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Chapter 1: Introduction to the 5.0V Process 5.0V 0.5um Products

This databook provides basic technical information on the 5.0V HDA/C9000 product line, including
input and output DC characteristics, cell name conventions and Application Notes on Power and

Ground rules and Clock Skew Management.

1.1 Product Description

HDA/C9000, based on a patented architecture, supports a triple layer metal HCMOS process. The
high gate-density of this architecture results in lower on-chip noise, higher chip level performance, and
lower component cost. HDA/C9000 is well-suited for cost-sensitive applications that also demand high

circuit performance.

HDA/C9000 libraries support over 300 different combinations of I/O buffers, including Input Buffers with
CMOS, TTL and Schmitt Trigger threshold voltages, and Output Buffers with varied slew-rate control
for VSS/VDD bus noise management. Buffers that provide an interface between a 5.0V environment in

the chip core and a 3.3V environment external to the the chip are also available.

1.2 CAE Support

HDA/C9000 supports popular design platforms and environments such as Verilog, Viewlogic, Mentor,
and Synopsys for front-end logic design capture and simulation, and Cadence Cell3, Avant! Arc-
CellXO, and SVR Sonic for back-end place-and-route. For higher simulation accuracy, HDA/C9000

uses the ADVER™ delay calculator. Signal interconnect delay is based on RC Tree analysis.

1.3 /O (Input/Output) Buffers

There are more than 300 I/O buffers. Each I/O cell is implemented solely on the basic I/O cell architec-
ture which forms the periphery of the masterslice. Test logic is provided to enable efficient parametric
(threshold voltage) testing on input buffers, including CMOS and TTL level converters, Schmitt Trigger
Input buffers, Clock drivers and Oscillator buffers. Pull-up and pull-down resistors are optional features.

The /O structure has been fully characterized for ESD protection and latch-up resistance.

1-1
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Three basic types of single voltage output buffers, non-inverting, 3-state and open drain, are available
in a range of driving capabilities from 1 mA to 24 mA. Slew-rate control buffers are provided for each
output buffer type (except 1mA and 2mA buffers) to reduce power/ground bus noise and signal ringing,

especially for simultaneous switching outputs.

Also available are two basic types of 5.0V Tolerant output buffers, 3-state and open-drain, in a range of

driving capabilities from 1mA to 6maA.

Bidirectional buffers are combinations of input buffers and output 3-state buffers (or open drain buffers)

in a single unit.

1.4 VDD and VSS Rules and Guidelines

There are three types of VDD and VSS in this product family, each with its related bus and pad cells.
1. Core Logic
IVSS, IVDD
2. Input Buffers
RVSS, RVDD
v 3. Output Buffers
OvVSss, OVDD

The number of VSS and VDD pads required for a specific design depends on the following factors:
Number of input and output buffers
Number of simultaneous switching inputs
Number of simultaneous switching outputs
Number of used gates and number of simultaneous switching gates

Operating frequency of the design

12
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1.4.1 Core Logic VSS Bus and IVSS Pad Allocation Guidelines

The purpose of these guidelines is to ensure that VDD/VSS bounce due to simultaneous gate switch-
ing is kept to a minimum. Voltage bounce on the power bus could have a negative impact on gate
switching speed, and in an extreme case could even affect the functionality of the macrocells, e.g., flip-
flops and latches. Because of variations in package inductance, the number of VDD/VSS pads
required for a specific design is a function of the operating frequency of the chip, i.e., designs operating

at high frequency should use more VDD/VSS pads.

¢ VDD Bus width and pad requirement is half that of VSS.

e VDD/VSS Bus and.Pads should be distributed evenly in the core and on all sides of the chip.
¢ Atleast one (1) IVSS pad should be used on each side of the chip.

¢ The total number of IVDD pads required is half that of IVSS.

The number of IVSS pads required for a design can be calculated from the following expression:

Number of IVSS pads = G xS x F x2.72 x (107 - 5)

where G = Total number of used gates (k)
S = % of simultaneous switching gates
F = Switching frequency in Mhz

1.4.2 Input Buffer RVDD Bus and RVSS Pad Allocation Guidelines

These guidelines ensure that adequate input Threshold voltage margin is maintained during switching.
¢ One RVSS is required to support 32 input buffers, and one RVDD can support up to 64 inputs.
¢ For simultaneous switching inputs, one RVSS pad is required for every 20 inputs and one

RVDD pad for every 40 inputs.
¢ RVSS/RVDD pads should be placed in such a way that they equally divide the input buffers on

either side.
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1.4.3 Output Buffer OVDD Bus and OVSS Pad Allocation Guidelines

The number of OVSS pads required for a device can be calculated from the following expression:
Z (IOL gimutansous Switching Outputs)/ 40 + Z (I0L normal Outpuls)” 64

¢ The total number of OVDD pads required is half that of OVSS.
e OVSS/OVDD pads should be placed in such a way that the output buffers are equally divided

on either side.

1.5 Propagation Delays

Interconnect wire-length, temperature and supply voltage are the chief factors affecting propagation
delay.

1.5.1 Wire Length Loading Estimation

Loading due to interconnect wire-length can be estimated with the following expression. The result is .
given in terms of number of equivalent standard loads.

Cyr = Cp, X (0.049 X JJA +0.48) + 0.079 x /A +0.33

where C, = number of fan-outs in standard load

A.  =area of block size in mm?

Cwm. = number of equivalent standard loads due to interconnect
eg, C, =7 (standard loads)

A =25 mm?

Cm  =5.8(standard load)
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1.5.2 Temperature and-Supply Voltage

Fig. 1.1 describes propagéﬁ’on delay correction factor (Kt) as a function of on-chip junction tempera-
ture (T}), and voltage delay correction factor (Ky) as a function of supply voltage (Vpp). As a result of
increasing CMOS bower dissipation, ambient and junction temperature are generally not the same.
The temperature of the die inside the package (junction temperature, T), is calculated using chip.
power dissipation and the Thermal Resistance to Ambient (Gja) temperature of the package. Informa-

tion on package thermal performance can be obtained from ASPEC Application Engineers.
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Figure 1.1: Effect of Temperature and Supply Voltage on Propagation Delay
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1.6.3 Propagation Delay

A circuit should be designed to operate properly within a given specification level, either commercial,
industrial or military. It is recommended that circuits be simulated for Best Case, Nominal Case and
Worst Case conditions at each specification level. The following expressions also allow for the effect of

process variation on circuit performance.

Worst Case:
Twe = Kpwe X Kp XKy Xt,,,, = KyeXtyop
Best Case:
Tpe = KppcX Ky XKy Xtyom = KpeXtyop
Tye = Worst case propagation delay
Tpc = Bestcase propagption delay
taom = Nominal propagation delay (T; =25°C, vp, =5V
and typical process parameters)
Koo = Worst case process correction factor
Kppe = Bestcase process correction factor
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Chapter 2.0 DC Characteristics
2.1 VDD =5V t 10%, Junction temperature range -55 to +1 25°C.

Table 2.1: DC CHARACTERISTICS AT VDD = 5v

Input Low Voltage
CMOS 0.3Vpp v
CMOS Schmitt Trigger 1.0 v
TTL 0.8 v
TTL Schmitt Trigger 0.8 v
Vi Input High Voltage
CMOS 0.7Vpp v
CMOS Schmitt Trigger : 4.0 \"
TTL -/ 2.0 \'
TTL Schmitt Trigger 2.0 v
by Input High Current Vin=Voo -10 10 HA
Input with pull-down Vin=Voo 10 180 HA
I Input Low Current Vin=Vas -10 10 pA
Input with pull-up Vin=Vss -180 -10 pA
Von Output High Voltage '
Type B1 low=-1mA 2.4 v
Type B2 low= -2mA 24 v
Type B4 lon= -4mA 2.4 \
Type B8 low= -8mA 24 v
Type B12 low= -12mA 2.4 v
Type B16 low= -16mA 24 v
Type B20 low= -20mA 24 v
Type B24 lon= -24mA 2.4 v
Vo Output Low Voltage
Type B1 loL= 1mA 0.4 v
Type B2 loL= 2mA 0.4 v
Type B4 loL= 4mA 0.4 v
Type B8 loL= 8mA 0.4 v
Type B12 loL= 12mA 0.4 v
Type B16 lo,= 16mA 04 A
Type B20 lo= 20mA 0.4 Y
Type B24 loL= 24mA 0.4 v
oz g.usrrmetnet SEPRELI08 Von=Vss or Vpp -10 10 HA
Ioo Qulescent Supply Current | V,=Vsg or Vpp 100’ HA
1. Depends on customer design
241
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2.2 Absolute Maximum Ratings

Table 2.2: Maximum Ratings

Absolute " Vpp DC Supply Voltage 0.3 t07.0

Maximum Vin DC Input Voltage -0.3 to VDD +0.3 v

Ratings In DC Input Current +10 mA
Tsra Storage Temperature -40 to +125 oc

Recommended Voo DC Supply Voltage 45 to 5.5 v

Operating Ta Commercial Temperature 0 to 70 °c

Conditions Ta Industrial Temperature -40 fo 85 °C
Ta * Military Temperature -55 to 125 °c

2-2

HDA/C9000-5.0V/5.0V-Polycide-p11/O - © 1996 ASPEC Technology; Inc.



Chapter 3.0 5.0V I/O Buffers, Clock Drivers and Special Buffers

3.1 Overview

This chapter describes the AC characteristics of Input Buffers, Output Buffers and Clock Drivers. The
AC characteristics of Bidirectional Buffers can be derived from different combinations of input and Out-

put Buffers.

As there are over 300 possible combinations of /O Buffers in the library, naming conventions have
been adopted to help designers in memorizing and using the cell library more efficiently. Naming con-

ventions are described at the beginning of each sub-section.

