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u On-Chip Termination
Rs On-Chip Termination  OCT
(Ry)

| (Rp) OCT
|
u Vop

Stratix V
Stratix V 1/0 5-1 Stratix V

1/0
30V 25V 18V 15V 135 1.25 12V Voo

Oos5-1.yoooooooDoOoOooooo (ooo)

110
3.3-V LVTTL/LVCMOS (1), (2)
2.5-V LVCMOS
1.8-V LVCMOS
1.5-V LVCMOS
1.2-V LVCMOS
SSTL-2 Class | and II DDR SDRAM
SSTL-18 Class | and Il DDR2 SDRAM
SSTL-15 Class | and Il DDR3 SDRAM
SSTL-15 DDR3 SDRAM
SSTL-135 DDR3L SDRAM
SSTL-125 DDR3U SDRAM
SSTL-12 RLDRAM Il

HSTL-18 Class | and Il

QDR [I/RLDRAM II

HSTL-15 Class | and Il

QDR 11/QDR [1+/RLDRAM II

HSTL-12 Class | and Il

HSUL-12 LPDDR2 SDRAM
Differential SSTL-2 Class | and Il DDR SDRAM
Differential SSTL-18 Class | and Il DDR2 SDRAM
Differential SSTL-15 Class | and Il DDR3 SDRAM
Differential HSTL-18 Class | and I

Differential HSTL-15 Class | and I

Differential HSTL-12 Class | and I

Differential SSTL-15 DDR3 SDRAM
Differential SSTL-135 DDR3L SDRAM

Differential SSTL-125

DDR3U SDRAM
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I/0

Differential SSTL-12 RLDRAM I

Differential HSUL-12 LPDDR2 SDRAM

LVDS

RSDS

mini-LVDS

LVPECL

5-1
(1) 8.3-VLVTTL/LVCMOS 1/0 30V Veepo
@) 10 Stratix V GX GS
ooooooooooo
5-2 /0 Vecio Vecen  Vrer
V1T
0 5-2. StratixVI/00OOO0O0OO0O0O000 (O01) (000)
Vecio (V) Veeen (V) | VRer (V) vrr (V)
I/0 Ref

3.3-VLVTTL (2) JESD8-B 3.0/2.5 3.0 3.0 — —
3.3-V LVCMOS (2) JESD8-B 3.0/2.5 3.0 3.0 — —
2.5-V LVCMOS JESD8-5 3.0/2.5 2.5 25 — —
1.8-V LVCMOS JESD8-7 1.8/1.5 1.8 25 — —
1.5-V LVCMOS JESD8-11 1.8/15 15 25 — —
1.2-V LVCMOS JESD8-12 1.2 1.2 25 — —
SSTL-2 Class | JESD8-9B (3) 2.5 25 1.25 1.25
SSTL-2 Class Il JESD8-9B (3) 2.5 25 1.25 1.25
SSTL-18 Class | JESD8-15 (3) 1.8 2.5 0.90 0.90
SSTL-18 Class Il JESD8-15 (3) 1.8 2.5 0.90 0.90
SSTL-15 Class | — (3) 1.5 25 0.75 0.75
SSTL-15 Class Il — (3) 1.5 25 0.75 0.75
SSTL-15 JESD79-3D (3) 15 25 0.75 (5)
SSTL-135 — 3) 1.35 25 0.675 (4)
SSTL-125 — (3) 1.25 25 0.625 (4)
SSTL-12 — (3) 12 25 0.6 (4)
HSTL-18 Class | JESD8-6 (3) 1.8 2.5 0.90 0.90
HSTL-18 Class Il JESD8-6 (3) 1.8 2.5 0.90 0.90
HSTL-15 Class | JESD8-6 (3) 1.5 25 0.75 0.75
HSTL-15 Class Il JESD8-6 (3) 1.5 25 0.75 0.75
HSTL-12 Class | JESD8-16A (3) 1.2 25 06 0.6
HSTL-12 Class Il JESD8-16A (3) 1.2 25 0.6 0.6
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0 5-2. StratixVI/00OOO0OO0O0O000 (O01) (000)

