOS 3.3V PCI 0.5 0.7, 0.3x Vccio| V
Low 8)
Von 3.3V LVITL  High low = 12 mA DC, 2.4 Y
Vecio = 3.00V (9)
3.3V LVCMOS  High loy = 0.1 mA DC, Vecio 0.2 v
Vcc|o =3.00V (9)
3.3V PCI High lon = 0.5 mA DC, 0.9x% Veeio \Y
Veelo = 3.00 to 3.60 V(g)
2.5V High lon = 0.1 mADC, 2.1 \%
Vecio = 2.30 V (9)
loy = 1 mA DC, 2.0 v
Vecio = 2.30 V (9)
lon = 2 mA DC, 1.7 Y
Vecio = 2.30 V (9)
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APEX 20K Programmable Logic Device Family Data Sheet

Preliminary Information

17 APEX 20K DC  (2/2) (6) (7)
VoL 3.3V LVTTL Low lo. = 12 mA DC, 0.4 \%
Vcc|o =3.00V (10)
3.3V LVCMOS  Low loL = 0.1 mA DC, 0.2 v
Vcc|o =3.00V (10)
3.3VPCl  Low loL = 1.5 mA DC, 0.1x Veeio v
Vcc|o = 3.00 to 3.60 V (10)
2.5V  Low loL = 0.1 mA DC, 0.2 v
Vcc|o =230V (10)
lo. =1 mA DC, 0.4 \%
Vcc|o =230V (10)
lo. =2 mA DC, 0.7 \%
Vcc|o =230V (10)
I Vi=41to 0.5V 10 10 HA
loz 1/0 Vo=4.1t0 05V 10 10 PA
lcco Vee V, =ground 10 mA
ESB -1
V, =ground 5 mA
-2
-3
RCONF Vcc|o =30V (ll) 20 50 kQ
170 Veeio = 2.375 V (11) 30 80 kQ
18 APEX 20K 1z
Cin Vin=0V, f=1.0 MHz 8 pF
CINCLK ViN = OV, f=1.0 MHz 12 pF
COUT VOUT =0V, f=1.0 MHz 8 pF
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Preliminary Information

APEX 20K Programmable Logic Device Family Data Sheet

(1) Operating Requirements for Altera Devices

) DC 0.5V 100mA 20ns 2.0V
4.6V

3)

@) Vee 100ms  Vee

(5)  Vcant Vecio 1/0 JTAG

(6) Ta=25  Veont=2.5V  Vecio=2.5V 3.3V

) 16 APEX 20K

(8) APEX 20K 25V 33V LVTTL LVCMOS Vecro Voot 55

34 3.3V PCI

©9)  Ion High TTL PCI CMOS

(10) Ior Low TTL PCI CMOS

(11) Vecio

(12)

Altera Corporation

34 33V PCI Vecio Veemr

34 3.3V PCI Veeio Veoint

2.7

Veent (V) PCI
25

23—

3.0 31 33 3.6
Veeio (V)
35 Veero 3.3V 2.5V APEX 20K
PCI Local
Bus Specification, Revision 2.2 3.3V VCCIO
3.3V
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APEX 20K Programmable Logic Device Family Data Sheet

Preliminary Information

35 APEX 20K

0

80~

0

60~

fe[o]

80

70

60

Veent =25V Veeint =25V
50}~ Vecio=25V 50 Vecio=33V
lo (MA) 4o} lo (MA) 4
30 30
20 low 20
10 10
; 1 2 3
Vo (V) Vo (V)
APEX 20K
FastTrack MegalLAB
FPGA
19 20 APEX 20K
19 APEX 20K 1)
tinsu IOE
tin I0E
touTco IOE Clock-to-Output

(1)
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20 @
tINSUBIDIR LE
tINHBIDIR LE
touTcoBIDIR IOE Clock-
to-Output
txzBIDIR IOE
{zXBIDIR IOE slow slew rate=off
(1)
36 /0
36
PRN
D Q
Co—@
CLRN
1)
PRN
D Q
[ =
CLRN | e
PRN
Q D
CLRN
1)
(1) LAB LE
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APEX 20K Programmable Logic Device Family Data Sheet Preliminary Information