31
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3.2 Summary Tables

Table 3.1 5.0V Input Buffers

PIC/PICU/PICD CMOS Level Non-inverting Input Buffers 3-8

PIT/PITU/PITD TTL Level Non-Inverting Input Buffers 3-10

PIS/PISU/PISD CMOS Schmitt Trigger Level Non-Inverting 3-12
Input Buffers

PIL/PILU/PILD TTL Schmitt Trigger Level Non-Inverting 3-14
Input Buffers

Table 3.2 5.0V Output Buffers

POB(4/8/12/16/20/24)SM | Non-Inverting Output Buffers with medium 3-17
and slew-rate control and high slew-rate control.
POB(12/16/20/24)SH
POT(4/8/12/16/20/24)SM | Tristate Non-Inverting Output Buffers with 3-20
and medium slew-rate control and high slew-rate
POT(12/16/20/24)SH control.
POD(4/8/12/16/20/24)SM | Open Drain Output Buffers with medium slew- | 3-26
and rate control and high slew-rate control.
POD(12/16/20/24)SH
32
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Table 3.3 5.0V Bidlirectional Buffers

PBxUTvw Bidilrectional Buffer with Pull-Up, Non-Invert- | 3-31
ing Input ' :

PBxDTvw Bidiirectional Buffer with Pull-Down, Non- 3-31
inverting Input ‘ ' '

PBxTvw Bidiirectional Buffer with Non-Inverting input 3-31

PBxUDvw Bidirectional Open Drain Buffer with Pull-Up, | 3-32

Non-Inverting Input

PBxDDvw Bidirectional Open Drain Buffer with Pull- 3-32
‘Down, Non-Inverting Input

PBxDvw : Bidirectional Open Drain Buffer with Non- 3-32
Inverting Input

3-8
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Table 3.4 5.0V Input Clock Drivers

CK2/4/8/12 Internal Clock Driver CMOS Level

PSCKDC2/4/8/12 CMOS Clock Drivers

PSCKDCD2/4/8/12 CMOS Clock Drivers with pull-down 3-39

PSCKDCU2/4/8/12 CMOS Clock Drivers with pull-up 3-41

PSCKDS2/4/8/12 CMOS Schmitt Trigger Clock Drivers 3-43

PSCKDSD2/4/8/12 Schmitt Trigger Level Clock Driver with Pull- 3-45
Down Input

PSCKDSU2/4/8/12 Schmitt Trigger Level Clock Driver with Pull- 3-47
Up Input

PSCKDT2/4/812 TTL Level Clock Driver 3-49

PSCKDTD2/4/812 TTL Level Clock Driver with Pull-Down Input | 3-51

PSCKDTU2/4/8/12 TTL Level Clock Driver with Pull-Up Input 3-53

PSCKDL2/4/8/12 TTL Level Schmitt Trigger Clock Drivers 3-55

PSCKDLD2/4/8/12 TTL Level Schmitt Trigger Clock Drivers w/ 3-57
pull-down

PSCKDLU2/4/8/12 Tl'lll.. Level Schmitt Trigger Clock Drivers w/ 3-59
pull-up

HDA/C9000-5.0V/5.0V-Polycide-p11/0
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Table 3.5 3.3V Oscillators

PSOSCA

Oscillator Buffer

3-62

PSOSCB

Oscillator Buffer

3-64
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3.3 Input Buffers

5.0V Input Buffer Naming Conventions

Plxz
where x = C -- CMOS levels
T --TTL levels
S -- CMOS Schmitt Trigger levels
L -- TTL Schmitt Trigger levels

Z = (optional)

U -- pull-up resistor
D -- pull-down resistor

e.0. PISD - CMOS Schmitt Trigger input buffer with pull-down

HDA/C9000-5.0V/5.0V-Polycide-p11/0 © 1996 ASPEC Technology, Inc.



PIC PICU PICD

.5.0V CMOS Level Non-Inverting Input Buffers

Input: PAD, P!

Output Y, PO

Input Loading (SL): All

- Pl:: 2.7556
1/0 Slots: 1
PAD Pl Y PO
1 1 .0
0 X 0 1
1 0 1 1
Truth Table

PAD

PAD

PAD

‘:_

PO
N
PIC Symbol

:

™ .
a
=

PICU Symbol

™ .
1 L |
D=

PICD Symbol
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PIC PICU PICD
5.0V CMOS Level Non-Inverting Input Buffers

PIC Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tfg = 0.80ns] (SL: Standard Load)
Path Parameter %el_h::y 2[?)?)] Delay Equations [ns]

} Range1* Range2* Range3*
tPLH 0.23 0.19 + 0.023"SL 0.21 + 0.016"SL 0.23 + 0.015"SL
tPHL 0.03 20.02 + 0.021°SL 0.01 + 0.014°SL 0.08 + 0.010°SL

Y to PO R 0.33 0.26 + 0.082"SL 0.27 + 0.030°SL 0.20 + 0.033"SL
tF 0.31 0.27 + 0.021°SL 0.28 + 0.017°SL 0.29 + 0.017°SL
tPLH 0.30 0.27 + 0.018"SL 0.27 + 0.015"SL 0.28 + 0.015"SL
tPHL 0.00 -0.03 + 0.017°SL -0.02 + 0.012°SL 0,03 + 0,010°SL

PttoPO tR 0.40 0.5 + 0.027°SL 0.34 + 0.030"SL 0.27 + 0.033"SL
tF 0.31 0.28 + 0.016"SL 0.28 + 0.016"SL 0.25 + 0.017°SL
tPLH 0.22 0.21 + 0.006"SL 0.21 + 0.006"SL 0.22 + 0.005°SL
tPHL 0.24 0.23 + 0.007"SL 0.23 + 0.007"SL 0.24 + 0.006°SL

PADto Y [ 0.15 0.13 + 0.009°SL 0.13 + 0.011°SL 0.12 + 0.011°SL
tF 0.15 0.12 + 0.013"SL 0.13 + 0.011°SL 0.11 + 0.011°SL

PICU Switching Characteristics
00°C, 5.00

*Range1 : SL < 3.00, “*Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

Delays for typical process, 25. V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %el!'::y.‘,['a%] Delay Equations [ns]

} Range1* Range2* Range3*
tPLH 0.23 0.19 + 0.023°SL 0.21 + 0.016'SL 0.23  0.015°SL
tPHL 0.03 20.02 + 0.021°SL 0.01 + 0.014"SL 0.08 + 0.010°SL

Y10 PO R 0.33 0.26 + 0.032°SL 0.27 + 0.030°SL 0.20 + 0.033°SL
tF 0.31 0.27 + 0.021°SL 0.28 + 0.017°SL 0.29 + 0.017°SL
tPLH 0.30 0.27 + 0.018°SL 0.27 + 0.015°SL 0.28 + 0.015°SL
tPHL 0.00 -0.03 + 0.017"SL 20,02 + 0.012°SL 0.03 + 0.010°SL

Plto PO iR 0.40 0.35 + 0.027"SL 0.34 + 0.030°SL 0.27 + 0.033"SL
tF 0.31 0.28 + 0.016"SL 0.28 + 0.096"SL 0.25 + 0.017°SL
tPLH 0.02 0.21 + 0.006"SL 0.21 + 0.006"SL 0.22 + 0.005"SL
tPHL 0.25 0.24 + 0.008"SL 0.24 + 0.007"SL 0.25 + 0.006°SL

PADtoY R 0.15 0.13 + 0.009°SL 0.13 + 0.011°SL 0.12 + 0.011°SL
tF 0.14 0.12 + 0.013°SL 0.12 + 0.011°SL 0.11 + 0.011°SL

PICD Switching Characteristics

*Range1 : SL < 3.00, *Range2: 3.00 £ SL £ 20.00, *Range3:20.00 < SL

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?_':V.‘,['a%] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.23 0.19 + 0.023'SL 0.21 + 0.016"SL 0.23 + 0.016"SL
tPHL 0.03 ~0.02 + 0.021°SL 0.01 % 0.014°SL 0.08 + 0.010°SL

Yo PO R 0.33 0.26 + 0.082°SL 0.27 + 0.030°SL 0.20 + 0.033°SL
tF 0.31 0.27 + 0.021°SL 0.28 + 0.017°SL 0.29 + 0.017°SL
tPLH 0.30 0.27 « 0.018"SL 0.27 + 0.015"SL 0.28 + 0.015°SL
tPHL 0.00 -0.03 + 0.017°SL -0.02 + 0.012'SL. 0.03 + 0.010°SL

Pito PO 1R 0.40 0.35 + 0.027"SL 0.34 + 0.030°SL 0.27 + 0.033°SL
[ 0.31 0.28 + 0.016°SL 0.28 + 0.016°SL 0.25 + 0.017°SL
tPLH 0.24 0.23 + 0.006"SL 0.23 + 0.006"SL 0.24 + 0.005"SL
tPHL 0.25 0.23 + 0.008"SL 0.24 + 0.007°SL 0.24 + 0.006"SL

PADto Y R 0.15 0.13 + 0.008"SL 0.12+ 0.011°SL 0.12 + 0.011°SL
tF 0.15 0.12 + 0.012°SL 0.13 + 0.091"SL 0.11 + 0.011°SL

*Range1 : SL <3.00, *Range2: 3.00 £ SL £ 20.00, *Range3: 20.00 < SL

HDA/C9000-5.0V/5.0V-Polycide-p11/0
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PIT PITU PITD
5.0V TTL Level Non-Inverting Input Buffers

Input: PAD, PI
. OutputY, PO PAD l\ Y |
Input Loading (SL): All : 4 |
, - Pl: 2.7556
/O Slots: 1 | o Doﬂ-
PIT Symbol
PAD Pl | Y PO % N
1 1 1 0 ) PAD L=
0 X 0o 1 y |/
1 0 1 1

Truth Table o Doﬂ.
.__

PITU Symbol

PO
LE

PITD Symbol
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PIT PITU PITD
5.0V TTL Level Non-Inverting Input Buffers

PIT Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %‘.’_'1" 2[?):)] Delay Equations [ns]

. Range1* Range2* Range3*
tPLH 0.01 -0.03 + 0.023°SL ~0.01 + 0.016"SL 0.01 + 0.015"SL
tPHL 0.25 0.20 + 0.021°SL 0.23 + 0.014°SL 0.30 + 0.010°SL

Yto PO R 0.33 0.26 + 0.031°SL 0.27 + 0.030"SL 0.20 + 0.033'SL
tF 0.31 0.27 + 0.021°SL 0.28 + 0.017°SL 0.29 + 0.017*SL
tPLH 0.08 0.05 + 0.018°SL 0.05 + 0.015"SL 0.06 + 0.015°SL
tPHL 0.22 0.19 + 0.017°SL 0.20 + 0.012°SL 0.25 + 0.010°SL

Plto PO tR 0.40 0.35 + 0.027°SL 0.34 + 0.030°SL 0.27 + 0.033"SL
tF 0.31 0.28 + 0.016°SL 0.28 + 0.016"SL 0.25 + 0.017°SL
tPLH 0.26 0.24 + 0,008°SL 0.25 + 0.008°SL 0.25 + 0.008"SL
tPHL 0.34 0.32 + 0.006"SL 0.33 + 0.005°SL 0.35 + 0.004"SL

PADtoY R 0.16 0.13 + 0,015°SL 0.13 + 0.017°SL 0.13 + 0.017°SL
tF 0.17 0.16 + 0.006°SL 0.16 + 0.006"SL 0.17 + 0.006"SL

*Range1 : SL. < 3.00, *Range2: 3.00 £ SL £ 20.00, *Range3 : 20.00 < SL

PITU Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter Dolasyz[ns] Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 0.01 ~0.03 + 0.023'SL ~0.01 + 0.016°SL 0.01 + 0.015"SL
tPHL 0.25 0.20 + 0.021°SL 0.23 + 0.014°SL 0.30 + 0.010°SL

YtoPO R 0.33 0.26 + 0.031°SL 0.27 + 0.030°SL 0.20 + 0.033"SL
tF 0.31 0.27 + 0.021°SL 0.28 +0.017°SL 0.29 + 0.017°SL
tPLH 0.08 0.05 + 0.018"SL 0.05 + 0.015°SL 0.06 + 0.015°SL
PHL 0.22 0.19 + 0.017°SL 0.20 + 0.012°SL 0.25 + 0.010°SL