Vecio (V) Veeep (V) | VRer (V) vrr (V)
I/0 Ref
HSUL-12 — (3) 1.2 2.5 0.6 (4)
Differential SSTL-2 Class | JESD8-9B (3) 2.5 25 — 1.25
Differential SSTL-2 Class Il JESD8-9B (3) 2.5 2.5 — 1.25
Differential SSTL-18 Class | JESD8-15 (3) 1.8 2.5 — 0.90
Differential SSTL-18 Class Il JESD8-15 (3) 1.8 25 — 0.90
Differential SSTL-15 Class | — (3) 1.5 2.5 — 0.75
Differential SSTL-15 Class Il — (3) 1.5 25 — 0.75
Differential HSTL-18 Class | JESD8-6 (3) 1.8 2.5 — 0.90
Differential HSTL-18 Class |I JESD8-6 (3) 1.8 2.5 — 0.90
Differential HSTL-15 Class | JESD8-6 (3) 1.5 2.5 — 0.75
Differential HSTL-15 Class |I JESD8-6 (3) 1.5 2.5 — 0.75
Differential HSTL-12 Class | JESD8-16A (3) 1.2 2.5 — 0.60
Differential HSTL-12 Class Il JESD8-16A (3) 1.2 2.5 — 0.60
Differential SSTL-15 JESD79-3D (3) 1.5 2.5 — (5)
Differential SSTL-135 — (3) 1.35 2.5 — (5)
Differential SSTL-125 — (3) 1.25 2.5 — (5)
Differential SSTL-12 — (3) 1.2 2.5 — (5)
Differential HSUL-12 — (3) 1.2 2.5 — (5)
LVDS (6), (7) ANSI/TIA/EIA-644 (3) 2.5 25 — —
RSDS (6), (6), (7) — (3) 2.5 2.5 — —
mini-LVDS (6), (6), (7) — (3) 2.5 25 — —
LVPECL — (5) — 2.5 — —
5-2
(1) \=/CZCEDV 25V 3.0V Voo =3.0V Veepp=3.0V Vecio 25V Veern
(2) Stratix V 3.3-V LVTTL/LVCMOS 1/0 5-8 3.3VI/0
(3) HSTL/SSTL/HSUL differential SSTL/HSTL/HSUL LVDS Veerp
Differential HSTL SSTL HSUL 2 2
Differential HSTL SSTL HSUL Rp LVDS
(4) 1/0
(5) LVPECL1/0 Voeep
(6) 1/0 LVDS LVDS RSDS mini-LVDS 1/0
1/0 3 (LVDS_E_3R RSDS_E_3R mini-LVDS_E_3R)
2 LVDS RSDS mini-LVDS 1/0
(7) LVDS_E_3R RSDS_E_3R mini_LVDS_E_3R
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5-1 Stratix V 26 1/0
Stratix V GX GS 1/0 1/0
Stratix V I/0
1/0

O 5-1. StratixVGXOOO GSOOOOO IooooO-0000 (O 1)
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3 This is a top view of the silicon die that corresponds to a reverse view for <

% flip chip packages. This figure illustrates the highest density for Stratix V devices. s

5 More information about other Stratix V devices bank locations will be

= available in future releases of the Stratix V device pin-out files. 3
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5-3 Stratix V. GX  GS GPIO LVDS
0 5-3. StratixVGX O GSODOOODO GPIOOLYVDSOODODDODOODODDOOODDOO (O1), (2
GPIO LVDS
Stratix V GX Stratix V GS
5SGXA3 5SGXA4 5SGXA5 5SGXA7 5SGXB5 5SGXB6 5SGSB7 5SGSB8
HF29-
F780 270, 67,24 | 270,67,24 — — — — — —
HF35— 560, 140, 560, 140, 560, 140, 560, 140, L . . .
F1152 24 24 24 24
IF35- L L . . . L 523, 130, 523, 130,
F1152 27 27
KF35— 444,111, 444, 111, 444,111, 444, 111, . . . .
F1152 36 36 36 36
KF40—- 624, 156, 624, 156, 707,176, 707,176, . . . .
F1517 36 36 36 36
RF40- . . . L 439, 109, 439, 109, L L
F1517 66 66
IF40- L . . . . . 781,195, 781,195,
F1517 27 27
KF40- . . . . . . . .
F1517
NF40- B B 597,149, | 597,149, . B B B
F1517 48 48
NF45- . . 840,210, | 840, 210, B B B B
F1932 48 48
RF45- B B B B 648,162, | 648,162, B B
F1932 66 66
I[F45- . L . . . . 1020, 255, | 1020, 255,
F1932 27 27
5-3
(1) LVDS SERDES 1
X 1 RX
(2)
OO0ododg yooodg
Stratix V 1/0 I/0
Stratix V 1/0 16 26
/0 O O
Stratix V IOE 1 I/0 I/0
SDR DDR [0]3
Stratix V 1/0
Stratix VO OOOOOOOOOO Volumel:OOODOOOOOOOOOOOOOO 20110 10  AlteraCorporation
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/o0

