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The chapters in this document, Stratix IV Device Handbook, were revised on the
following dates. Where chapters or groups of chapters are available separately, part
numbers are listed.

Chapter 1.  DC and Switching Characteristics for Stratix IV Devices
Revised: September 2014
Part Number: S5IV54001-5.9

Chapter 2. Addendum to the Stratix IV Device Handbook
Revised: February 2011
Part Number: SIV54002-1.5
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Chapter 1: DC and Switching Characteristics for Stratix IV Devices 1-4

Electrical Characteristics

Maximum Allowed Overshoot and Undershoot Voltage

During transitions, input signals may overshoot to the voltage shown in Table 1-4 and
undershoot to —2.0 V for input currents less than 100 mA and periods shorter than
20 ns.

Table 14 lists the maximum allowed input overshoot voltage and the duration of the
overshoot voltage as a percentage of device lifetime. The maximum allowed
overshoot duration is specified as a percentage of high time over the lifetime of the
device. A DC signal is equivalent to 100% duty cycle. For example, a signal that
overshoots to 4.3 V can only be at 4.3 V for ~5% over the lifetime of the device; for a
device lifetime of 10 years, this amounts to half of a year.

Table 1-4. Maximum Allowed Overshoot During Transitions

Symbol Description Condition (V) ﬂve:/il:'ofolzig:r]a_itli:: as Unit
4.0 100.000 %
4.05 79.330 %
41 46.270 %
415 27.030 %
4.2 15.800 %
4.25 9.240 %
Vi (AC) AC input voltage 4.3 5.410 %
4.35 3.160 %
4.4 1.850 %
4.45 1.080 %
45 0.630 %
4.55 0.370 %
4.6 0.220 %

Temperature Overshoot Above Maximum Allowed Temperature

The maximum allowed operating temperature for Stratix IV industrial grade devices
is 100 °C. It is recommended that the operating temperature of the device is
maintained below 100 °C at all times. The temperature excursions over 100 °C due to
internal heating of the device should not exceed the number of cycles as specified in
the Table 1-5. Exceeding the recommended number of cycles may cause solder
interconnect failures. Altera® recommends using the Stratix IV military grade devices
if the application requires operating temperatures over 100 °C.

Tahle 1-5. Temperature Overshoot Above Maximum Allowed Temperature

Description Operating Temperature (°C) Number of Cycles Over 100 °C
100 3200
105 768
Device operating 110 640
temperature (°C) 115 480
120 320
125 160
September 2014  Altera Corporation Stratix 1V Device Handbook
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Chapter 1: DC and Switching Characteristics for Stratix IV Devices

Electrical Characteristics

Recommended Operating Conditions

This section lists the functional operation limits for AC and DC parameters for
Stratix IV devices. Table 1-6 lists the steady-state voltage and current values expected
from Stratix IV devices. Power supply ramps must all be strictly monotonic, without

plateaus.

Network (PDN) Tool User Guide.

Table 1-6. Recommended Operating Conditions for Stratix IV Devices (Part 1 of 2)

For power supply ripple requirements, refer to the Device-Specific Power Delivery