Plto PO R 0.40 0.35 + 0.027°SL 0.34 + 0.030°SL 0.27 + 0.033"SL
tF 0.31 0.28 + 0.016°SL 0.28 + 0.016°SL 0.25 + 0.017°SL
tPLH 0.26 0.24 + 0.008"SL 0.24 + 0.008"SL 0.24 + 0.008°SL.
tPHL 0.34 0.33 + 0.008°SL 0.33 + 0.005"SL 0.36 + 0.004"SL

PAD to Y R 0.16 0.14 + 0.014°SL 0.12 + 0.018"SL 0.14 + 0.017°SL
tF 017 0.16 + 0.008°SL. 0.16 + 0.006"SL 0.16 + 0.006"SL

PITD Switching Characteristics

"Range1 : SL < 3.00, *Range2: 3.00 £ SL £ 20.00, *Range3 : 20.00 < SL

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %?.h::y 2[,-&] Delay Equations [ns]

" Range1* Range2* Range3*
tPLH 0.01 ~0.03 + 0.023°SL ~0.01 + 0.016°SL 0.01 + 0.015°SL
tPHL 0.25 0.20 + 0.021°SL 0.23 + 0.014°SL 0.30 + 0.010°SL

Yto PO R 0.33 0.26 + 0.031°SL 0.27 + 0.030°SL 0.20 + 0.033"SL
tF 0.31 0.27 + 0.021°SL 0.28 + 0.017°SL 0.29 + 0.017°SL
tPLH 0.08 0.05 + 0.018°SL 0.05 + 0.015°SL 0.06 + 0.015"SL
tPHL 0.22 0.19 + 0.017°SL 0.20 + 0.012°SL 0.25 + 0.010°SL

Plto PO R 0.40 0.35 + 0.027°SL 0.34 + 0.030°SL 0.27 + 0.033"SL
tF 0.31 0.28 + 0.016°SL 0.28 + 0.016°SL 0.25 + 0.017°8L
tPLH 0.28 0.27 + 0.008°SL. 0.27 + 0.008°SL 0.27 + 0.008"SL
PHL 0.35 0.34 + 0.007"SL 0.35 + 0.005"SL 0.37 + 0.004"SL

PADtoY R 0.17 0.14 + 0.016"SL 0.13 + 0.017°5L 0.13 + 0.017°SL
tF 0.17 0.16 + 0.007°SL 0.16 + 0.006"SL 0.17 + 0.005"SL

*Range1 : SL < 3.00, *Range2: 3.00 £ SL £ 20.00, *Range3:20.00 < SL

HDA/C8000-5.0V/5.0V-Polycide-p11/0
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PIS PISU PISD

5.0V CMOS Schmitt Trigger Level Non-Inverting Input Buffers

Input: PAD, PI

Output Y, PO

Input Loading (SL): All

- PI: 2.7656
I/O Slots: 1
PAD Pi Y PO
1 1 0
0 X, 0 1
1 0 11
Truth Table

PAD

N

PO
oL

PIS Symbol

PAD gi\ T

D

~ PISU Symbol

PAD l\ - .
T
il

PISD Symbol

HDA/C9000-5.0V/5.0V-Polycide-p11/0
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PIS PISU PISD
5.0V CMOS Schmitt Trigger Level Non-Inverting Input Buffers

PIS Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter Dsfi" 2[%] Delay Equations [ns]

i} Range1* Range2* Range3*
tPLH 0.23 0.19 + 0.023*SL 0.21 + 0.016*SL 0.23 + 0.015*SL
tPHL 0.03 -0.02 + 0.021*SL 0.01 + 0.014*SL 0.08 + 0.010*SL

Y to PO tR 0.33 0.26 + 0.032*SL 0.27 + 0.030*SL 0.20 + 0.033*SL
tF 0.31 0.27 + 0.021*SL 0.28 + 0.017*SL 0.29 + 0.017*SL
tPLH 0.30 0.27 + 0.018"SL 0.27 + 0.015*SL 0.28 + 0.015*SL
IPHL 0.00 -0.03 + 0.017*SL -0.02 + 0.012"SL 0.03 + 0.010*SL

Pito PO 1R 0.40 0.35 + 0.027°SL 0.34 + 0.030°SL 0.27 + 0.033'SL
tF 0.31 0.28 + 0.016"SL 0.28 + 0.016*SL 0.25 + 0.017"SL
t1PLH 0.53 0.51 + 0.009*SL 0.51 + 0.008*SL 0.52 + 0.008"SL
tPHL 0.69 0.67 + 0.010*SL 0.68 + 0.008*SL 0.70 + 0.007*SL

PADtoY iR 0.17 0.14 + 0.015*SL 0.13 + 0.016*SL 0.11 + 0.017*SL
tF 0.19 0.17 + 0.010*SL 0.17 + 0.011*SL 0.16 + 0.011*SL

*Range1 : SL < 3.00,

PISU Switching Charactgrlstics

*Range2 : 3.00 £ SL £ 20.00, *Range3:20.00 < SL

Delays for typical process, 25.00°C, 5.00V, when tg and tF = 0.80ns] (SL: Standard Load)
Path Parameter gf“!z['&l Delay Equations [ns]
" Range1* Range2* Range3*
PLH 0.23 0.19 + 0.023"SL 0.21 + 0.016"SL 0.23 + 0.015°SL
tPHL 0.03 -0.02 + 0,021"SL 0.01 + 0.014°SL 0.08 + 0.010°SL
Yto PO R 0.33 0.26 + 0.082°SL 0.27 + 0.030°SL 0.20 + 0.033°SL
tF 0.31 0.27 + 0,021°SL 0.28 + 0.017°SL 0.29 + 0.017°SL
tPLH 0.30 0.27 + 0.018°SL 0.27 + 0.015"SL 0.28 + 0.015"SL
tPHL 0.00 -0.03 + 0.017°SL -0.02 + 0.012°SL. 0.03 + 0.010°SL
Pito PO R 0.40 0.35 + 0.027°SL 0.34 + 0.030°SL 0.27 + 0.033"SL
tF 0.31 0.28 + 0.016°SL 0.28 + 0.016°SL 0.25 + 0.017°SL
tPLH 0.54 0.52 + 0.009°SL 0.52 + 0.008"SL 0.53 + 0.008"SL
tPHL 0.70 0.68 + 0.010°SL 0.69 + 0.008°SL 0.71 + 0.007°SL
PAD to Y R 0.17 0.14 + 0.016°SL 0.14 + 0.016°SL 0.11 + 0.017°SL
tF 0.19 0.17 + 0.010°SL 0.17 + 0.011°SL 0.16 + 0.011°SL

PISD Switching Characteristics

*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3 : 20.00 < SL

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter %7.";" 2[,;? Delay Equations [ns]

i Ranget* Range2* Range3*
tPLH 0.23 0.19 + 0.023°SL 0.21 + 0.016°SL 0.23 + 0.015°SL
tPHL 0.03 -0.02 + 0.021"SL 0.01 + 0.014°SL 0.08 + 0.010°SL

Y10 PO 1R 0.33 0.26 + 0.032'SL 0.27 + 0.030°SL 0.20 + 0.033°SL
tF 0.31 0.27 + 0.021°SL 0.28 + 0.017°SL 0.29 + 0.017°SL
tPLH 0.30 0.57 + 0.018°SL 0.27 + 0.015"SL 0.28 + 0.015"SL
PHL 0.00 ~0.08 + 0.017*SL -0.02 + 0.012°SL 0.03 + 0.010°SL

Pito PO tR 0.40 0.35 + 0.027°SL 0.34 + 0.030°SL 0.27 + 0.033SL
tF 0.31 0.28 + 0.016°SL 0.28 + 0.016"SL 0.25 + 0.017°SL
tPLH 0.54 0.52 + 0.009°SL 0.52 + 0.008°SL 0.53 + 0.008"SL
tPHL 0.71 0.69 + 0.010°SL 0.70 + 0.008°SL 0.72 + 0.007°SL

PADto ¥ R 0.17 0.14 + 0.016°SL 0.14 + 0.016"SL 0.11 + 0.017°SL
tE 0.19 0.17 + 0.010°5L 0.17 + 0.011°SL 0.16 + 0.011°SL

*Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

HDA/C9000-5.0V/5.0V-Polycide-p11/0
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PIL PILU PILD
5.0V TTL Schmitt Trigger Level'Non-Inverting Input Buffers

Input: PAD, PI
Output Y, PO oAD I\ Y,
Input Loading (SL): Al : ) I/
- Pl: 2.7556
O Slots: 1 y Dbﬁo_.
.___.
PIL Symbol
PAD P Y PO
1 1 1 0 % I\ Y
0 < 0 ) PAD !/ n
/
1 0 1 1 L

PO
Truth Table P

PILU Symbol

PO
ofL

PILD Symbol
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PIL PILU PILD
5.0V TTL Schmitt Trigger Level Non-Inverting Input Buffers

PIL Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parametor %el-l:yz’[%] Delay Equations [ns]
) Range1* Range2” Range3*

PLH 0.01 ~0.03 + 0.023"SL -0.01 + 0.016'SL 0.01 + 0.015°SL

tPHL 0.25 0.20 + 0.021°SL 0.23 + 0.014°SL 0.30 + 0.010°SL

Yto PO R 0.33 0.26 + 0.031°SL 0.27 + 0.030°SL 0.20 + 0.033°SL
tF 0.31 0.27 + 0.021°SL 0.28 + 0.017°SL 0.29 + 0.017°SL

tPLH 0.08 0.05 + 0.018°SL 0.05 + 0.015°SL 0.06 + 0.015°SL

tPHL 0.22 0.19 + 0.017°SL 0.20 + 0.012°SL 0.25 + 0.010°SL

Pito PO R 0.40 0.35 + 0.027°SL 0.34 + 0.030°SL 0.27 + 0.033°SL
tF 0.31 0.28 + 0.016°SL 0.28 + 0.016°SL 0.25 + 0.017°SL

tPLH 0.63 0.62 + 0.007°SL 0.62 + 0.006"SL 0.63 + 0,005°SL

PHL 1.64 1.63 + 0.010°SL 1.63 + 0.007°SL 1.67 + 0.006"SL

PADtoY R 0.18 0.16 + 0.008°SL 0.16 + 0.011°SL 0.15 + 0.011°SL
tF 0.52 0.51 + 0.005"SL 0.51 + 0.007°SL 0.53 + 0.005"SL

*Range1 : SL < 3.00, *Range2: 3.00 £ SL £ 20.00, *Range3:20.00 < SL

PILU Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (SL: Standard Load)
Path Parameter %7_'?}331 Delay Equations [ns]

Ranget* Range2* Range3*
tPLH 0.01 -0.03 + 0.023"SL -0.01 + 0.016°SL 0.01 + 0.015°SL
tPHL 0.25 0.20 + 0.021°SL 0.23 + 0.014°SL. 0.30 + 0.010°SL