21 26 APEX 20K /0
21 EP20K100
-1 -2 -3
tinsu (1) 2.1 2.5 3.0 ns
ting (1) 0.0 0.0 0.0 ns
toutco (1) 2.0 4.0 2.0 4.1 2.0 55 ns
tinsu (2) 2.1 25 3.0 ns
tinn (2) 0.0 0.0 0.0 ns
toutco (2) 0.5 3.0 0.5 3.1 05 45 ns
22 EP20K100
-1 -2 -3
tinsusiDIR (1) 1.1 15 2.2 ns
tinvBIDIR (1) 0.0 0.0 0.0 ns
tOUTCOBIDIR (1) 2.0 4.0 2.0 4.1 2.0 5.5 ns
txziDIR (1) 4.8 5.8 6.8 ns
tzxsiDIR (1) 5.9 7.1 8.3 ns
tinsusIDIR (2) 1.1 15 2.2 ns
tinHBIDIR (2) 0.0 0.0 0.0 ns
toutcoBIDIR (2) 0.5 3.0 0.5 3.1 0.5 4.5 ns
txzeiDIR (2) 3.8 4.8 5.8 ns
tzxsIDIR (2) 4.9 6.1 7.3 ns
23 EP20K200
-1 -2 -3
tinsu (1) 2.1 2.5 3.0 ns
ting (1) 0.0 0.0 0.0 ns
toutco (1) 2.0 4.0 2.0 4.1 2.0 55 ns
tinsu (2) 2.1 25 3.0 ns
tine (2) 0.0 0.0 0.0 ns
toutco (@) 0.5 3.0 0.5 3.1 0.5 4.5 ns
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Preliminary Information

APEX 20K Programmable Logic Device Family Data Sheet

24 EP20K200
-1 -2 -3
tinsusiDIR (1) 1.2 1.5 2.1 ns
tinueIDIR (1) 0.0 0.0 0.0 ns
toutcoBIDIR (1) 2.0 4.0 2.0 4.1 2.0 55 ns
txzeiDIR (1) 4.8 5.8 6.8 ns
tzxsipirR (1) 5.9 7.1 8.3 ns
tinsusiDIR (2) 1.2 1.5 2.1 ns
tinveIDIR (2) 0.0 0.0 0.0 ns
tOUTCOBlDIR (2) 0.5 3.0 0.5 3.1 0.5 4.5 ns
txzsiDIR (2) 3.8 4.8 5.8 ns
tzxsIDIR (2) 4.9 6.1 7.3 ns
25 EP20K400
-1 -2 -3
tinsu (1) 2.1 2.5 3.0 ns
tine (1) 0.0 0.0 0.0 ns
toutco (1) 2.0 4.0 2.0 4.1 2.0 5.5 ns
thSU (2) 2.1 2.5 3.0 ns
ting (2) 0.0 0.0 0.0 ns
tOUTCO (2) 0.5 3.0 0.5 3.1 0.5 4.5 ns
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APEX 20K Programmable Logic Device Family Data Sheet Preliminary Information

26 EP20K400

-1 -2 -3
tinsusIDIR (1) 1.2 15 1.8 ns
tinveIDIR (1) 0.0 0.0 0.0 ns
toutcoBIDIR (1) 2.0 4.0 2.0 4.1 2.0 5.5 ns
txzeiDIR (1) 4.9 5.8 6.9 ns
tzxsiDIR (1) 6.0 7.1 8.4 ns
tinsusIDIR (2) 1.2 1.5 1.8 ns
tinnsIDIR (2) 0.0 0.0 0.0 ns
toutcoBIDIR (2) 0.5 3.0 0.5 3.1 0.5 4.5 ns
txzeiDIR (2) 3.9 4.8 5.9 ns
tzxBIDIR (2) 5.0 6.1 7.4 ns
(1) ClockLock ClockBoost
2) ClockLock ClockBoost

APEX 20K
APEX 20K
APEX 20K SRAM
SRAM
SRAM
I/0
I/0
I/0
Vecio
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Preliminary Information APEX 20K Programmable Logic Device Family Data Sheet

APEX 20K SRAM
APEX 20K 27
APEX 20K
EPC2
JTAG EPC2
APEX 20K
nCE nCEO
27
EPC2
PS ByteBlasterMV MasterBlaster
PPA
PPS
JTAG ByteBlasterMV MasterBlaster
Jam JBC
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APEX 20K Programmable Logic Device Family Data Sheet

