DC ELECTRICAL SPECIFICATIONS

SECTION 8. H4CPlus DC ELECTRICAL CHARACTERISTICS

Table 8-1 Preliminary Electrical Considerations for H4CPlus Series Arrays

Parameter pp=3V/3.3V10.3 Vpp=5V110%
Vpp  |DC Supply Voltage -05t04.6 -0.5t0 6.0 \
Vin DC Input Voltage -0.5to Vpp + 0.5 -0.5to Vpp + 0.5 \
Vout  {DC Output Voitage 05t0Vpp +05 05toVpp + 0.5 v
| DC Current Drain per Pin, Any Single input or Output 150 150 mA
| DC Current Drain per Pin, Any Paralleled Outputs +100 +100 mA
1 DC Current Drain VDD and VSS Pins +100 100 mA
Tag [Storage Temperature -85 to +150 -65to +150 °C
T Lead Temperaturs (10 secand soldering) 300 300 °C

Note: Maximum ratings are those values beyond which damage to the device may occur.

Parameter

Voo  |DC Supply Voltage, Vpp = 5.0V (Nominal) 45 5.5 \'4
Vpp  |DC Supply Voltage, Vpp = 3.0/3.3V (Nominal) 27 3.6 v

" For testing, only. Vpp range is wider for simulation purposes.

Notes:

1. All parameters are characterized for DC conditions after thermal equilibrium has been established.

2. Unused inputs must always be tied to an appropriate logic voltage level (e.g., either Vg or Vpp).

3. This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; how-
ever, it is advised that normal precautions be taken to avoid application of any voltage higher than maximum rated volt-
ages to this high impedance circuit. For proper operation it is recommended that Vin and V, 4 be constrained to the
range Vgs< (Vin or Vou)<Vpp,
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Table 8-2 DC Electrical Characteristics for H4CPlus Series Arrays (T, =

-40°C to 85°C)
e

Input High Voltage, **

v,y | CMOS Inputs (3.3V and 5V core) 20 | Vpp#03 | 07Vpp |Vop+03|
TTL Inputs (3.3V and 5V core) 2.0 Vpp+0.3 2.2* Vpp+0.3
Input Low Voltage, ** .

v, | CMOS inputs (3:3V and 5V core) 0.3 08 03 103Vop |
TTL Inputs (3.3V and 5V core) -0.3 0.8 -0.3 0.8
Positive Threshold Voltage,

Vy, | CMOS Schmitt Trigger - 0.75Vpp - 0.7Vop v
TTL Schmitt Trigger N/A N/A - 2.4
Negative Threshold Voltage, R _

V;. | CMOS Schmitt Trigger 0.25Vpp 0.25Vpp v
TTL Schmitt Trigger N/A N/A 0.8 -
Hysteresis - CMOS Schmitt Trigger 0.1Vpp 0.12Vpp -

Vhy — Vr. toVr v
Hysteresis - TTL Schmitt Trigger N/A N/A 0.05Vpp -

Output High Current, R } ;
ON32 Output Type -24.0 48.0
ON16 Output Type Vpp =Min, -12.0 - -24.0 -

lon’ [ON8 Output Type Von Min=0.8Vpp 6.0 ; 12,0 - |mA

ON4 Output Type -3.0 - -6.0 -
ON2 Output Type 2.0 - -3.0 -
Output Low Current,

ON32 Output Type 24 ) 48.0 )
ON16 Output Type Vpp =Min, 12 - 24,0 -

loL ["ON8 Output Type VoL Max= 0.4 Volts 6 - 12.0 - |mA
ON4 Output Type 3 - 6.0 -
ON2 Output Type 2 - 3.0 -

Von | Output High Voltage, LVCMOS Vpp = Min, Igy= -100pA OVpp3-0.2 - OVpps-0.2 - A

VoL | Output Low Voltage, LVCMOS Vpp = Min, lg = +100pA - 0.2 - 0.2 v
Input Leakage Current, _