Yto PO R 0.33 0.26 + 0.031°SL 0.27 + 0.030°SL. 0.20 + 0.033°SL
tF 0.31 0.27 + 0.021°SL 0.28 + 0.017°SL 0.29 + 0.017°SL
tPLH 0.08 0.05 + 0.018°SL 0.05 + 0.015°SL 0.06 + 0.015°SL
tPHL 0.22 0.19 + 0.017°SL 0.20 + 0.012°SL 0.25 + 0.010°SL
Plto PO R 0.40 0.35 + 0.027°SL 0.34 + 0.030°SL 0.27 + 0.033°SL
tF 0.31 0.28 + 0.016°SL 0.28 + 0.016°SL 0.25 + 0.017°SL
tPLH 0.63 0.62 + 0.007°SL 0.62 + 0.006"SL 0.63 + 0.005"SL
tPHL 1.68 1.66 + 0.009°SL 1.66 + 0.007"SL 1.70 + 0,006"SL
PADto Y R 0.18 0.16 + 0.008"SL 0.16 + 0.011°SL 0.15 + 0.011°SL
tF 0.53 0.52 + 0.005"SL 0.51 + 0.007°SL 0.53 + 0.005"SL

"Range1 : SL < 3.00,

“Range2 : 3.00 £ SL £ 20.00,

*Range3 : 20.00 < SL

PILD Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] (SL: Standard Load)
path Parameter %el.l:y 2[,5%] Delay Equations [ns]

. Range1* Range2* Range3*
tPLH 0.01 ~0.08 + 0.023°SL -0.01 + 0.016"SL 0.01 + 0.015°SL.
tPHL 0.25 0.20 + 0.021°SL 0.23 + 0.014°SL 0.30 + 0.010°SL

Yo PO R 0.33 0.26 + 0.031°SL 0.27 + 0.030°SL 0.20 + 0.033°SL
tF 0.31 0.27 + 0.021°SL 0.28 + 0.017°SL 0.29 + 0.017°SL
tPLH 0.08 0.05 + 0.018°SL 0.05 + 0.015°SL 0.06 + 0.015°SL
tPHL 0.22 0.19 + 0.017°SL 0.20 + 0.012°SL. 0.25 + 0.010°SL

Plto PO R 0.40 0.35 + 0.027°SL 0.34 + 0.030°SL 0.27 + 0.033"SL
tF 0.31 0.28 + 0.016'SL 0.28 + 0.016"SL 0.25 + 0.017°SL
tPLH 0.65 0.64 + 0.007°SL 0.64 + 0.006"SL 0.65 + 0.006"SL
tPHL 1.68 1.66 + 0.010°SL 1.67 + 0.007*SL 1.71 + 0.006"SL

PADtoY 1R 0.18 0.16 + 0.009°SL 0.15 + 0.011°SL 0.15 + 0.011°SL
[ 0.52 0.51 + 0.005"SL 0.51 + 0.007°SL 0.53 + 0.005"SL

“Range1 : SL < 3.00, *Range2:3.00 £ SL £ 20.00, *Range3:20.00 < SL

HDA/C8000-5.0V/5.0V-Polycide-p11/0
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3.4 Output Buffers

5.0V Output Buffer Naming Conventions

POuvw

where u = B -- Normal non-inverting buffer
T -- Tristate non-inverting buffer
D -- Open-drain output

v= 4 --4mA drive
8 -- 8mA drive

12 -- 12mA drive

16 -- 16mA drive

20 -- 20mA drive

24 -- 24mA drive

w = (optional)
none -- no slew-rate control
¢ SM -- medium slew-rate control
SH -- high slew-rate control

slew-rate control

e.g., POT16SM - 3-state output buffer with 16mA drive-and medium

3-16
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POB4/8/12/16/20/24
5.0V Non-Inverting Output Buffers with varied slew-rate control

Input: A
Output: PAD

Input Loading (SL): A:
- POB4/8/12/16 : 9.1853
- POB20: 15.9176
- POB24: 17.1349
- POB4SM: 39.5080
- POB(8/12)SM: 38.2907
- POB16SH/SM: 37.0733
- POB(20/24)SM: 20.1967
- POB(20/24)SH: 18.3707

I/O Slots: 1

POB4SM Switching Characteristics

Delays for typical process, 25.00°C, 5.00V

when tg and tg = 0.80ns]

N
[/

PAD

Symbol

PAD

0
1

Truth Table

(CL: Capacitive Load [pF1)

Path Parameter cDL:?g &ssplF Delay Equations [ns]

’ Range1* Range2* Range3*
tPLH 513 0.81 + 0.086°CL 0.81+ 0.086°CL 0.81+ 0.086°CL
1PHL 4.58 1.31 + 0.065°CL 1.36 + 0.064°CL 1.57 + 0.064°CL

Ato PAD R 10.89 0.74 + 0.203°CL 0.72 + 0.203°CL 0.71 + 0.204°CL
i 7.02 0.79 + 0.125'CL 0.73+ 0.126°CL 0.67 + 0.127°CL

*Range1: CL <50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 <CL

POB8SM Switching Characteristics

Delays for typical process, 25.00°C, 5.00V.

when tg and tf = 0.80ns]

__(CL: Capacitive Load [pF])

Path Parameter CDL:?(Y 83’3', Delay Equations [ns]
’ Range1* Range2* Range3*
1PLH 3.26 1.04 + 0.044°CL 1.08 + 0.044°CL 1.10 + 0.043°CL
TPHL 343 1.55 + 0.037°CL 1.70 + 0,035°CL 1.80 + 0.033°CL
Ato PAD R 5,65 0.69 + 0,009°CL 0.64 + 0,100°CL 0.59 +0.101°CL
i 4.02 0.93 + 0.062°CL 0.95 + 0.061°CL 0.93+ 0.062"CL

*Range1 : CL < 50.00, *Range2:50.00 < CL £ 80.00, *Range3:80.00 <CL

HDA/C9000-5.0V/5.0V-Polycide-p11/0

3-17

© 1996 ASPEC Technology, Inc.




POB

5.0V Non-Inverting Output Buffers with varied slew-rate control

POB12SM Switchin Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Delay Equati
Path Parameter CE:'; "SJF ay Equations [ns)
i Range1* Range2* Range3*

tPLH 2.74 1.02 + 0.034*CL 1.08 + 0.033*CL 1.12 + 0.033*CL

PAD tPHL 2.99 1.44 + 0.031*CL 1.60 + 0.028*CL 1.72 + 0.026*CL

Ato tR 4.37 0.67 + 0.074*CL 0.64 + 0.075*CL 0.60 + 0.075*CL

tF 3.30 0.89 + 0.048"CL 0.97 + 0.047*CL 1.01 + 0.046*CL

*Range1 : CL < 50.00, 'Rahgez : 50.00 £ CL £ 80.00,

*Range3: 80.00 < CL

POB12SH Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
lay E
Path Parameter cDL:ISaoy gs]F Delay Equations [ns]
HPET Range1* Range2* Range3*
tPLH 2.94 1.18 + 0.035*CL 1.26 + 0.034*CL 1.31 + 0.033*CL
Ato PAD tPHL 3.37 1,75 + 0.032*CL 1.93 + 0.029*CL 2.07 +0.027*CL
to R 4.45 0.77 + 0.074*CL 0.74 + 0.074*CL 0.70 + 0.075*CL
tF 3.46 1.03 + 0.048*CL 1,12 + 0.047*CL 1.16 + 0.046*CL

*Range1 : CL < 50.00, *Range2: 50.00 < CL £ 80.00,

*Range3: 80.00 <CL

POB16SM Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF1)
‘ Delay Equatio
Path Parameter cDL:I;g ggng ay Equations [ns]
’ Range1* Range2* Range3*
tPLH 2.43 1.07 +0.027*CL 1.17 + 0.025*CL 1.24 + 0.024*CL
Ato PAD tPHL 2.58 1.39 +0.024*CL 1.51 +0.021*CL 1.62 + 0.020*CL
0 R 3.41 0.70 + 0.054*CL 0.71 + 0.054*CL 0.70 + 0.054*CL
tF 2.58 0.78 + 0.036*CL 0.85 + 0.035"CL 0.90 + 0.034*CL

*Range1 : CL < 50.00, *Range2: 50 00 £ CL £80.00,

*Range3:80.00 < CL

POB16SH Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns]) (CL: Capacltive Load [pF])
Equati
Path Parameter c?_f_';g &'SIF Detay Equations [ns]
=0%0p Range1* Range2* Range3*

tPLH 2.79 1.34 + 0.029*CL 1.47 +0.026*CL 1.57 + 0.025*CL

PAD tPHL 3.12 1.83 + 0.026*CL 1.98 +0.023*CL 2.12 +0.021*CL

Ato R 3.58 0.88 + 0.054*CL 0.90 + 0.054*CL 0.89 + 0.054*CL

tF 2.82 0.98 + 0.037*CL 1.06 + 0.035*CL 1.13 + 0.034*CL

*Range1 : CL < 50.00, *Range2: 50.00 £ CL £ 80.00,

*Range3: 80.00 < CL

HDA/C9000-5.0V/5.0V-Polycide-p11/0
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POB
5.0V Non-Inverting Output Buffers with varied slew-rate control

POB20SM Switchin
Delays for typical process, 25.00°C, 5.00V

Characteristics

when tg and tf = 0.80ns}

(CL: Capacitive Load [pF])

Path Parameter c?_';';g (;SSJF Delay Equations [ns]

i Rangel* Range2* Range3*
tPLH 178 0.76 + 0.020°CL 0.82 + 0.019°CL 0.85 7 0.019°CL
tPHL 179 0.90 + 0.018°CL 0.99 + 0.016°CL 1.07 + 0.0165°CL

Ato PAD R 2,61 0.51 + 0.042°CL 0.50 + 0.042°CL 0.47 + 0.042°CL
tF 1.96 0.63 + 0.027°CL 0.65 + 0.026°CL 0.65 + 0.026°CL

*Range1 : CL < 50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 <CL

POB20SH Switchin% Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tF = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter cDLzlsaoy (Ess]F Delay Equations [ns]
P Range1* Range2* Range3*

tPLH 2,18 1.05 + 0.022*CL 1.15 + 0.020*CL 1.22 + 0.020*CL

PAD tPHL 224 1.43 + 0.016*CL 1.48 + 0.015*CL 1.52 + 0.015*CL

Ato R 2.82 0.71 + 0.042*CL 0.73 + 0.042*CL 0.71 + 0.042"CL

tF 2.12 0.89 + 0.025*CL 0.86 + 0.025*CL 0.83 + 0.026*CL

POB24SM Switchin
Delays for typical process, 25.00°C, 5.00V.

Characteristics

when tR and tg = 0.80ns]

*Range1 : CL < 50.00, *Range2 : 50.00 < CL £ 80.00, *Range3 :80.00 <CL

(CL: Capacitive Load [pF1])

Path Parameter CDL:?(}, &r;ng Delay Equations [ns]
i Range1* Range2* Range3*
PLH 177 0.83 + 0.019°CL 0.90 + 0.017°CL 0.95+ 0.017°CL
tPHL 183 0.99 + 0.017°CL 1.09 + 0.015'CL 747 + 0.014°CL
Ato PAD R 2.40 0.55 + 0.087°CL 0.57 + 0.037°CL 0.55 + 0.037°CL
i 1.89 0.71 + 0.024°CL 0.74 + 0,023°CL 0.75 + 0.023°CL .