Symbol Description Condition | Minimum Typical Maximum | Unit
Ve (Stratix IV GX | Core voltage and periphery circuitry power .
and Stratix IV E) | supply 087 0.90 093 |V
Vee Core voltage and periphery circuitry power .
(Stratix IV GT) supply 0.92 0.95 0.98 v
Power supply for programmable power .
Veerr technology 1.45 1.5 1.55 v
Veouu Auxiliary supply for the programmable . 9375 95 5 625 N
power technology
y @ I/0 pre-driver (3.0 V) power supply — 2.85 3.0 3.15 V
cePD 1/0 pre-driver (2.5 V) power supply — 2.375 25 2.625 v
I/0 buffers (3.0 V) power supply — 2.85 3.0 3.15 v
I/0 buffers (2.5 V) power supply — 2.375 2.5 2.625 v
Veeio I/0 buffers (1.8 V) power supply — 1.71 1.8 1.89 \Y
I/0 buffers (1.5 V) power supply — 1.425 1.5 1.575 v
I/0 buffers (1.2 V) power supply — 1.14 1.2 1.26 v
Configuration pins (3.0 V) power supply — 2.85 3.0 3.15 V
Vecrem Configuration pins (2.5 V) power supply — 2.375 2.5 2.625 vV
Configuration pins (1.8 V) power supply — 1.71 1.8 1.89 \Y
Veca pLL PLL analog voltage regulator power supply — 2.375 2.5 2.625 v
Veen_pLL
(Stratix IV GX PLL digital voltage regulator power supply — 0.87 0.90 0.93 V
and Stratix IV E)
Voo L i _
(Stratix IV GT) PLL digital voltage regulator power supply 0.92 0.95 0.98 V
Ve oLk Differential clock input power supply — 2.375 2.5 2.625 v
Battery back-up power supply (For design
(1) — —
Vecsar security volatile key register) 12 33 v
Vv, DC input voltage — 0.5 — 3.6 v
Vo Output voltage — 0 — Veeio V
Commercial 0 — 85 °C
T, (Stratix IV GX Lo , = — 5
and Stratix IV E) Operating junction temperature Industrial 40 100 C
Military 55 — 125 °C
T, (Stratix IV GT) | Operating junction temperature Industrial 0 — 100 °C
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Electrical Characteristics

Table 1-8. Transceiver Power Supply Operating Conditions for Stratix IV GT Devices (Part 2 of 2) (), (2

Symbol Description Minimum Typical Maximum | Unit

Veer R Receiver power (right side) 1.15 1.2 1.25 V
Veer L Transmitter power (left side) 1.15 1.2 1.25 v
Veer r Transmitter power (right side) 1.15 1.2 1.25 V
Veer gxan ¥ Transceiver clock power (left side) 1.15 1.2 1.25 V
Veer exgrn ¥ Transceiver clock power (right side) 1.15 1.2 1.25 v
Vee axLn @ Transmitter output buffer power (left side) 1.33 1.4 1.47 v
Veen axarn Transmitter output buffer power (right side) 1.33 1.4 1.47 v

Notes to Table 1-8:

(1) For the recommended operating conditions for Stratix IV GT engineering sample (ES1) devices, contact your local Altera sales representative.

(2) Transceiver power supplies do not have power-on-reset circuitry. After initial power-up, violating the transceiver power supply operating
conditions could lead to unpredictable link behavior.

@)

September 2014  Altera Corporation

n=0,1,2,or3.

DC Characteristics

This section lists the supply current, I/O pin leakage current, bus hold, on-chip
termination (OCT) tolerance, input pin capacitance, and hot socketing specifications.

Supply Current

Standby current is the current drawn from the respective power rails used for power
budgeting. Use the Excel-based Early Power Estimator (EPE) to get supply current
estimates for your design because these currents vary greatly with the resources you
use.

For more information about power estimation tools, refer to the PowerPlay Early Power
Estimator User Guide and the PowerPlay Power Analysis chapter in the Quartus II
Handbook.

1/0 Pin Leakage Current
Table 1-9 lists the Stratix IV 1/O pin leakage current specifications.

Table 1-9. 1/0 Pin Leakage Current for Stratix IV Devices ("

Symbol Description Conditions Min Typ Max Unit
|| Input pin V| =(0Vto VCClOlVlAX -20 — 20 HA
loz Tri-stated 1/0 pin Vo = 0V 10 V¢giomax -20 — 20 HA

Note to Table 1-9:
(1) Vger current refers to the input pin leakage current.

Stratix 1V Device Handbook
Volume 4: Device Datasheet and Addendum
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Electrical Characteristics
Bus Hold Specifications
Table 1-10 lists the Stratix IV device family bus hold specifications.
Table 1-10. Bus Hold Parameters
Veeio
Parameter | Symbol | Conditions 1.2V 1.5V 1.8V 25V 3.0V Unit
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max

LOW.. Viy> Vi,
sustaining lsust , 225 | — | 20| — | 300 — |50 — | 700 | — HA
current (maximum)
High - Vin < Vi
sustaining | lgysH . -225| — |-260| — |-300| — |-500| — |-70.0| — HA
current (minimum)
Low
overdrive | oy | ON SV | | 120 | — | 160 | — | 200 300 500 | pA

Veeio
current
High
overdrive | ooy | CLSVWN< | | 20| — | 60| — | -200 300 500 | A

Veeio
current
Bus-hold
trip point Virip — 045 ) 095 | 0.50 | 1.00 | 068 | 1.07 | 0.70 | 1.70 | 0.80 | 2.00 | V

On-Chip Termination (OCT) Specifications

If you enable OCT calibration, calibration is automatically performed at power-up for
I/Os connected to the calibration block. Table 1-11 lists the Stratix IV OCT
termination calibration accuracy specifications.