No Pull Resistor Vin = Vpp Of Vss 5 5 -5 5

in  ['with Pullup Resistor- PUL; V;, = Vss s -100 -10 200 |MA
with Pulldown Resistor PDL; Vi, = Vpp 5 100 10 200
Output Leakage Current, Output = Off-State

| | o-State Output Vout = Vo Of Vss -10 10 -10 10

9 ['Output Leakage Current, Output = Off-State 10 10 10 10 pA
Open Drain Output (Device Off) Vout= Voo

. ; |om =0mA R
Ipp | Max Quiescent Supply Current Vin = Vpp O Vss Design Dependent mA

* VIH =2.0V at VDD = 5Vi5%

** Use 3.3V system interface voltage for macros: ICXN, ICXNH, BICXN, ISXN, ISXNH, and BISXN.

1 For 3.3V £ 0.3 and 5V +10%, only. For 2.7 V consult factory.
Vpp refers to the System interface Voltage

N/A = Not Applicable
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DC ELECTRICAL SPECIFICATIONS

Table 8-3 DC Electrical Characteristics for H4CPlus Series GTL Driver (T, = -40°C to 85°C)

DC Characteristics for GTL Receivers
Input High Voltage, -

VlH G?L |ﬂp?ﬂs 9 VVROB+0-1 0 VDD+O.3O .VVR°8+0'10 VDD+0.30 \
Input Low Voltage, - ’ }

Vi GTL Inputs 030  [Vypeg-0.10| -030 |Vygee0.10| V
Minimum input High Voltage, } B _

VIDH | GTL Differential Input 100 100 mv
Input Low Voltage, : ) B

VioL | GTL Differential Input 100 100 jmv
input Common Mode Voltage 0.40 ; 0.6 R v

Vicw | Bange, Vg min - ’

VCM max - 11 - 2.0 \
Input High Current, _ - ) .
In GTL Input Vin=V17, Vpp= Max 5 5 nA
Input Low Current, _ _ . . ) R
e GTL Inputs V|y=0.4V, Vpp= Max 5 5 pA
Vyros | GTL Ref. Voltage - 0.68 0.90 0.68 0.90 \
IDD' Typical Quiescent Supply Current’ - - 1.3 - 38 mA
DC Characteristics for GTL Drivers
Output High Voltage, low="104A, Vpp= Min | Vy7-0.05 | V7 +0.05 | Vor-0.05 | Vrr 40.05

Vou' | 20mA Output Macros OH » YDD ™= m l T v
40mA Output Macros lor=-10pA, Vpp= Min | Vi1 -0.05 | V47 +0.05 | V{1 -0.05 | V17 +0.05
Output Low Voltage, _ _ R N B

VoL | 20mA Output Macros loL=20mA, Vpp=3 V 04 v
40mA Output Macros lo.=40mA, Vpp=3V - 0.4 - -

Output Low Voltage, _ _ N ) .

VoL | 20mA Output Macros loL=24mA, Vpp=4.5V 0.4 v
40mA Output Macros lo=48mA, Vpp=4.5V - - - 0.4
Differential Qutput Voltage, B ) 3 }
20mA Output Macros lo.=20mA ViT-0.45

Vob \

|0L=24mA - - V1-|- -0.45 -

lozn | GTL Qutput Off Current High Vour=1.2V, Vpp= Max - 10 - 10 pA

loz | GTL Output Off Current Low Vout=0.4V, Vpp= Max - -10 - -10 pA

* Not tested.