*Range1 : CL < 50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 <CL

POB24SH Switchlng Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (CL: Capacitive Load [pF])
Equati
Path Parameter CDL:I;‘(;, (gssp]F Delay Equations [ns]
i Ranget* Range2* Range3*
tPLH 2.18 1.13 +0.021*CL 1.24 + 0.019*CL 1.33 + 0.018*CL
tPHL 2.34 1.58 + 0.015*CL 1.65 + 0.014*CL 1.69 + 0.013*CL
Ato PAD R 2.63 0.75 + 0.038"CL 0.79 + 0.037°CL 0.80 + 0.037°CL
tF 2.08 1.05 + 0.021*CL 0.99 + 0.022*CL 0.96 + 0.022*CL

*Ranget : CL < 50.00, *Range2:50.00 £ CL < 80.00, *Range3:80.00 <CL
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POT4/8/12/16/24
5.0V Tristate Non-Inverting Output Buffers with varied slew-rate control

Input: TN, EN, A .' ™
Output: PAD
EN
Input Loading (SL): All: 0
- TN: 2.7482 ' A
- EN: 2.7482 PAD
- A: 3.9840
I/O Slots: 1
Symbol
A EN TN PAD
0 0 1 0
1 0 1 1
X 1 X Hi-Z
X X 0 Hi-Z
Truth Table

POT4SM Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tF = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter cDL:'sag (ESSJF Delay Equations [ns]
: Range1* Range2* Range3*

tPLH 5.41 1.09 + 0.086°CL 1.00 + 0.086°CL 1,09 + 0,086"CL

TPHL 4.93 1.66 + 0.065°CL 1.71 + 0.084°CL 1.72 + 0,084"CL

Ato PAD 1R 10.89 0.75 + 0.203°CL 0.72 + 0.203°CL 0.70 + 0.204°CL
i 7.02 0.78 + 0.125°CL 0.73 + 0.126°CL T 0.67 +0.127°CL

tPLH 5.65 1.2 + 0.087°CL 1.33 + 0,086"CL 1.33 + 0.086°CL

tPHL 5.15 1.84 + 0.066°CL 1.92 + 0,084"CL 2.04 + 0,083"CL

;» R 10.89 0.75 + 0.203°CL 0.72 + 0.203'CL 0.70 + 0.204°CL
ENtoPAD ™ 7.21 1.33+0.118°CL 0.69 + 0.130°CL 1.37 + 0.122°CL
PLZ 117 1.17 + -0.000°CL 117 + -0.000°CL 1.17 + -0.000°CL

PHZ 1.04 1.04 + -0.000°CL 1.04 + -0.000°CL 1,04 + -0.000°CL

1PLH 5.37 1,04 + 0.087°CL 1.05 + 0.086°CL 1.05 + 0.086°CL

tPHL 4.88 1.51 + 0.067°CL 1.66 + 0.064"CL 1.65 + 0.064°CL

R 10.89 0.75 + 0.203°CL 0.72 + 0.203°CL 0.70 + 0.204°CL

TNWPAD ¢ 7.21 0.93 + 0.126°CL 0.77 + 0.120°CL 1.72+0.197°CL
tPLZ 143 1.43 + -0.000°CL 1.43 + -0.000°CL 1.43 + -0.000°CL

tPHZ 1.29 1.20 + -0.0000CL | _ 1.29 + -0.000°CL 1.29 + -0.000°CL

*Range1 : CL < 50.00,

*Range2 : 50.00 £ CL £80.00,

*Range3: 80.00 < CL
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POT
5.0V Tristate Non-Inverting Output Buffers with varied slew rate control

POT8SM Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CDL:|5, nng Delay Equations [ns]
' Range1* Range2* Range3*

tPLH 3.55 1.33 + 0.044°CL 1.37 + 0.044°CL 1.39 + 0.043°CL

PHL 3.76 1.89 + 0.037°CL 2.03 + 0.035°CL 213+ 0.033°CL

Ato PAD R 5.65 0.69 + 0.099°CL 0.64 + 0.100°CL 0.59 + 0.101°CL
3 4.02 0.92 + 0.062°CL 0.95 + 0.062°CL 0.93 + 0.062°CL

PLH 3.78 1.56 + 0.044°CL 1,60 + 0.044°CL 1,62 + 0.043CL

tPHL 4.01 2.05 + 0.039°CL 2.33 + 0.034°CL 2.38 + 0.033°CL

R 5.65 0.69 + 0,099°CL 0.64 +0.100°CL 0.59 + 0.101°CL

ENto PAD 3 4.35 1.53 + 0.056"CL 1.42 + 0.059°CL 0.71 + 0.067°CL
PLZ 114 114 + -0.000°CL 1.14 + -0.000°CL 1.14 + -0.000°CL
PHZ 1.06 1,06 + -0.000°CL 1,06 + -0.000°CL 1,06 + -0.000°CL

tPLH 3.50 1.28 + 0.044°CL 1,32 + 0,044°CL 1.34 + 0.043°CL

PHL 3.75 1,68 + 0.041°CL 2.04 + 0,034"CL 2.18 + 0.082°CL

R 5.65 0.69 + 0,099°CL 0.64 +0.100°CL 0.59 + 0.101°CL

TN PAD ¢ 4.50 1.64 + 0.057°CL 1.61 + 0.068"CL 1.77 + 0.056°CL
PLZ 1.39 1.39 + -0.000°CL 1,39 + -0.000°CL 1,39 + -0.000°CL

1PHZ 1.32 1.26 + 0.001"CL 1.32 + -0.000°CL 1.32 + -0.000°CL

*Range1 : CL < 50.00,

*Range2 : 50.00 £ CL < 80.00,

*Range3 : 80.00 < CL

POT12SM SwItchIng Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (CL: Capacltive Load [pF])
Path Parameter CDI:? &33] Delay Equations [ns]

Range1* Range2* Range3*
tPLH 3.03 131 + 0.035'CL 1.37 + 0.033°CL 741 + 0.033°CL
tPHL 3.33 1.79 + 0.031°CL 1.94 + 0.028°CL 2.06 + 0.026°CL

AtoPAD R 4,38 0.68 + 0.074°CL 0.65 + 0.075°CL 0.61 + 0.075°CL
tF 3.30 0.86 + 0.048°CL 0.96 + 0.047°CL 1.00 + 0.046°CL
tPLH 3.26 1.53 + 0.035'CL 1,60 + 0.033°CL 1.64 + 0.033°CL
tPHL 3.51 1.96 + 0.031°CL 1.99 + 0.030°CL 2.20 + 0.028°CL
R 4.38 0.68 + 0.074°CL 0.65 + 0.075°CL 0.61 + 0.075°CL

ENtoPAD ¢ 3.95 0.79 + 0.063°CL. 1.96 + 0.040°CL 1.22 + 0.049°CL
tPLZ 137 1.38 + -0.000°CL 1.37 + -0.000°CL 1.37 + -0.000°CL
tPHZ 143 1.43 + -0.000°CL 1.43 + -0.000°CL 1.43 + -0.000°CL
tPLH 2.98 1.25 + 0,035°CL 1,32 + 0.033"CL 1.36 + 0.033°CL
TPHL 3.23 1.72 + 0.030°CL 1.64 + 0.032°CL 214+ 0.026°CL
R 4.38 0.68 + 0.074°CL 0.65 + 0.075°CL 0.61 + 0.075°CL

TN©oPAD ¢ 3.84 156 + 0.046°CL 1.45 + 0.048°CL 2.56 + 0.034"CL
Lz 161 1.61 + -0.000°CL 1.61 + -0.000°CL 1.61 + -0.000°CL
tPHZ 169 1.69 + -0.000°CL 1.69 + -0.000°CL 1.69 + -0.000°CL

*Ranget : CL < 50.00,

*Range2 : 50.00 < CL < 80.00,

*Range3:80.00 <CL
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POT

5.0V Tristate Non-Inverting Output Buffers with varied slew -rate control

POT12SH Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns) (CL: Capacitive Load [pF])
Path Parameter CDL:?oy égng Delay Equations [ns]

: Range1* Range2* Range3*
tPLH 3.04 1.47 + 0.035°CL 1.56 + 0.034"CL 1.61 + 0.033'CL
1PHL 3.71 2.09 + 0.032"CL 2.27 + 0,029°CL 2.42 + 0.027°CL

Ato PAD 1R 4.46 0.7 + 0.074"CL 0.74 + 0.074°CL 0.70 + 0.075"CL
3 3.45 1.03 + 0.049°CL 112 + 0.047°CL 1.16 + 0.046"CL
tPLH 3.46 1.70 + 0.035°CL 1.78 + 0.034°CL 1.83 + 0.033°CL
tPHL 3.93 2.25 + 0,034"CL 2.45 + 0.029"CL 2.42 + 0.030°CL
R 4.46 0.7 + 0.074°CL 0.74 + 0.074°CL 0.70 + 0.075°CL

ENWPAD ¢ 321 1.20 + 0.060°CL 2.43 + 0,036°CL 0.55 + 0.059°CL
1PLZ 114 1.14 + -0.000°CL 1.14 + -0,000°CL 1.4 + 0.000°CL
PHZ | 1.06 7.06 + 0.000°CL 1.06 + -0.000°CL 1,06 + -0.000°CL
1PLH " 3.18 1.42 + 0.085"CL 1.51 + 0.034°CL 1.56 + 0.033"CL
1PHL 3.68 1.80 + 0.088"CL 2.27 + 0.028"CL 2.31 + 0.028"CL
R 4.46 0.78 + 0.074°CL 0.74 + 0.074"CL 0.70 + 0.075°CL

TNt PAD ¢ .15 1.30 + 0.057°CL 2,46 + 0.034°CL 0.18 + 0.062°CL
PLZ 1.39 1.39 + -0.000°CL 1.39 + -0.000°CL 1.39 + -0.000°CL
1PHZ 1.29 1.29 + -0.000°CL 1.29 + -0.000°CL 1.29 + 0.000°CL

*Rangel : CL <50.00, *Range2 :50.00 £ CL = 80.00, *Range3:80.00 <CL

POT16SM Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CDL:?({ sng Delay Equations [ns]

Range1* Range2* Range3*
tPLH 2.72 1.36 + 0.027°CL 148 + 0.025°CL 152 + 0.025°CL
tPHL 2.91 1.72 + 0.024'CL 1.85 + 0.021°CL 1,95 + 0.020°CL

At PAD ) 3.41 0.71 + 0.054°CL 0.72 + 0.054°CL 0.71 + 0.054"CL
tF 2.58 0.77 + 0.036°CL 0.84 + 0.035°CL 0.89 + 0.034°CL
tPLH 2.95 157 + 0.027°CL 1,68 + 0.025'CL 175 + 0.025°CL
1PHL 3.07 1.73 + 0.027°CL 1,99 + 0.022°CL 2.10 + 0.020°CL
R 3.41 0.71 + 0.054°CL 0.72 + 0.054°CL 0.71 + 0.054°CL