Preliminary Information

Page 62

28 144 TQFP 208 PQFP 240 PQFP

EP20K100
28 EP20K100 @2 @
144-Pin TQFP | 208-Pin PQFP | 240-Pin PQFP
MSELO (2) 18 25 29
MBELL (2) 19 26 30
NSTATUS (2) 57 82 92
NCONFI G (2) 22 29 33
DCLK (2) 93 132 152
CONF_DONE (2) 58 83 93
| NI T_DONE (3) 121 178 206
nCE (2) 91 130 150
nCEO (2) 128 185 213
nWs (4) 103 145 164
nRS (4) 102 142 161
nCs (4) 101 141 160
cS (4) 98 138 157
RDYNnBSY (4) 120 177 205
CLKUSR (4) 119 176 204
DATAT (4) 104 146 166
DATA6 (4) 105 150 169
DATAS (4) 109 157 181
DATA4 (4) 111 160 185
DATA3 (4) 112 163 189
DATA2 (4) 115 168 195
DATAL (4) 117 173 200
DATAO (2) (5) 94 133 153
™ (2) 90 129 149
TDO (2) 123 180 208
TCK (2) 52 76 87
™S (2) 51 75 86
TRST (2) 129 186 214
56, 53, 124, 127 81, 77,181, 184 91, 88, 209, 212

LOCK (6) 80 119 138
CCLK1 (7) 92 131 151
GCLKO 20 27 31
DEV_CLRn (3) 97 137 156
DEV_CE (3) 84 124 143
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APEX 20K Programmable Logic Device Family Data Sheet

28 EP20K100 72 @
144-Pin TQFP | 208-Pin PQFP | 204-Pin PQFP
VCCI NT 125, 108, 86, 73, | 182, 156, 126, 1, 27, 32, 60, 90,
55, 36, 21, 16, 1 105, 79, 52, 28, 23,/ 122, 145, 179,
1 210
VCCI O 144, 116, 89, 61, | 136, 86, 80, 53, 8, |12, 45, 67, 97,
28 208, 189, 172 120,148, 177, 199,
229
VCC_CKLK (8) 85 125 144
GNDI NT 126, 87, 77, 74, 54, | 183, 143, 127, 19, 28, 42, 89,
34,17, 4 118, 78, 39, 24, 16 (137,146, 162, 211
GNDI O 134, 106, 72, 42, | 199, 169, 149, 26, 56, 78, 108,
12 114, 95, 64, 43, 10| 132, 165, 188,
218, 240
GND_CKLK (8) 88 128 147
No Connect (N.C.) - - -
101 159 189
1/0 9
(1) 1/0
2 1/0
(3)
1/0
4) 1/0
(5)
(6) ClockLock ClockBoost ClockLock ClockBoost
LOCK High
LOCK High
LOCK LOCK 1/0
7) ClockLock ClockBoost
8) ClockLock ClockBoost
ClockLock ClockBoost
ClockLock
ClockBoost VCCINT GNDINT
) 1/0 1/0
29 208 RQFP 204 RQFP EP20K200
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APEX 20K Programmable Logic Device Family Data Sheet

Preliminary Information

Page 64

29 EP20K200 @2 @
208-Pin RQFP 240-Pin RQFP

MSELO (2) 25 29

MSEL1 (2) 26 30

NSTATUS (2) 82 92

NCONFI G (2) 29 33

DCLK (2) 132 152

CONF_DONE (2) 83 93

I NI T_DONE (3) 178 206

nCE (2) 130 150

nCEO (2) 185 213

nWs (4) 145 164

nRS (4) 142 161

ncs (4) 141 160

cs (4) 138 157

RDYNBSY (4) 177 205

CLKUSR (4) 176 204

DATA7 (4) 146 166

DATA6 (4) 150 169

DATAS (4) 157 181

DATA4 (4) 160 185

DATA3 (4) 163 189

DATA2 (4) 168 195

DATAL (4) 173 200

DATAO (2) (5) 133 153

D (2) 129 149

TDO (2) 180 208

TCK (2) 76 87

™S (2) 75 86

TRST (2) 186 214
81, 77, 181, 184 91, 88, 209, 212
27,131 31, 151

LOCK (6) 119 138

GCLK1 (7) 131 151

DEV_CLRn (3) 137 156

DEV_CE (3) 124 143

VCCI NT 1, 3,11, 23, 28, 36, 48, |1, 5, 14, 27, 32, 39, 52,
52, 79, 105, 109, 121, 60, 90, 122, 127, 140,
126, 148, 154, 156, 182 | 145, 168, 176, 179, 210
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APEX 20K Programmable Logic Device Family Data Sheet