Notes:

1. Recommended: Vit = 1.2V + 5%, Vypog = (2/3) Vo, RT = 25Q/500Q, V11 MAX = Vpp+0.3V
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Table 8-4 DC Electrical Characteristics for H4CPlus CMTL Buffers (T, = -40°C to 85°C)

DC Characteristics for CMTL Receivers
on | L s oy - BEIEEEERE
VoL | GHTL inputs (Diferantal) : S L R I
In |
Veu Rg:;el (\;/‘I’;“'"h;’l'r‘l Mode Voitage Vppmax 06 . 10 ; v
Viom Max Vppmin - 22 - 35 v
hH ICn:/I‘;!L}-'I:'?:ugu(rr:Izn'tlzermination) Vin=Vonmax, Vpp= Max ) 5 ) 5 kA
e g:lll#LL;v;u(t:: Errjgt"l’ermination) Vin=VoLmin, Vpp=Max ) 5 ) 5 uA
Ipp” | Max Quiescent Supply Current - - 1.8 - 47 mA
DC Characteristics for CMTL Drivers
Minimum Output High Voltage, R B 25 37
CMTL Qutputs (no Load)**
VoH [CMTL Outputs (50Q)t Vop=Min 13 20 24 31 | VY
CMTL Outputs (100Q)t 1.4 2.1 25 32
CMTL Outputs lg=0.5mA N/A N/A - 35
Maximum Output Low Voltage, } ; 10 20
CMTL Outputs (no Load)**
VoL [CMTL Outputs (500)T Vop= Min 1A 20 16 22 |V
CMTL Outputs (100Q)t 1.0 1.9 1.5 2.3
CMTL Outputs Ig =20mA N/A N/A 1.7 27
Differential Output Voltage, R _ 10 25
CMTL Outputs (no Load)** Vpp= Min
Vool "EMTL Outputs (509)t 019 Typ. 04 1| Y
CMTL Outputs (100Q)t 0.29 Typ. 0.5 1.4
Output Offset Voltage, ) . 21 26
v CMTL Outputs (no Load)** Vpp= Min v
0S | CMTL Outputs (50Q)t 1.35 1.85 2.1 2,65
CMTL Outputs (100Q)t 1.35 1.85 241 2.65
lozn | CMTL Output Off Current High Vou=Vpo: Vpp=Max -10 10 -10 10 pA
loz | CMTL Output Off Current Low Vou=Vss, Voo=Max -10 10 -10 10 pA
R, | Output Impedance (Typical) 100Q < Load £ 200 Q t 50 Q
* Not tested.

** OD32TCMT and BOD32TCMT macros, only.
1 Loads across differential CMTL outputs.
N/A = Not Applicable
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DC ELECTRICAL SPECIFICATIONS

Table 8-5 Electrical Characteristics for HICPlus PECL Receivers (T, = -40°C to 85°C)