Table 1-11. OCT Calibration Accuracy Specifications for Stratix IV Devices (Part 1 of 2) (7

Calibration Accuracy
Symbol Description Conditions Unit
G2 C3,I13, M3 | C4,14
95-0 Re (2) Internal series termination _
s with calibration (25-0) Voo 5?(1’ AR Y +8 £8 | %
3.0,25,18,15,1.2 setting) 9, 1
Internal series termination
SO'Q R =
s with calibration (50-C) VCC'°1 g’q g\? 181 .3 .8 L8 | %
3.0,25,1.8,15,1.2 setting) 9, 1.
Internal parallel termination
50-QR =
T with calibration (50-C2 Vooo =25, 18151 449 £ 10 210 | %
2.5,1.8,15,1.2 setting) :
20-Q  40-Q. and Expanded range for internal
60-Q Re (9 series termination with Veeio =3.0,2.5,1.8, o
s calibration (20-Q2, 40-Q2 , and 15,12V =10 =10 =10 %
3.0,2.5,1.8,1.5,1.2 | 0.0 Rs setting)
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Switching Characteristics for Stratix IV Devices 1-10

Electrical Characteristics

OCT calibration is automatically performed at power-up for OCT-enabled I/Os.
Table 1-13 lists OCT variation with temperature and voltage after power-up
calibration. Use Table 1-13 to determine the OCT variation after power-up calibration
and Equation 1-1 to determine the OCT variation without re-calibration.

Equation 1-1. OCT Variation Without Re-Calibration ("), 2, (3, (4, (5), (6)

dR dR
Rocr = RSCAL<1 + (G x ADE (75 AV})

Notes to Equation 1-1:

(1) The Rggr value calculated from Equation 1-1 shows the range of OCT resistance with the variation of temperature

(2) Rgcac is the OCT resistance value at power-up.

(3) AT is the variation of temperature with respect to the temperature at power-up.
(4) AV is the variation of voltage with respect to the Vg o at power-up.

(5) dR/dT is the percentage change of Rgca. With temperature.

(6) dR/dV is the percentage change of Rgga With voltage.

Table 1-13 lists the OCT variation after the power-up calibration.

Table 1-13. OCT Variation after Power-Up Calibration ("

Symbol Description Veero (V) Typical Unit
3.0 0.0297
o . . 25 0.0344
drR/dV 0CT v.ar|at.|on with voltage without 18 0.0499 %/mV
re-calibration
1.5 0.0744
1.2 0.1241
3.0 0.189
o 2.5 0.208
T variation with temperature o fo
dR/dT without re-calibration 18 0.266 ol°C
1.5 0.273
1.2 0.317

Note to Table 1-13:
(1) Valid for Vggig range of £5% and temperature range of 0° to 85°C.

Pin Capacitance
Table 1-14 lists the Stratix IV device family pin capacitance.

Table 1-14. Pin Capacitance for Stratix IV Devices (Part 1 of 2)

Symbol Description Value Unit
Ciots Input capacitance on the top and bottom 1/0 pins 4 pF
Cior Input capacitance on the left and right I/0 pins 4 pF
Coike Input capacitance on the top and bottom non-dedicated clock input pins 4 pF
CoLkir Input capacitance on the left and right non-dedicated clock input pins 4 pF
September 2014  Altera Corporation Stratix 1V Device Handbook
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Electrical Characteristics

Table 1-14. Pin Capacitance for Stratix IV Devices (Part 2 of 2)

Symbol Description Value Unit
Courrs Input capacitance on the dual-purpose clock output and feedback pins 5 pF
Cetit, Cevka: Covke: Input capacitance for dedicated clock input pins 2 pF
and Cei1o

Hot Socketing
Table 1-15 lists the hot socketing specifications for Stratix IV devices.