Altera Corporation

29 EP20K200 /2 @
208-Pin RQFP 240-Pin RQFP
VCCI O 8, 53, 80, 86, 136, 172, 12, 45, 67, 97, 120, 148,
189, 208 177, 199, 229
VCC_CKLK (8) 125 144
GNDI NT 4,12, 16, 24, 35, 39, 47, |6, 15, 19, 28, 38, 42, 51,
78, 110, 118, 127, 143, 89, 128, 137, 146, 162,
147, 153, 183 167, 175, 211
GN\DI O 10, 43, 64, 85, 114, 149, | 26, 56, 78, 108, 132, 165,
169, 199 188, 218, 240
GND_CKLK (8) 128 147
No Connect (N.C.) - -
1/0 )| 144 174
(1) 1/0
(2) 1/0
(3)
1/0
4) 1/0
(5)
(6) ClockLock ClockBoost ClockLock ClockBoost
LOCK High
Lock High
LOCK LOCK 1/0
7) ClockLock ClockBoost
(8) ClockLock ClockBoost
ClockLock ClockBoost
ClockLock
ClockBoost VCCINT GNDINT
) 1/0 1/0
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APEX 20K Programmable Logic Device Family Data Sheet

Preliminary Information

30 652 BGA 655 PGA 672 FineLine BGA
EP20K400
30 EP20K400 @3 @
652-Pin BGA 655-Pin PGA 672-Pin FineLine BGA

MSELO (2) U35 A23 N21
MSEL1 (2) W35 c23 N20
NSTATUS (2) AN17 AE41 AA13
NCONFI G (2) w32 c25 P21
DCLK (2) U3 BA23 N7
CONF_DONE (2) AM17 ACA7 AA12
I NI T_DONE (3) C16 AE7 Jis
nCE (2) U1 BE25 P6
nCEO (2) C19 AC9 G14
s (4) M1 BF14 P9
nRS (4) N1 AY20 N10
ncs (4) P2 BB20 M9
CS (4) R2 BD20 T6
RDYNBSY (4) Al4 AH4 J14
CLKUSR (4) c15 AH6 K14
DATA? (4) M6 BG13 M10
DATA6 (4) L6 BB16 L8
DATAS (4) E7 BC3 F6
DATA4 (4) B5 AR7 G9
DATA3 (4) B7 AV4 F10
DATA2 (4) A8 AP6 J12
DATAL (4) C13 AHS8 K13
DATAO (2) (5) U4 BE23 N6
™ (2 w1 BG23 P7
TDO (2) c17 AE1 G13
TCK (2) AN19 AC45 AA14
™S (2) AM19 ADA40 AA15
TRST (2) D19 AD2 F14

B17, B19, AP17, AP19 AB4, AC5, AC43, AE43 | F13, H14, Y13, Y14

U2, W34 H24, AY24 N8, P20
LOCK (6) AB6 BG29 U6
GCLK1 (7) U2 AY24 N8
DEV_CLRn (3) T6 AY22 R9
DEV_CE (3) Y5 BF26 R8
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Preliminary Information