Vpp=3.3V10.3V Vpp=5V+10%
Sym. Parameter Conditions Guaranteed Guaranteed Unit
' Min. | Max Min. | Max.
DC Characteristics for PECL Receivers
Input High Voltage, -
VIH PECL Single-Ended VVR38"'°'10 VDD+0.30 VVH38+0~1° VDD+O'30 \
Input Low Voltage, - y
Vii | pEcL Single-Ended 030  |Vypeg0.10 | 030 [Vypee0.10 | V
Minimum Input High Voitage, ) R ;
VioH | pECL Differential Input 100 100 mv
Input Low Voltage, ) N i}
VioL | peCL Differential Input 100 100 |mv
Input Commgn Mode Voltage 1.2 . 14 ; v
Vicu | Range, Vgy min .
VCM max - VDD-O.B - VDD-O.S \'
Input High Current, _ _ B _
"W | PECL Input Vin=Voo, Vop=Max 5 M
Input Low Current, . _ ; .
W | PECL Input Vin=Vss: Vop=Max 5 5w
" . 1.5 (ILP- 4.3 (IPD
Iop" | Max Quiescent Supply Current - - 53 :lpx_; - 51 le,N; mA
Vyras | PECL Reference Voltage PECL Single-Ended Vpp -1.3 Typ. Vpp -1.3 Typ. \
* Not tested.
Table 8-6 DC Electrical Characteristics for HICPlus Series PCI Buffers (T, a=-40"C to 85°C)
Vpp= 3.3V10.3V Vpp=5V+10%
Sym. Parameter Condition Guaranteed Guaranteed Unit
Min. | Max. Min. | Max.
DC Characteristics for PCI Receivers
Vin | Input High Voltage 05Vpp | Vppt0.5 20 Vppt0.5 | V
ViL | Input Low Voltage -0.5 0.3Vpp -0.5 08 v
" 3.3V O<Vin<VDD . _
iy | Input High Leakage Current 50V: V=27V 10 70 nA
33v: °<Vin<VDD _ . _ R
h | Input Low Leakage Current 5.0V: Vi = 0.5V 10 70 LA
DC Characteristics for PCI Drivers
. 3.3 Vi gy = -500 PA ) .
Vou | Output High Voitage 5.0V: Iy = -2 mA 0.9Vpp 24 v
3.3 V: Iy =1500 pA A )
VoL | Output Low Voltage 5.0V: Iy = 6 mA 0.1Vpp 0.55 A
AC Characteristics for PCI Drivers (Not Tested)
) . 3.3 V: gy = -12(Vpp)mA j i
Voumin | Output High Voltage Minimum 5.0V: Ioy = 44 mA 0.3Vpp 1.4 \'
" . 3.3 Vi lgy = -32(Vpp)mA } )
Vormax | Output High Voltage Maximum 5.0V: Iy = 142 mA 0.7Vpp 3.1 Vv
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Table 8-6 DC Electrical Characteristics for H4CPlus Series PCI Buffers (T, = -40°C to 85°C)

Vpp= 3.3V£0.3V Vpp=5V10%
sym. Parameter Condition Guaranteed Guaranteed Unit
Min. Max. Min. Max.
_ - 33V: lout = 38(VDD) mA _ . VoL
VoLmin | Output Low Voltage Minimum 5.0 V: loy = 206 MA 0.18 Vpp 0.71 in
. 33 Vil = 16(V DD) mA _ _ VoL-
Voumax | Output Low Voltage Maximum 5.0V: Iy = 95 mA 0.6Vpp 2.2 e
Table 8-7 DC Electrical Characteristics for H4CPlus Series Fail-Safe and
Extended Voltage Range Bidirectional /O (T, = -40°C to 85°C)
Vpp= 3.3V0.3V Vpp=5V+10%
Sym. Parameter Condition Guaranteed Guaranteed Unit
Min. | Max. Min. [ Max.
Leakage Current for Fail-Safe and Extended Voltage Range Bidirectional VO
Le.akage Current for bidirectional Vpp = OVpps = 0 1o MAX
Fail-Safe I/O, Vi = Vo OF V. 20 20
i.e: ON8TF and BONSTF ot of-Siate . . § *
Iy | No pull resistor put = HA
Leakage Current for bidirectional | Vpp= OVpps =0 to MAX
Fail-Safe IO, Vir= Vpp Of Vgs - - 20 +200
with pulldown resistor Qutput = Off-State
Leakage Current for Fail-Safe Out- Vop=OVpps = 5 2.5V
puts with Regulator, V. —0t0586V 20 20
i.e: ONBTFA and BONSTFA o = Enabled : . 3 *
| No pull resistor put = WA
off - -
Leakage Current for Fail-Safe Out Vop = OVpps = < 2.5V
puts with Regulator, V.=010556V 20 200
i.0: ONSTFA and BONBTFA o < Enabled - ; " *
with pulldown resistor put =
Leakage Current for bidirectional _
extended voltage range 1/O, (\)/J;;tﬁ t—ogigtate 20 +20 - -
Lo No pull resistor -
°F  [Leakage Current for bidiractional Voz 01055V wA
extended voltage range /O, Oliﬂ_ut = Off-State -20 +200 - -
with pulldown resistor P
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*For the bidirectional extended voltage range /O, the bidirectional input macro must be a 3.3V System
and 3.3V Core macro.
N/A = Not Applicable
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