Table 1-15. Hot Socketing Specifications for Stratix IV Devices

Symbol Description Maximum
liopin (DC) DC current per 1/0 pin 300 pA
liopin (ac) AC current per I/0 pin 8mA (1)
Ixovr-rx (oc) DC current per transceiver TX pin 100 mA
Ixove-ax o0) DC current per transceiver RX pin 50 mA

Note to Table 1-15:

(1) The I/0 ramp rate is 10 ns or more. For ramp rates faster than 10 ns, |l,gpiy| = C dv/dt, in which C is the 1/0 pin
capacitance and dv/dt is the slew rate.

Internal Weak Pull-Up Resistor

Table 1-16 lists the weak pull-up resistor values for Stratix IV devices.

Table 1-16. Internal Weak Pull-Up Resistor for Stratix IV Devices (7,

Symbol Description Conditions (V) Value Unit
Vicio = 3.0 5% @ 25 kQ
Value of the 1/0 pin pull-up resistor before Vo= 2.5 5% 25 kQ

and during configuration, as well as user ~ Y]
Reu mode if the programmable pull-up resistor Vocio = 1.8 +5% 25 k2
option is enabled. Veeio=1.525% @ 25 kQ
VCClO =1.2 +5% @ 25 kQ

Notes to Table 1-16:
(1) All'l/O pins have an option to enable weak pull-up except configuration, test, and JTAG pins.
(2) Pin pull-up resistance values may be lower if an external source drives the pin higher than Vegq.

(3) The internal weak pull-down feature is only available for the JTAG TCK pin. The typical value for this internal weak pull-down resistor is
approximately 25 kQQ .

(4) These specifications are valid with +10% tolerances to cover changes over PVT.

September 2014  Altera Corporation Stratix IV Device Handbook
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I/0 Standard Specifications
Table 1-17 through Table 1-22 list the input voltage (Vi and Vy), output voltage

(Vou and V), and current drive characteristics (Iog and ;) for various I/O

standards supported by Stratix IV devices. These tables also show the Stratix IV
device family I/O standard specifications. Vo, and Voy values are valid at the
corresponding Ioy and Iy, respectively.

For an explanation of terms used in Table 1-17 through Table 1-22, refer to “Glossary”