APEX 20K Programmable Logic Device Family Data Sheet

30 EP20K400 2/3) @
652-Pin BGA 655-Pin PGA 672-Pin FineLine BGA
VCCI NT A17, A19, D12, D24, E12, | A3, A45, B24,C1,C11, | A3, A24, B3, B8, B19, C1,
E24, F3, F35, G30, H1, C19, C29, C37, C47, D24, | C2, C25, C26, D3, D24,
H5, K31, L3, M30, N4, N35 | G47, L3, L45, N1, N47, | K11, L10, L15, M13, M16,
R5, R34, U5, U34, W3, W3, W45, AAL, AA47, N2, N12, P15, P16, P24,
W31, W33, AA4, AA3L, | AD4, AD44, AGL, AG47, | P25, R11, R14, T12, T17,
AC3, AC32, AE2, AE33, | AJ3, AJ45, ARL, AR47, | U9, U16, AC3, AC24,
AG1, AH4, AH31, AH35, | AU3, AU45, AYS, BAL, AD1, AD2, AD25, AD26,
AK33, AL2, AL12, AL24, | BA47, BD24, BEL, BELL, | AE3, AES, AEL9, AE24,
AM12, AM24, AR17, AR19 | BE19, BE29, BE37, BE47, | AF3, AF24
BG3, BG45
vcel 0 AL3, AL4, AL17, AL19, E9, E15, E21, E27, E33, | A6, A13, A21, J10, K9,
AL31, AL32, AM5, AN4, | E39, G7, G41, J5, 343, R5, | K16, L12, L17, M11, M14,
AN32, AN33, C4, C32, D5, | R43, AAS, AA43, AGS, N3, N15, N24, P12, R13,
D31, E3, E4, E17, E19, AG43, AN5, AN43, AW5, | R16, T10, T15, U11, U18,
F30, F31, U6, U30, W6, | AW43, BA7, BA4L, BCY, | V10, V17, AF6, AF13,
W30, BC15, BC21, BC27, AF21
BC33, BC39
VCC_CKLK (8) w4 BD28 N11
GNDI NT Al, A8, A35, B, B2, A47,B2, C13, C21, C27, | A2, A8, Al4, Al9, A2S5,
B18, B34, B35, C2, C3, | C35, C45, D4, F24,J1, | BL, B2, B6, B21, B25,
C18, C33,C34,C35,D2, | J47,N3,N45, R1, R47, | B26, C3, C13, C24, D4,
D3, D4, D17, D18, D32, | W1, W47, AA3, AA45, D23, H8, H19, J9, J18,
D33, D34, E5, E6, E18, | AD6, AD8, AD42, AG3, | K10, K17, L11, L13, L16,
E30, E31, E32, E33, F18, | AG45, AJ1, AJ47, AN1, | M12, M15, N1, N4, N13,
V1,V2,V3,V4, V5 V6, | AN47, AR3, AR45, AW1, | N14, N25, N26, P1, P2,
V30, V31, V32, V33, V34, | AW47, BB24, BE3, BE13, | P3, P13, P14, P23, P26,
V35, AK18, ALS, ALS, BE21, BE27, BE35, BE45, | R12, R15, T11, T16, U10,
AL18, AL30, AM18, AM2, | BG1, BG47 U17, V9, V18, W8, W19,
AM3, AM4, AM31, AM32, AC4, AC23, AD3, AD13,
AM33, AM34, AN1, AN2, AD24, AE1, AE2, AES,
AN3, AN18, AN34, AN35, AE21, AE25, AE26, AF2,
AP1, AP2, AP18, AP34, AF8, AF14, AF19, AF25
AP35, AR1, AR18, AR35,
GN\DI O - E7, E13, E19, E29, E35, |-
E41, G5, G43, H40, N5,
N43, W5, W43, AJ5, AJ43
AR5, AR43, AY40, BA5,
BA43, BC7, BC13, BC19,
BC29, BC35, BC41, BF46
GND_CKLK (8) w2 BD26 P11
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APEX 20K Programmable Logic Device Family Data Sheet Preliminary Information

30 EP20K400 33 @
652-Pin BGA 655-Pin PGA 672-Pin FineLine BGA
No Connect (N.C.) - - A15, A16, B13, B14, B15,
B16, C11, C12, C14, C15,
C16, AD11, AD12, AD14,
AD15, AD16, AE12, AE13,
AE14, AE15, AF12, AF15,
110 (9) | 502 502 502
(1) 1/0
(2) 1/0
3) 1/0
4) 1/0
(5)
(6) ClockLock ClockBoost ClockLock ClockBoost
LOCK High LOCK High
LOCK LOCK 1/0
7) ClockLock ClockBoost
8) ClockLock ClockBoost
ClockLock ClockBoost
ClockLock ClockBoost VCCINT GNDINT
) 1/0 1/0

Altera AMPP APEX ClockBoost ClockLock ClockShift EP20K60E EP20K100 EP20K100E EP20K160E EP20K200 EP20K200E
EP20K300E EP20K400 EP20K400E EP20K600E EP20K1000E EP20K1500E FastTrack FineLine BGA MultiCore MultiVolt MegaCore
NativeLink Quartus SignalTap System-on-a-Programmabale-Chip SameFrame Quartus Altera Corporation
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