/0
OE

OE
DDR
HDR

PVT

OE OE
OE

5-2 Stratix V. IOE

0 5-2. Stratix VO OO OO ICEO O (O 1), (2)

From Core
DQS Logic Block
OE Register
PRN "
D Q Dynamic OCT Control (2)
fOE 2 Half Data Alignment
rom ¥ | Rate Block Registers | [}
Core g
OE Registe
PRN
D Q
Vceio
—o
Programmable
Pull-Up Resistor
Programmable
Write Output Register %urrent Fro!'n O_CT
Data 4 , | Half Data o| Alignment PRN Strength and Calibration
from Rate Block "1 Registers [ D Q Slew Rate Bigck
Core Control A
| &—1 R Output Buffer | On-Chip
L]/ Termination
Output Register
PRN Open Drain
D Q D2 Delay <
Input Buffer
clkout
L | r—— Bus-Hold
Core D1 Circuit
To < D3_1 Delay]
Core Delay
Input Register
PRN
D Q
Read 1
Data 4 Half Data Alignment and -
to < ¢ Synchronization [
Rate Block 5 <
Core Registers Input Register Input Register
PRN PRN
D Q D Q
DQS
can D4 Delay -
clkin . Deskew Delay
(1) p3_o D3_1 Quartus 11
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Stratix VV/ 1/0 3.3-V 1/0 Stratix V/ 1/0

Stratix V VCCIO
3.0V High VoH Low VoL High
Viy Low Vi EIA/JEDEC
JESD8-B 3.3-V1I/0
Stratix V 3.3V
I/0 Stratix V
IBIS SPICE
Stratix V I/0
Stratix V I/0
LVTTL LVCMOS I/0 Rg OCT
Stratix V
3.3VI/0 3.0V (Veeio) 3.0V Vgepp
DC AC

Veeio
oo oodgogogon

Stratix V IOE 1/0

I/0
Stratix V SSTL-12 SSTL-15 SSTL-125

SSTL-135 HSUL-12 1/0
DPAO OO OOOOOONO /O

Stratix V 1/0

n 1/0

| |

| |

| |

m DPA

n FIFO

m PLL Phase-Locked Loop
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HRERERE
Stratix V I/0 I/0
LVTTL LVCMOS SSTL HSTL 1/0
5-4
Stratix V
054. 0000000000000
1/0 lon / lot
3.3-VLVTTL (7) 16,12, 8,4 mA
3.3-V LVCMOS (7) 16,12, 8,4 mA
2.5-V LVCMOS 16,12, 8,4 mA
1.8-V LVCMOS 12,10, 8,6, 4,2 mA
1.5-V LVCMOS 12,10, 8,6, 4,2 mA
1.2-V LVCMOS 8,6,4,2 mA
SSTL-2 Class | 12,10, 8 mA
SSTL-2 Class Il 16 mA
SSTL-18 Class | 12,10, 8,6, 4 mA
SSTL-18 Class Il 16 mA
SSTL-15 Class | 12,10, 8,6, 4 mA
SSTL-15 Class Il 16 mA
HSTL-18 Class | 12,10, 8,6, 4 mA
HSTL-18 Class Il 16 mA
HSTL-15 Class | 12,10, 8,6, 4 mA
HSTL-15 Class Il 16 mA
HSTL-12 Class | 12,10, 8,6, 4 mA
HSTL-12 Class Il 16 mA
SSTL-12 40, 60, 240 (2), (3) w
SSTL-15 34,40, 25,50 (2), (3) w
SSTL-125 34,40 (2), (3) w
SSTL-135 34,40 (2), (3) w
HSUL-12 34, 40, 48, 60, 80 (2), (3) w
5-4
(1) 3.3-VLVTIL 3.3-V LVCMOS 1/0 3.0V Vggo Veepp
2) Q Rg OCT
3)
=8
IBIS SPICE
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Stratix V