on page 1-64.
Table 1-17. Single-Ended 1/0 Standards
/0 Veeio (V) Vi (V) Vi (V) Vor(V) | Vou(V) loL lon
Standard | pyp | Ty | Max | Min | Max | Min | Max | Max Min | (MA) | (mA)
LVTTL 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.4 2.4 2 -2
LVCMOS 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.2 Veeo-02 | 0.1 -0.1
25V 2.375 2.5 2.625 -0.3 0.7 1.7 3.6 0.4 2 1 -1
0.35* | 0.65* | Vgcio + Veeio -
18V 1.71 1.8 1.89 -0.3 CeIo 0.45 GCIO 2 -2
Veeio Veeio 0.3 0.45
035* | 065* | Vogo+ | 025* | 075~
15V 1.425 1.5 1.575 -0.3 2 -2
Vecio | Vecio 0.3 Veceio Veeio
0.35* | 0.65* | Voo + 0.25* 0.75*
1.2V 1.14 1.2 1.26 -0.3 CeIo 2 -2
Veeio | Vecio 0.3 Veeio Veeio
30-vPel | 285 | 3 | 315 | — | 087 | 03 36 | 017 109% V| 15 | -05
Vecio | Vecio Veeio
3.0-V 0.35* 05" 0.1*
2.85 3 3.15 — — 0.9*V 1.5 -0.5
PCI-X Veeio | Vecio Veeio celo
Tahle 1-18. Single-Ended SSTL and HSTL I/0 Reference Voltage Specifications
Vecio (V) Vier (V) Vrr (V)
1/0 Standard
Min Typ Max Min Typ Max Min Typ Max
SSTL2 049° | 05° | 051° | Vigr- Veer £
Class I, I 2.375 25 2625 | o | Veeo | Vewo | 0.04 Veer 0.04
SSTL'1 8 VREF - VREF +
Class I, I 1.71 1.8 1.89 0.833 0.9 0.969 0.04 Vrer 0.04
SSTL-15 047 * 05" 0.53 * 047 * 0.53 *
1.425 1.5 1.575 V
Class I, II Veeio Veeio Veeio Vecio REF Veeio
HSTL-18
Class L1 171 18 1.89 0.85 0.9 0.95 — Vegio/2 —
HSTL-15
Class L1 1.425 15 1575 | 0.68 0.75 0.9 — | Vo2 —
HSTL-12 047~ 05~ 0.53 *
1.14 1.2 1.26 — Veeio/2 —
Class I, II Vecio Veeio Veeio cei0
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Chapter 1: DC and Switching Characteristics for Stratix IV Devices 1-17
Switching Characteristics
Table 1-23. Transceiver Specifications for Stratix IV GX Devices (Part 2 of 9)
-3 Commercial/ -3 Military @
-2 Commercial Industrial and and -4
Symbol/ e Speed Grade —2x Commercial Commercial/Industrial :
Description Conditions Speed Grade (7 Speed Grade Unit
Min | Typ | Max | Min Typ Max | Min Typ Max
10 Hz — — | 50 | — — -50 — — -50 | dBc/Hz
100 Hz — — | -80 | — — -80 — — -80 | dBc/Hz
Transmitter REFCLK 1 KHz —_— — -110 — — -110 — — -110 dBc/Hz
Phase Noise 10 KHz — | — |120| — — | 120 | — | — | -120 | dBc/Hz
100 KHz — — |-120| — — -120 | — — -120 | dBc/Hz
>1 MHz — — | -130| — — -130 | — — -130 | dBc/Hz
Transmitter REFCLK
Phase Jitter (rms) 10 KHz to | . . . .
for 100 MHz 20 MHz 3 3 3 | s
REFCLK
R . | 2000 2000+ | __ | 2000 . o
REF 1% 1% +1%
Transceiver Clocks
Calibration block — 0] — |125] 10| — |125] 10| — | 125 | MHz
clock frequency
fixedclk clock PCle Receiver | | yo5 | _ | _ 125 _ — | 125 _ MHz
frequency Detect
reconfia clk Dynamic 2.5/ 2.5/ 2.5/
clock fre gu_enc reconfiguration | 375 | — 50 | 37.5 — 50 37.5 — 50 —
quency clock frequency | () ()
Delta time between
reconfig clks — — — 2 — — 2 — — 2 ms
(19)
Transceiver block
minimum
power-down — 1 — — 1 — — 1 — — s
(9xb_powerdown)
pulse width
Receiver
Supported 1/0 1.4V PCML, 15V PCML, 2.5 V PCML, LVPECL, LVDS
Standards
Data rate (Single
width, non-PMA — 600 | — |3750| 600 — 3750 | 600 — 3750 | Mbps
Direct) (2%
Data rate (Double 6375
width, non-PMA — 1000 | — | 8500 | 1000 — 6500 | 1000 | — (22) | Mbps
Direct) (2%
Data rate (Single
width, PMA Direct) — 600 | — [3250| 600 — 3250 | 600 — 3250 | Mbps
(23)
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Table 1-23. Transceiver Specifications for Stratix IV GX Devices (Part 4 of 9)