ENtoPAD ¢ 2.94 1.08 + 0.037°CL 0.89 + 0.041°CL 2.57 + 0.020°CL
PLZ 155 1.53 + 0.000°CL 1.55 + -0.000°CL 155 + -0.000°CL
tPHZ 1.85 1.85 + -0.000°CL 1.85 + -0.000°CL 1.85 + -0.000°CL

tPLH 2.67 1.29 + 0.027°CL 1.40 + 0.025°CL 147 + 0.025°CL

tPHL 2.80 1.46 + 0.027°CL 173 + 0.021°CL 183 + 0.020°CL

R 342 0.71+ 0.054°CL 0.72 + 0,054"CL 0.71 + 0.054"CL

TNtoPAD . ¢ 3.07 0.90 + 0.044°CL 124 1 0.087°CL 2.57 + 0.020°CL
: tPLZ 1.81 181 + -0.000°CL 1.81 + -0.000°CL 1.81 + -0.000°CL
tPHZ 2.00 2,00 + -0.000°CL 2.09 + -0.000°CL 2.09 + -0.000°CL

*Ranget : CL < 50.0

0, *Range2: 50.00 < CL £ 80.00, *Range3:80.00 <CL
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POT
5.0V Tristate Non-Inverting Output Buffers with varied slew-rate control

POT16SH Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CE:?g ggng Delay Equations [ns]

: Rangel* Range2* Range3*
tPLH 3.09 1.64 + 0.029°CL 1.77 + 0.026°CL 1.87 + 0.025°CL
tPHL 3.45 2.16 + 0.026°CL 2.32 + 0.023°CL 2.45 + 0.021°CL

Ato PAD tR 3.58 0.89 + 0.054°CL 0.91 + 0.054°CL 0.89 + 0.054°CL
tF 2.81 0.98 + 0.037°CL 1.08 + 0.035"CL 1.12 + 0.034°CL
tPLH 3.31 1.86 + 0.029°CL 1.99 + 0.026"CL 2.09 + 0.025°CL
tPHL 3.65 2.11 + 0.031°CL 2.56 + 0.022"CL 2.47 + 0.023°CL
R 3.59 0.90 + 0.054°CL 0.91 + 0,054°CL 0.90 + 0.054°CL

ENtoPAD ¢ 3.68 1.24 + 0.049°CL 1.95 + 0,035'CL 3.14 + 0.020°CL
tPLZ 112 712 + -0.000°CL 1.12 + -0.000°CL 1.12 + -0.000°CL
1PHZ 1,06 7.06 + -0.000°CL 1.06 + -0.000°CL 1.06 + -0.000°CL
1PLH 3.08 1.58 + 0.029°CL 1.72 + 0.026°CL 1.81 + 0.025'CL
TPHL 3.38 1.73 + 0.033'CL 2.24 + 0,023°CL 2.35 + 0.021°CL
1R 3.59 0.90 + 0.054°CL 0.91 + 0.054"CL 0.90 + 0.054CL

TN©PAD ¢ 344 1.63 + 0.038°CL 1.76 + 0.034°CL 2.52 + 0.024°CL
tPLZ 1.36 1.36 + -0.000°CL 1.36 + -0.000°CL 1.36 + -0.000°CL
tPHZ 1.29 1.29 + -0.000°CL 1.29 + -0.000°CL 1.2 + -0.000°CL

*Range1 : CL < 50.00, ‘TRangez :50.00 £ CL £80.00, *Range3:80.00 < CL

POT20SM Switchln% Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter C?.:lsag. J.gng Delay Equations [ns]

Ranget* Range2* Range3*
1PLH 2.02 0.99 + 0.021°CL 1.05 + 0.019°CL 1,09 + 0.019°CL
tPHL 2.01 1.3+ 0.018°CL 122 + 0.016°CL 1.28 + 0.015°CL

Ato PAD R 261 0.51 + 0.042°CL 0.50 + 0.042°CL 0.47 + 0.042°CL
tF 195 0.62 + 0.027°CL 0.64 + 0.026°CL 0.63 + 0.026°CL
PLH 2.26 1.22 + 0,021°CL 129 + 0.019°CL 1.33+ 0.019°CL
TPHL 2.19 111 + 0.022°CL 138 + 0.016°CL 1.48 + 0.015°CL
R 261 0.52 + 0.042°CL 0.51+0042°CL__ | 047 + 0.042°CL

ENtoPAD [ 2.26 1,08 + 0.024°CL 0.88 + 0.028°CL 0.13 + 0.037°CL
tPLZ 0.66 0.66 + -0.000CL 0.66 + -0.000°CL 0.66 + -0.000°CL
tPHZ 0.67 0.67 + -0.000°CL 0.67 + -0.000°CL 0.67 + -0.000°CL
tPLH 198 0.95 + 0.021°CL 1.01 + 0.019°CL 1,05 + 0.019°CL
TPHL 1.90 0.90 + 0.020°CL 1.04 + 0.017°CL 1.25 + 0.015°CL
R 2.61 0.52 + 0.042°CL 0.51 + 0.042°CL 0.48 + 0.042°CL

TN©oPAD ¢ 218 124+ 0.019°CL 0.25 + 0.039°CL 181 + 0.019°CL
tPLZ 0.93 0.93 + 0.000°CL 0.93 + 0,000°CL 0.93 + 0.000°CL
tPHZ 0.94 0.94 + 0.000°CL 0.94 + 0.000°CL 0.94 + 0.000°CL

*Ranget : CL < 50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 < CL

HDA/C9000-5.0V/5.0V-Polycide-p11/O

3-23

© 1996 ASPEC Technology, Inc.




POT

5.0V Tristate Non-Inverting Output Buffers with varied slew-rate control

POT20SH Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter cDL:?g 3ng Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 240 1.27 + 0.023CL 1.37 + 0.021°CL 1.45 + 0.020CL
tPHL 2.46 1,65 + 0.016°CL 1.71 + 0.015°CL 174+ 0.015°CL

Ato PAD R 2.82 0.72 + 0.042°CL 0.73 + 0.042°CL 0.72 + 0.042°CL
W 214 0.94 + 0.024°CL 0.89 + 0.025'CL 0.86 + 0.025°CL
tPLH 263 1.49 + 0.023"CL 1.60 + 0.021°CL 1,68 + 0.020°CL
tPHL 2.50 1.35 + 0.023'CL 1,61 +0.018°CL 1.86 + 0.015°CL
R 2.83 0.74 + 0.042°CL 0.74 + 0.042°CL 0.72 + 0.042°CL

ENtoPAD ¢ 2.58 0.57 + 0.040°CL 0.89 + 0.034°CL 1.27 + 0.029°CL
PLZ 0.50 0.50 + 0.000°CL 0.50 + 0.000°CL 0.50 + 0.000°CL
tPHZ 0.85 0.85 + -0.000°CL 0.85 + -0.000"CL 0.85 + -0.000°CL
tPLH 2.35 1.21 + 0.023°CL 1.32 + 0,021°CL 1,39 + 0.020°CL
tPHL 224 1,08 + 0.023°CL 1.42 + 0.016°CL 1.51 + 0.015°CL
R 2.83 0.74 + 0.042"CL 0.74 + 0.042°CL 0.72 + 0.042°CL

TNt PAD ™3¢ 2.68 0.80 + 0.037°CL 1.59 + 0.022"CL 0.67 + 0,033"CL
tPLZ 0.75 0.75 + 0.000°CL 0.75 + 0.000"CL 0.75 + 0.000°CL
tPHZ 1.09 1,09 + -0.000°CL 1,09 + -0.000°CL 1,09 + -0.000°CL

*Range1 : CL < 50.00,

*Range2 : 50.00 £ CL < 80.00,

*Range3 : 80.00 < CL

POT24SM Swltchin% Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CDL:EA, égng Delay Equations [ns]

) Ranget* Range2* Range3*
tPLH 2.01 7,05 + 0.019°CL 113 + 0.018°CL 718+ 0.017°CL
tPHL 2.06 123+ 0.017°CL 1.31 + 0.015'CL 139+ 0.014°CL

Ato PAD R 2.40 0.56 + 0.037°CL 0.57 + 0.037°CL 0.55 + 0.037°CL
i 1.88 0.71 + 0.023°CL 0.73 + 0.023°CL 0.74 + 0,023°CL
1PLH 2.2 1.08 + 0.099°CL 1.36 + 0.018°CL 1.42 + 0.017°CL
tPHL 2.22 1.13 + 0.022°CL 146 + 0.015°CL 1.56 + 0.014°CL
R 2.41 0.59 + 0.036°CL 0.58 + 0.036°CL 0.56 + 0.037°CL

ENtoPAD ¢ 2.23 1.16 + 0.021°CL 0.42 + 0.036°CL 2.54 + 0.010°CL
tPLZ 0.66 0.66 + -0.000°CL 0.66 + -0.000°CL 0.66 + -0.000°CL
1PHZ 0.67 0.67 + -0.000°CL 0.67 + -0.000°CL 0.67 + -0.000°CL
tPLH 1.96 1.00 + 0.019°CL 1.08 + 0.018°CL 114+ 0.017°CL
TPHL 1.93 0.91 + 0.020°CL 111 + 0.016°CL 1.32 + 0.014°CL
R 2.41 0.50 + 0.036°CL 0.59 + 0.0367CL 0.56 + 0,037°CL

TN©oPAD ¢ 2.16 1.31 + 0.017°CL 0.16 + 0.040°CL 2.62 + 0.006°CL
PLZ 0.93 0.93 + 0.000°CL 0.93 + 0.000°CL 0.93 + 0.000°CL
tPHZ 0.94 0.94 + 0.000°CL 0.94 + 0.000°CL 0.94 + 0.000°CL

*Range1 : CL < 50.00,

*Range?2 : 50.00 < CL < 80.00,

*Range3 : 80.00 < CL
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POT

5.0V Tristate Non-Inverting Output Buffers with varied slew-rate control

POT24SH Switching Characterlstics

Delays for typical process, 25.00°C, 5.00V, when tg and tf = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter cDL:';&' nsg Delay Equations [ns]

: Range1* Range2* Range3*
tPLH 241 1.35 + 0.021°CL 1.46 + 0.019°CL 1,55+ 0.018°CL
tPHL 2.56 ~1.81 + 0.015°CL 1.88 + 0.014°CL 1.92 + 0.013°CL

Ato PAD R 263 0.76 + 0.038°CL 0.80 + 0.037°CL 0.80 + 0.037°CL
iF 211 1.10 + 0.020°CL 1,03 + 0.022°CL 1,00 + 0.022°CL
tPLH 263 1,55 + 0.022°CL 1,68 + 0.019°CL 1.77 + 0.018"CL
tPHL 253 1.38 + 0.023°CL 1.71  0.016°CL 2.00 + 0.013'CL
R 2.65 0.81 + 0.037"CL 0.82 + 0.036°CL 0.82 + 0.037°CL