'~ RgOCT

Quartus® Il 2

0 1 2

I
IBIS SPICE

/00 0O

IOE

goobooooIoeEdnd

Stratix V IOE 5-7

e IOE

Stratix V/ Devices

guoooobogooooobn

Stratix V 5-7

StratixVOOOOOOOOOOO Volumel:OOOOOOOOOOOOO0OOOOO

1/0

1/0

DC and Switching Characteristics for

SSO
Stratix V
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Characteristics for Stratix V Devices

ooogbbooood

Stratix V 1/0
)
High
googoogoodg
Stratix V I/0
1/0
I/0
Veeio
1/0
7kQ

obogoboogobgoogd

Stratix V I/0

oogoood

Stratix V LVDS
Quartus Il
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LVDS Vob Vop
Vop Vop
Quartus Il 4
VOD 01 2 3 VOD LOW(O)
Medium low (1 ) Medium high (2) High (3)
Multivolti/OO OO OO OO
Stratix V MultiVolt 1/0
Stratix V
VCCIO 1.2- 1.25- 1.35- 15- 18- 25-
3.0-V
VCCIO 15V
15V
Stratix V' vceep 25V 3.0V
5-5 Stratix V. MultiVolt I/0
0 5-5. Stratix VO Multivolti/OODO OO (0O 1)
Veeio (V) (V) (V)
(3) 12 (125|135 | 15|18 (25|30 (33|12 |125|135|15 (18| 25| 3.0 3.3
1.2 N e e HE e e e e e B A B R el el el e
1.25 e B T e B B e e e RV A B el e el e
1.35 o e B e B B e e e e B A B e e el
15 — | - - V| V| -] | = | V| === =
1.8 — | - - V|V | -] | = | = V| ===
v Vv
2.5 e e e e el — | - === | V| ==
2) | ()
v Vv
3.0 el e e e — | - == == | V|V
2) | (2)
5-5
(1) VoL Vou
Stratix V V||_ VIH
2) 30V 33V 110
(3) Stratix V 1/0 VCCIOo 12 125 135 15 1.8 30V 1
Vecio Vegg 30V LVDS 1/0 Vego 12 125 135 15
138 25V LVDS Vogig 25V LVDS
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Stratix V 1/0
Rg Rr OCT 0CT
Stratix V 0CT
| | RS
| | RT
] 1/0 Rs
] 1/0 Rt
n LVDS I/0 Rp
Stratix V I/0 0CT
I/0 1/0
I/0 I/0 Rs OCT
I/0 Rg OCT
Stratix V OCT
I/0
RZQ RZQ
Veeio 1/0
GPIO 0CT
100-Q 240-Q
I/0
0CT Ry OCT
RZQ
B RZQ 34 40 48 60 80-Q Rg OCT
GND
E RZ0 20 30 40 60 120-@ Ry OCT
GND
B RZQ 25-Q 50-Q RgOCT 100-Q
B RZQ 50-Q Ry OCT 100-Q
gbooobooobgdn RgOCT
Stratix V 1/0
Stratix V 1/0 Rg OCT

Altera Corporation

Vecio
Rs Ry OCT
Ry OCT

110
RZQ
GND
R OCT Ry OCT
240-0
240-0
GND
GND
5-3
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5-3 Rs
250 500

05-3. 000000000000 RgOCT

Rs

Stratix V Driver Receiving
Series Termination Device
VCCIO
H éRs
QZzmn—— >
.—| Rs
GND
SSTL Class 11/0 0CT 50-Q Rg OCT
50-Q 25-Q Rg
SSTL Class 11 1/0 50-Q Vi 50-Q
25-Q Rg OCT
goooogoooadon RTOCT
Stratix V Rg OCT
Rg OCT I/0
RZQ 240-Q 100-Q
5-4 Rg
Us54. 00000000000 RgOCT
Stratix V Driver Receiving
Series Termination Device
vCCIO
H %Rs
QZ=mn—— >
.—| Rs
GND
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5-15

5-6

O
O

1/0

1/0

/ 0cT

5-6. 00D0O00D0O00D0OCOOOO0OO0OOOOOODOOOOOOoOCTOOOOODOOODOO VoOODO (OO
)