-3 Commercial/ -3 Military @
-2 Commercial Industrial and and -4
Symbol/ e Speed Grade —2x Commercial Commercial/Industrial :
Description Conditions Speed Grade (7 Speed Grade Unit
Min | Typ | Max | Min Typ Max | Min Typ Max
PCle (Gen 1
and Gen 2),
XAUI,
, ) HiGig+,
Differential and CEl SR/LR
common mode Serial RapidiO Compliant —
return loss SR/LR
CPRI LV/HV,
OBSAI,
SATA
Programmable PPM . +62.5, 100, 125, 200, oo
detector ¢/ 250, 300, 500, 1000
Run length — — — [ 200 | — — 200 — — 200 ul
Programmable . R . . . .
equalization (19 16 16 16 dB
tLTR 9) —_— —_— — 75 —_— —_— 75 —_— —_— 75 us
tirr_1mo_manual (7 — 15 — — 15 — — 15 — — us
t7D_Manual (1) — — — 4000 — — 4000 — — 4000 ns
tirp Ao (77 — 4000 | — — | 4000 — — | 4000 | — — ns
PCle Gen1 20-35 MHz
PCle Gen2 40 - 65 MHz
(QIF) CEI PHY i
at 6.375 Gbps 20-35 MHz
XAUI 10- 18 MHz
Receiver CDR Serial RapldIO 10-18 MH
- z
3 dB Bandwidth in 1.25 Gbps
lock-to-data (LTD) | Serial RapidIO
mode 2.5 Gbps 10- 18 MHz
Serial RapidlO )
3125 Gbps 6-10 MHz
GIGE 6-10 MHz
SONET 0C12 3-6 MHz
SONET 0C48 14-19 MHz
Receiver buffer and recon
CDR offset 1850 fig
cancellation time o T 18050 o o 0 o — | 18500 clk
(per channel) cycles
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Table 1-23. Transceiver Specifications for Stratix IV GX Devices (Part 6 of 9)

-3 Commercial/ -3 Military @
-2 Commercial Industrial and and -4
Symbol/ e Speed Grade —-2x Commercial Commercial/Industrial :
Description Conditions Speed Grade (" Speed Grade Unit
Min | Typ | Max | Min Typ Max | Min Typ Max
PCle Gen1 and
Gen2 (TX
Vop=4),
XAUI (TX
Vop=6),
HiGig+
(TX Vgp=6),
CEl SR/LR
Differential and (TX Vgp=8),
common mode Serial RapidlO Compliant —
return loss SR (Vgp=6),
Serial RapidlO
LR (Vop=8),
CPRI LV
(Vop=b),
CPRI RV
(Vop=2),
O0BSAI (Vgp=6),
SATA (Vgp=4),
Rise time (19 — 50 — | 200 | 50 — 200 50 — 200 psS
Fall time ("9 — 50 — | 200 | 50 — 200 50 — 200 ps
XAUI rise time — 60 — | 130 | 60 — 130 60 — 130 ps
XAUI fall time — 60 — | 130 | 60 — 130 60 — 130 ps
Intra-differential pair _ | _ . _ _
skew 15 15 15 psS
Intra-transceiver x4 PMA and
block transmitter PGS bonded
channel-to-channel mode Example: | — | — | 120 | — — 120 | — — 120 ps
XAUI, PCle x4,
skew .
Basic x4
Inter-transceiver x8 PMA and
block transmitter PGS bonded
mode Example: | — — 500 | — — 500 — — 500 ps
channel-to-channel
PCle x8,
skew )
Basic x8
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Switching Characteristics

Table 1-30. Transceiver Block Jitter Specifications for Stratix IV GX Devices (), 2 (Part 3 of 9)

-3 Commercial/ | -3 Military (¥ and
-2 Commercial Industrial -4 Commercial/
Symbol/ . Speed Grade | and-2x Commercial | Industrial Speed :
Description Gonditions Speed Grade Grade Unit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Total jitter at 5 Gbps Compliance pattern Compliant Compliant — ul
(Gen2)
PCle (Gen 1) Electrical Idle Detect Threshold
Vexcioieoemirepp (' | Compliance pattern | 65 | — [ 175 | 65 | — | 175 | 65 | — | 175 | Ul

Serial RapidIO Transmit Jitter Generation ©

Data Rate = 1.25, 2.5,
3.125 Gbps —|—1]017| — | — 017 | —|— | 017 | U
Pattern = CJPAT

Deterministic jitter
(peak-to-peak)