ENWoPAD ™ 255 0.57 + 0.040°CL 1.27 + 0.026°CL 2.3 4 0.014"CL
1PLZ 0.50 0.50 + 0.000°CL 0.50 + 0.000°CL 0.50 + 0.000°CL

tPHZ 0.85 0.85 + -0,000°CL 0.85 + -0.000°CL 0.85 + -0.000°CL
tPLH 2.35 1.27 + 0.022°CL 1.40 + 0.019°CL 1.49 + 0.018°CL
tPHL 2.26 1.16 + 0.022°CL 1.52 + 0.015°CL 1,52 + 0.015°CL
’ R 2.65 0.81 + 0.037°CL 0.82 + 0.037°CL 0.82 + 0.037°CL
TNtoPAD ™= 2.63 0.88 + 0,035'CL 1.20 + 0.029'CL 2.30 + 0.015°CL
tPLZ 0.75 0.75 + 0,000°CL 0.75 + 0.000°CL 0.75 + 0.000°CL

tPHZ 1,00 1,09 + -0.000°CL 1,09 + -0.000°CL 1,09 + -0.000"CL

*Range1 : CL < 50.00,

*Range2 : 50.00 £ CL £ 80.00,

*Range3: 80.00 <CL
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POD 4/8/12/16/20/24
5.0V Open Drain Output Buffers with varied slew-rate control

Input: TN, EN
Output: PAD

1/0 Slots: 1

Input Loading (SL): All:
- TN: 2.7482
- EN: 2.7482

Ba

EN TN | PAD
1 0
Hi-Z
1 X Hi-Z
Truth Table

POD4SM Switching Characterlstlcs

SymboI:

(CL: Capacitive Load [pF])

PAD

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns]
Path Parameter ch:|sa ég Delay Equations [ns]
Range1* Range2* Range3*

tPHL 4.27 1.06 + 0.064*CL 1.06 + 0.064*CL 1.06 + 0.064*CL

EN to PAD tF 6.82 0.45 + 0.127*CL 0.43 +0.128*CL 0.42 + 0.128"CL
tPLZ 0.44 0.44 +-0.000*CL 0.44 +-0.000*CL 0.44 + -0.000*CL
tPHL 3.99 0.79 + 0.064*CL 0.79 + 0.064*CL 0.79 + 0.064"CL

TN to PAD tF 6.82 0.45 + 0.127*CL 0.43 +0.128*CL 0.42 + 0.128*CL
tPLZ 0.67 0.67 + -0.000*CL 0.67 +-0.000*CL 0.67 + -0.000*CL

*Range1 : CL < 50.00,

*Range2 : 50.00 £ CL < 80.00,

*Range3: 80.00 < CL
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POD
5.0V Open Drain Output Buffers with varied slew-rate control

POD8SM Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tF = 0.80ns] (CL: Capacitive Load [pF1)

Path Parameter CDL:? ggsg,: Delay Equations [ns]
: Range1* Range2* Range3*
tPHL 2.93 1.29 + 0.033*CL 1.32 + 0.032*CL 1.33 + 0.032*CL
EN to PAD tF 3.57 0.50 + 0.062*CL 0.45 + 0.063*CL 0.40 + 0.063*CL
tPLZ 0.44 0.44 +-0.000"CL 0.44 + -0.000*CL 0.44 + -0.000*CL
tPHL 2.66 1.01 + 0.033*CL 1.04 + 0.032*CL 1.06 + 0.032*CL
TN to PAD tF 3.57 0.50 + 0.062*CL 0.45 + 0.063*CL 0.40 + 0.063*CL
tPLZ 0.67 0.67 + -0.000*CL 0.67 + -0.000*CL 0.67 + -0.000*CL

POD12SM Switchin

Characteristics

*Range1 : CL. <50.00, *Range2:50.00 £ CL <80.00, *Range3:80.00 <CL

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CDL:?& [;333': Delay Equations [ns]
Range1* Range2* Range3*
tPHL 2.51 1.22 +0.026*CL 1.28 + 0.025*CL 1.31 + 0.024*CL
ENto PAD tF 2.81 0.54 + 0.045*CL 0.50 + 0.046*CL 0.46 + 0.047*CL
tPLZ 0.43 0.43 + 0.000*CL 0.43 + 0.000*CL 0.43 + 0.000*CL.
tPHL 2.24 0.95 + 0.026*CL 1.01 + 0.025*CL 1.04 + 0.024*CL
TN to PAD tF 2.81 0.54 + 0.045*CL 0.50 + 0.046*CL 0.46 + 0.047*CL
tPLZ 0.67 0.67 + -0.000*CL 0.67 + -0.000*CL 0.67 + -0.000*CL

*Range1 : CL < 50.00, *Range?2 :50.00 £ CL £80.00, *Range3:80.00 <CL

'POD12SH SWItchlng Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns]} (CL: Capacltive Load [pF])
Path Parameter CDL:';OV_ ggng Delay Equations [ns]
Range1* Range2* Range3*
tPHL 2.71 1.39 + 0.026*CL 1.46 + 0.025*CL 1.50 + 0.024*CL
EN to PAD tF 2.86 0.59 + 0.045*CL 0.55 + 0.046*CL 0.52 + 0.047*CL
tPLZ 0.38 0.38 +-0.000*CL 0.38 +-0.000*CL 0.38 + -0.000*CL
tPHL 244 1.12 +0.026*CL 1.19 +0.025*CL 1.23 + 0.024*CL
TN to PAD tF 2.86 0.59 + 0.045*CL 0.55 + 0.046*CL 0.52 + 0.047*CL
tPLZ 0.62 0.62 + 0.000*CL 0.62 +0.000*CL 0.62 + -0.000*CL

*Range1 : CL < 50.00, *Range2:50.00 £ CL £ 80.00, *Range3:80.00<CL
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POD

5.0V Open Drain Output Buffers with varied slew-rate control

POD16SM Switchin

Characterlstlcs

Delays for typical process, 25.00°C, 5.00V, when tR and tr = 0.80ns] (CL: Capacitive Load {pF])
Path Parameter ct?g &SSP]F Delay Equations [ns]
i Range1* Range2* Range3*
tPHL 2.27 1.22 + 0.021*CL 1.31 +0.019*CL 1.38 +0.018*CL
EN to PAD tF 2.27 0.63 + 0.033*CL 0.62 + 0.033*CL 0.60 + 0.033*CL
tPLZ 0.48 0.48 + -0.000*CL 0.48 + -0.000*CL 0.48 + -0.000*CL
tPHL 2.00 0.95 + 0.021*CL 1.04 + 0.019*CL 1.11 +0.018*CL
TN to PAD tF 2.27 0.63 + 0.033"CL 0.62 + 0.033*CL 0.60 +0.033*CL
tPLZ 0.72 0.72 + -0.000*CL 0.72 + -0.000*CL 0.72 + -0.000*CL

*Range1 : CL < 50.00,

*Range2 : 50.00 < CL < 80.00,

POD16SH Switching Characteristics

*Range3: 80.00 < CL

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter cpcg,g &83'}': Delay Equations [ns]
Range1* Range2* Range3*
tPHL 2.62 1.53 + 0.022*CL 1.64 + 0.020*CL 1.72 + 0.019*CL
ENto PAD tF 2.37 0.70 + 0.033*CL 0.71 + 0.033*CL 0.70 + 0.033*CL
tPLZ 0.38 0.38 + -0.000*CL 0.38 + -0.000*CL 0.38 + -0.000*CL
tPHL 2.35 1.26 + 0.022*CL 1.37 + 0.020*CL 1.45 + 0.019*CL
TN to PAD tF 2.37 0.70 + 0.033*CL. 0.71 + 0.083*CL 0.70 + 0.033*CL
tPLZ 0.62 0.62 + -0.000*CL 0.62 + 0.000*CL 0.62 +-0.000*CL

*Range1: CL < 50.00,

*Range2 : 50.00 < CL < 80.00,

*Range3: 80.00 < CL

POD20SM Switchlng Characterlstlcs :
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns} (CL: Capacitive Load [pF])
Path Parameter CDL:|5a(¥ 533’},: Delay Equations [ns]
' Ranget* Range2* Range3*
tPHL 2.14 1.20 + 0.019*CL 1.32 + 0.016*CL 1.41 + 0.015*CL
EN to PAD tF 2.01 0.67 + 0.027*CL 0.71 + 0.026*CL 0.72 + 0.026*CL
tPLZ 0.53 0.53 + -0.000*CL 0.53 + -0.000*CL 0.53 + -0.000*CL
tPHL 1.87 0.93 + 0.019*CL 1.05 + 0.016*CL 1.14 + 0.015*CL
TN to PAD tF 2.01 0.67 +0.027*CL 0.71 + 0.026*CL 0.72 + 0.026*CL
tPLZ 0.77 0.78 + -0.000*CL 0.77 +-0.000*CL 0.77 + -0.000*CL

*Ranget : CL < 50.00,

*Range2 : 50.00 £ CL < 80.00,

*Range3:80.00 <CL
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POD
5.0V Open Drain Output Buffers with varied slew-rate control

POD20SH Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] {CL: Capacitive Load [pF])
Path Parameter CDLS?(}’ nng Delay Equations [ns]
Range1* Range2* Range3*
tPHL 245 1.46 + 0.020*CL 1.60 + 0.017*CL 1.70 + 0.016*CL
EN to PAD tF 2.13 0.83 + 0.026*CL 0.84 + 0.026*CL 0.83 + 0.026*CL
tPLZ 0.43 0.43 + 0.000*CL 0.43 + 0.000*CL. 0.43 + -0.000*CL
tPHL 2.18 1.19 + 0.020*CL 1.33 + 0.017*CL 1.43 + 0.016*CL
TN to PAD tF 2.13 0.83 + 0.026"CL 0.84 + 0.026*CL 0.83 + 0.026*CL
tPLZ 0.67 0.67 + -0.000*CL 0.67 + -0.000*CL 0.67 + -0.000*CL

*Range1 : CL <50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 <CL

POD24SM Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CDL??(\)' "3p]F Delay Equations [ns]
Range1* Range2* Range3*
tPHL 217 1.24 + 0.019*CL 1.39 + 0.016*CL 1.50 + 0.014*CL
EN to PAD tF 1.95 0.75 + 0.024*CL 0.82 + 0.023*CL 0.84 + 0.023*CL
tPLZ 0.53 0.53 + -0.000*CL. 0.53 + -0.000*CL 0.53 + -0.000*CL
tPHL 1.90 0.97 + 0.019*CL 1.12 +0.016*CL 1.23 + 0.014*CL
TN to PAD tF 1.96 0.75 + 0.024*CL 0.82 + 0.023*CL 0.84 + 0.023*CL
tPLZ 0.77 0.77 + -0.000*CL 0.77 + -0.000*CL 0.77 + -0.000*CL

*Range1 : CL < 50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 <CL

POD24SH Switchlng Characterlstlcs

Delays for typical process, 25.00°C, 5.00V, when tR and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter C?..;Isag ggng Delay Equations [ns]
’ Range1* Range2* Range3*
tPHL 2.48 1.51 +0.019*CL 1.67 + 0.016*CL 1.79 + 0.015*CL
EN to PAD tF_ 2.06 0.91 + 0.023*CL 0.92 + 0.023*CL 0.93 + 0.023*CL
PLZ 0.43 0.43 + 0.000*CL 0.43 + 0.000*CL 0.43 + -0.000"CL
tPHL 2.21 1.24 + 0.019*CL 1.40 + 0.016*CL 1.52 + 0.015*CL
TN to PAD tF 2.06 0.91 + 0.023*CL 0.92 + 0.023*CL 0.93 + 0.023*CL
tPLZ 0.67 0.67 + -0.000*CL 0.67 + -0.000*CL 0.67 +-0.000*CL