/0 R; OCT Ry Vrer (V) V(C\?)'O
Rs OCT Rs OCT (@)
Rs(Q) Rs(Q) (1)
3.3V LVTTL/LVCMOS 25/50 25/50 — — 3
2.5-V LVCMOS 25/50 25/50 — — 2.5
1.8-V LVCMOS 25/50 25/50 — — 1.8
1.2-V LVCMOS 25/50 25/50 — — 1.2
SSTL-2 Class | 50 50 50 1.25 2.5
SSTL-2 Class Il 25 25 50 1.25 2.5
SSTL-18 Class | 50 50 50 0.9 1.8
SSTL-18 Class Il 25 25 50 0.9 1.8
SSTL15 Class | 50 50 50 0.75 2.5
SSTL15 Class Il 25 25 50 0.75 2.5
HSTL 1.8 Class | 50 50 50 0.9 1.8
HSTL 1.8 Class Il 25 25 50 0.9 1.8
HSTL 1.5 Class | 50 50 50 0.75 1.5
HSTL 1.5 Class Il 25 25 50 0.75 1.5
HSTL 1.2 Class | 50 50 50 0.6 1.2
HSTL 1.2 Class Il 25 25 50 0.6 1.2
SSTL15 — 25,34, 40,50 (2) | 2030 4(02’)60’ 120\ 075 | 15
SSTL135 — 34,40 2 | 2030 4(02’)60’ 120 | 0675 | 135
SSTL125 — 34,40 (2) 20, 30, 4(02’)60’ 120 0.625 1.25
SSTL12 — 40, 60,240 (2) 60, 120 (2) 0.6 1.2
HSUL 1.2 — 34,40, 48, 60, 80 (2) 0.6 1.2
()

Differential SSTL-2 Class | 50 50 50 1.25 2.5
Differential SSTL-2 Class Il 25 25 50 1.25 2.5
Differential SSTL-18 Class | 50 50 50 0.9 1.8
Differential SSTL-18 Class Il 25 25 50 0.9 1.8
Differential SSTL15 Class | 50 50 50 0.75 2.5
Differential SSTL15 Class Il 25 25 50 0.75 2.5
Differential HSTL 1.8 Class | 50 50 50 0.9 1.8
Differential HSTL 1.8 Class Il 25 25 50 0.9 1.8
Differential HSTL 1.5 Class | 50 50 50 0.75 1.5
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05-6. 00D0000D0DO0O0OO0ODODODOO0ODODODOOODODODOOOO OCTOODDODDODOODDODOVODOO (OO
d)
1/0 Vegr (V) | Vecio
Ry OCT Rt (V)
Rs OCT Rs OCT Q)
Rs(Q) Rs() (1)
Differential HSTL 1.5 Class Il 25 25 50 0.75 1.5
Differential HSTL 1.2 Class | 50 50 50 0.6 1.2
Differential HSTL 1.2 Class Il 25 25 50 0.6 1.2
Differential SSTL15 — 25,34, 40,50 (2) 20, 30, 4(02’)60’ 120 — 1.5
Differential SSTL135 — 34,40 (2) 20, 30, 4(02’)60’ 120 — 1.35
Differential SSTL125 — 34,40 (2) 20, 30, 4;]2’)60’120 — 1.25
Differential SSTL12 — 40, 60,240 (2) 60, 120 (2) — 1.2
Differential HSUL 1.2 — 34,40, ‘}S) 60, 80 (2) — 1.2
5-6
(1) 25- 50-Q 100 RZQ
GND

2) Ry OCT

odpodpoooood RTOCT

Stratix V Ry OCT

Ry OCT
Ry OCT 5-5
Ry OCT Rr OCT
Veeio /0
055 00000000000 Ry OCT
Veeio Stratix V OCT
100Q
%%) Zy =50 Q)

REF

Transmitter

:
iom

GND  Receiver
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Ry OCT 1/0 RZQ
100-Q 240-Q
gooood oCcTt
Stratix V I/0 Rg
Rt OCT 56 Stratix V
Ry OCT /0
Rg OCT 10
0CT DDR3 10
1/0
0CT
0 5-6. StratixVOOOOOOOOOOO RyOCT
Veeio
Transmitter Receiver
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