. Data Rate = 1.25, 2.5,
Total jitter 3.125 Gbps — | —103| — | — |03 | —|—] 035 | Ul

eak-to-peak
(P peak) Pattern = CJPAT

Serial RapidIO Receiver Jitter Tolerance (¢

o Data Rate = 1.25, 2.5,
Deterministic jitter 3.125 Gbps

>0.37 >0.37 >0.37 ul
tolerance (peak-to-peak)
Pattern = CJPAT

Combined deterministic | Data Rate = 1.25, 2.5,
and random jitter 3.125 Gbps >0.55 >0.55 > 0.55 ul

tolerance (peak-to-peak) | pattern = CJPAT

Jitter Frequency = 22.1
KHz Data Rate = 1.25,
2.5, 3.125 Gbps >8.5 >8.5 >8.5 ul

Pattern = CJPAT

Jitter Frequency = 1.875
MHz

Sinusoidal jitter Data Rate = 1.25, 2.5, >0.1 >0.1 >0.1 ul
tolerance (peak-to-peak) | 3.125 Gbps
Pattern = CJPAT

Jitter Frequency =
20 MHz

Data Rate = 1.25, 2.5, >0.1 >0.1 >0.1 ul
3.125 Gbps

Pattern = CJPAT

GIGE Transmit Jitter Generation

Deterministic jitter Pattern = CRPAT — | —]014]| — | — | 014 | —|—1 014 | U
(peak-to-peak)
Total jitter Pattern = CRPAT — | — 0279 — | — |0279| — | — | 0279 | Ul
(peak-to-peak) B ' ' .
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Switching Characteristics
Table 1-30. Transceiver Block Jitter Specifications for Stratix IV GX Devices (), 2 (Part 4 of 9)
-3 Commercial/ | -3 Military (¥ and
-2 Commercial Industrial -4 Commercial/
Symbol/ . Speed Grade | and-2x Commercial | Industrial Speed :
Description Gonditions Speed Grade Grade Unit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
GIGE Receiver Jitter Tolerance
Deterministic jitter _
tolerance (peak-to-peak) Pattern = CJPAT >04 >04 >04 ul
Combined deterministic
and random jitter Pattern = CJPAT > (.66 > 0.66 >0.66 ul
tolerance (peak-to-peak)
HiGig Transmit Jitter Generation (70
Deterministic jitter Data Rate = 3.75 Gbps
— | =017 — | — | — | === — | U
(peak-to-peak) Pattern = CJPAT
Total jitter Data Rate = 3.75 Gbps
— | —]03% | — | — | — | —|—| — | U
(peak-to-peak) Pattern = CJPAT
HiGig Receiver Jitter Tolerance ("7
Deterministic jitter Data Rate = 3.75 Gbps
>0.37 — | — — | == — Ul
tolerance (peak-to-peak) | pattern = CJPAT
Combined de.’.[erministic Data Rate = 3.75 GbpS
and random jitter >0.65 — — — — | — — ul
tolerance (peak-to-peak) | Pattern = CJPAT
Jitter Frequency = 22.1
KHz
Data Rate = 3.75 Gbps >8.5 A N ul
Pattern = CJPAT
Jitter Frequency =
Sinusoidal jitter 1.875MHz 501 SN N I VU IO B Y
tolerance (peak-to-peak) | Data Rate = 3.75 Gbps '
Pattern = CJPAT
Jitter Frequency =
20 MHz
Data Rate = 3.75 Gbps >0.1 AN N R I R B ul
Pattern = CJPAT
(OIF) GEI Transmitter Jitter Generation (77
Total itte Data Rate = 6.375 Gbps
itter
(peakj_to_peak) Pattern=PRBS15BER= | — | — | 03 | — | — | 03 | — 1 — ] 03 | Ul
10-12
(OIF) CEI Receiver Jitter Tolerance (77
Deterministic jitter Data Rate = 6.375 Ghps
tolerance (peak-to-peak) ?Sﬁ?m =PRBS31BER = >0.675 >0.675 — | — | >0.675| Ul
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Switching Characteristics
Table 1-30. Transceiver Block Jitter Specifications for Stratix IV GX Devices (), 2 (Part 8 of 9)
-3 Commercial/ | -3 Military (¥ and
-2 Commercial Industrial -4 Commercial/
Symbol/ - Speed Grade | and-2x Commercial | Industrial Speed :
Description Gonditions Speed Grade Grade Unit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
0BSAI Transmit Jitter Generation (79
Total jitter at 768 Mbps, REFCLK = 153.6MHz
1536 Mbps, and — | — |03 | — | — |03 | —|— ] 03 | U
3072 MbpS Pattern = CJPAT
Deterministic jitter at REFCLK = 153.6MHz
768 Mbps, 1536 Mbps, — | —|017| — | — 017 | — | — | 017 | Ul
and 3072 Mbps Pattern = CJPAT
0BSAI Receiver Jitter Tolerance (79
Deterministic jitter
tolerance at 768 Mbps, _
1536 Mbps, and Pattern = CJPAT >0.37 >0.37 >0.37 ul
3072 Mbps
Combined deterministic
and random jitter
tolerance at 768 Mbps, | Pattern = CJPAT >0.55 >0.55 >0.95 ul
1536 Mbps, and
3072 Mbps
Jitter Frequency =
5.4 KHz >8.5 >8.5 >8.5 ul
Sinusoidal Jitter Pattern = CJPAT
tolerance at 768 Mbps | Jitter Frequency =
460 MHz to 20 MHz >0.1 >0.1 >0.1 ul
Pattern = CJPAT
Jitter Frequency =
10.9 KHz >8.5 >8.5 >8.5 ul
Sinusoidal Jitter Pattern = CJPAT
tolerance at 1536 Mbps | Jitter Frequency =
921.6 MHz to 20 MHz >0.1 >0.1 >0.1 ul

Pattern = CJPAT
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Chapter 1: DC and Switching Characteristics for Stratix IV Devices

Switching Characteristics

DSP Block Specifications
Table 1-35 lists the Stratix IV DSP block performance specifications.

Table 1-35. Block Performance Specifications for Stratix IV DSP Devices (7

Re;nsl;r(::es Performance
Mode el s | 3 4 | 4 | umt
Num_ber of Commercial/ Commercial | Industrial | Commercial | Industrial
Multipliers Industrial zpeed Speed Speed Speed
Speed Grade rade Grade Grade Grade
9x9-hit multiplier (A, C, E, G) @ 1 520 460 460 400 400 MHz
9x9-bit multiplier (B, D, F, H) (2 1 520 460 460 400 400 MHz
12x12-bit multiplier (A, E) (9 1 540 500 500 440 440 MHz
12x12-bit multiplier (B, D, F, H) ©¥) 1 540 500 500 440 430 MHz
18x18-bit multiplier 1 600 550 550 480 480 MHz
36x36-bit multiplier 1 480 440 440 380 380 MHz
18x18-bit multiply accumulator 4 490 440 440 380 380 MHz
18x18-bit multiply adder 4 510 470 470 410 400 MHz
:)?;;Si-obr:t multiply adder-signed full 9 490 450 440 390 390 MHz
ﬂoi";bz'cbk” uttiply adder with 2 390 350 350 310 300 | MHz
36-bit shift (32-bit data) 1 490 440 440 380 380 MHz
Double mode 1 480 440 440 380 370 MHz

Notes to Table 1-35:

(1) Maximum is for fully pipelined block with Round and Saturation disabled.
(2) The DSP block implements eight independent 9b"9b multiplies using A, B, C, D for the top DSP half block and E, F, G, H for the bottom DSP half block

multipliers.

(3) The DSP block implements six independent 12b"12b multiplies using A, B, D for the top DSP half block and E, F, H for the bottom DSP half block

multipliers.

(4) Maximum for loopback input registers disabled, Round and Saturation disabled, and pipeline and output registers enabled.
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Glossary

Table 1-54. Glossary Table (Part 2 of 4)

Letter Subject Definitions
J High-speed 1/0 block: Deserialization factor (width of parallel data bus).
JTAG Timing Specifications:
TDI X >< >< ><
J | JTAG Timing tuce : :
Specifications o tioHsietycl > typsy——sie—»itypn
TCK | ‘ L
tpzxie— tapco i+ i tupxz
TDO 1 X ‘
K, L, L .
M,N,0

Diagram of PLL Specifications (")

) ﬁ
Core Clock

Switchover CLKOYT Pins

p PLL
Specifications
D Reconfigurable in User Mode External Feedback
Note:
(1) core Clock can only be fed by dedicated clock input pins or PLL outputs.
Q — _
R R, Receiver differential input discrete resistor (external to Stratix IV device).
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