*Range1 : CL < 50.00,

*Range2 : 50.00 £ CL < 80.00,

*Range3 : 80.00 < CL
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| 3.5 Bidirectional I/O Buffers

5.0V Bidirectional Buffer Naming-Conventions:

PBxzuvw
-where x, and z define the input buffer characteristics, and u, v, and w
define the output buffer characteristics, as described previously.

e.g. PB@H 6SM - Schmitt Trigger input buffer and tristate output
buffer with 16mA drive and medium slew-rate
control
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5.0V Bidirectional Buffers

N

EN,

PBxUTvw
Bidirectional Tristate Buffer with Pull-Up, Non-Inverting Input

™
»l I PAD

PBxDTvw
Bidirectional Tristate Buffer with Pull-Down, Non-Inverting Input

iy Wl

PBXTvw
Bidirectional Tristate Buffer with Non-Inverting Input
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5.0V Bidirectional Buffers

PBxUDvw
Bidirectional Open Drain Buffer with Pull-Up, Non-Inverting Input

PBxDDvw
Bidirectional Open Drain Buffer with Pull-Down, Non-Inverting Input

PBxDvw
Bidirectional Open Drain Buffer with Non-Inverting Input
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3.6 Clock Drivers

Clock Driver Naming Convention
CKz '
PSCKDxyz
where X= C -- CMOS level
T--TTL level
S -- CMOS Schmitt Trigger level
L -- TTL Schmitt Trigger level

y = (optional)
U -- pull-up resistor
D -- pull-down resistor

z= 2 -- 2mA drive
4 -- 4mA drive
8 -- 8mA drive

12 -- 12mA drive

16 -- 16mA drive
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CK2/4/8/12

CMOS Level Internal Clock Driver

Inputs: A
Outputs:; Y
Input Loading (SL): A:

/O Slots: All : 1

- CK2/4.: 5.2080
- CK8/12: 9.1760

CK2

Symbol

A Y

0 0

1 1
Truth Table

&

B

HDA/C9000-5.0V/5.0V-Polycide-p11/0

N Y
n n n n
£ H 4
hvd hvg
Schematic
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CK2/4/8
CMOS Level Internal Clock Drivers

CK2 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (SL: Standard Load)
Path Parameter gf|:y5 ([)n:(]) Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 0.37 0.18 + 0.004*SL 0.18 + 0.004*SL 0.18 + 0.004*SL
tPHL 0.34 0.18 + 0.003"SL 0.18 + 0.003*SL 0.18 + 0.003*SL

Aoy R 0.51 0.09 + 0.008"SL 0.09 + 0.008*SL 0.09 + 0.009*SL
tF 0.37 0.09 + 0.006"SL 0.09 + 0.006*SL 0.09 + 0.006"SL

CK4 Switching Characteristics

*Range1: SL.<2.00, *Range2:2.00 £SL<3.00, *Range3:3.00<SL

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CE:?(}’ ggs’}F Delay Equations [ns]
’ Ranget* Range2* Range3*
tPLH 5.61 0.26 + 0.106*CL 0.25 + 0.107*CL 0.25 + 0.107*CL
tPHL 4.60 0.25 + 0.088*CL 0.25 + 0.087*CL 0.25 + 0.087*CL
AtoY R 12.38 0.10 + 0.234°CL 0.07 + 0.244°CL 0.06 + 0.246"CL
tF 8.39 0.11 +0.154*CL 0.08 + 0.163*CL 0.06 + 0.167*CL

CK8 Switching Characteristics

*Range1: CL <3.00, *Range2:3.00<CL<7.00, *Range3:7.00<CL

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter c?i?&' &3‘?.: Delay Equations [ns]
. Ranget* Range2* Range3*
tPLH 2.91 0.24 + 0.053*CL 0.24 + 0.053*CL 0.23 + 0.053*CL
tPHL 2.46 0.29 + 0.044*CL 0.29 + 0.043*CL 0.29 + 0.043*CL
AoY R 6.21 0.10 + 0.1187CL 0.07 + 0.122°CL 0.06 + 0.123°CL
tF 4.21 0.11 +0.077*CL 0.08 + 0.082*CL 0.06 + 0.083*CL

*Ranget : CL <7.00, *Range2:7.00 < CL < 14.00, *Range3:14.00<CL

HDA/C9000-5.0V/5.0V-Polycide-p11/0
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CK12

CMOS Level Internal Clock Driver

CK12 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 0.80ns] (CL: Capacitive Load [pF])
Path Parameter CDL:ISag. sgng Delay Equations [ns]
Ranget” Range2* Range3*
tPLH 2.08 0.31 +0.035*CL 0.30 + 0.036*CL 0.30 + 0.036*CL
tPHL 1.80 0.35+0.029*CL 0.36 + 0.029*CL 0.36 + 0.029*CL
AbY iR 2.15 0.11 + 0.081°CL 0,08 + 0.082°CL 0.08 + 0.082"CL
tF 2.82 0.13 + 0.054*CL 0.09 + 0.055*CL 0.09 + 0.055*CL

*Range1 : CL < 50.00, *Range2: 50.00 £ CL £80.00, *Range3: 80.00 < CL

HDA/C9000-5.0V/5.0V-Polycide-p11/O
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PSCKDC2/4/8/12
5.0V CMOS Level Clock Driver

Inputs: PAD, PI
Outputs: Y, PO I\ v
PAD u
Input Loading (SL): All: ) I/
- Pl: 2.7556
110 Slots: 1 PO
]
PSCKDCD2 Swltchlnsg Characterlstlcs
[Delays for typlcal V, when tg and tF = 2.00ns] (CL: Capacitive Load [pF]) _
Path Parameter CDL:EG.K &g.g Delay Equations [ns]
S Range1* Range2* Range3*
tPLH 44.30 0.39 + 0.893'CL 0.52 + 0.876*CL 0.52 + 0.876"CL
tPHL 37.90 -0.12+ 0.777°CL 0.02 + 0.758°CL 0.02 + 0.758"CL
Y©PO g 8690 | 0.56+1.725CL 055+ 1.727°CL__ | 0.55+ 1.727°CL
\F 47.21 0.57 + 0.944'CL 0,66 + 0.931°CL 0.66 + 0.931"CL
tPLH 42,12 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
Pl1o PO PHL 33.68 -0.18 + 0.890°CL -0.08 + 0.675°CL -0.08 + 0.675°CL
R 6.0 0.64 + 1.707°CL 0.63 + 1.709°CL 0.63 + 1.708°CL
IF 45,28 0.57 + 0.901"CL. 0.60 + 0.897°CL 0.60 + 0.897°CL
tPLH 11,08 0.38 + 0.215°CL 0.36 + 0.214'CL 0.36 + 0.214°CL
PHL 9.21 0.34 + 0.178'CL 0.35 + 0.177°CL 0.35 + 0.177°CL
PADtoY R 24.27 0.15 + 0.479°CL 0.12 + 0.463°CL 0.12.+ 0483°CL
tF 16.37 0.15 + 0.320°CL 0.12 + 0.325°CL 0.12 + 0.325°CL
*Range1 : CL < 7.00, *Range2:7.00 £ CL £ 14.00, *Range3: 14.00 <CL
PSCKDC4 3wnchlng Characterlstlcs .
Delays for typical process, 25.00°C, 5.00V, when tg and tF = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter cDL:?X &g'gF Delay Equations [ns]
i Ranget* Range2* Range3*
tPLH 44.30 0.39 + 0.893°CL 0.52 + 0.876°CL 052+ 0.876°CL
tPHL 37.90 2012 + 0.777°CL 0.02 + 0.7568'CL 0.02 + 0.758°CL
YtoPO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55+ 1.727°CL
[ 47.21 0.57 + 0.944'CL 0.66 + 0.931°CL 0.86 + 0.931°CL
tPLH 42.12 0.54 + 0.840°CL 0.61 +0.830°CL 0.61 + 0.830°CL
Pl1o PO tPHL 33.68 -0.18 + 0.600°CL 2008 + 0.875°CL -0.08 + 0.675°CL
1R 86.00 0.64 + 1.707°CL 0.63 + 1.709'CL 0.63 + 1.708°CL
tF 45.46 0.57 + 0.901°CL 0.60 + 0,897°CL 0.60 + 0.897°CL
PLH 577 . | 043+0.106°'CL 0.42 + 0.107°CL 0.42 + 0.107°CL
tPHL 4.80 0.43 + 0,089"CL 0.44 + 0.087°CL 0.44 + 0.087°CL
PAD10Y R 237 0.16 + 0.237°CL 0.10 + 0245°CL 0.10 + 0.245°CL
tF 8,32 0.18 + 0.155'CL 0.12 + 0.164*CL 0.12 + 0.164°CL

*Range! : CL <7.00, *Range2:7.00 £ CL£14.00, *Range3:14.00<CL
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PSCKDC8/12
5.0V CMOS Level Clock Driver

PSCKDC8 Swltchlngs(mgrg&t,erlsﬂcs

[Delays for typical process, V, when tg and tg = 2.00ns} (CL: Capacitive Load [pF])
Path Parameter cDL:'; &3.'# Delay Equations [ns]
Ranget* Range2* Range3*
PLH 44,30 0.39 + 0.893°CL 0.52 + 0.876°CL 0.52 + 0.876°CL
PHL 37.90 012 + 0.777°CL 0.02 + 0.758°CL 0.02 + 0.758°CL
YtoPO R 86.90 0.56 % 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
3 47.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
PLH 42.12 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61  0.830°CL
WPHL 33.68 20.18 + 0.690°CL -0.08 + 0.675°CL -0.08 + 0.675°CL
PltoPO R 86.09 0.64 1 1.707°CL 0.63 + 1.709°CL 0.63 + 1.708°CL
3 45.46 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
PLH 3.08 0.42 + 0.053°CL 0.42 + 0.053°CL 0.41 « 0.053°CL
PHL 273 0.53 + 0.045°CL 0.55 + 0.044°CL 0.55 + 0.044°CL
PADWY R 6.20 0.17 + 0.114°CL 0.13 + 0.121°CL 0.1+ 0122°CL
I 4.18 0.20 + 0.073°CL 0.15 + 0.079°CL 0.13 + 0.081°CL

*Range1 : CL <7.00, *Range2:7.00< CL £ 14.00, *Range3:14.00<CL

PSCKDC12 SWItchlng qga;awcterlstlcs

[Delays for typical process, 2 V, when tg and tf = 2.00ns] (CL: Capacitive Load [pF]) _
Path Paumaur g 3,,,] Delay Equations [ns]
Ranget* Range2* Range3*
PLH 44,30 0.39 + 0.893°CL 0.52 + 0.876°CL 052 + 0.876°CL
1PHL 37.90 2012 + 0.777°CL 0.02 + 0.758°CL 0.02 + 0.756°CL
Yto PO R 86.90 0.56 ¢ 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
tF 47.21 0.57 + 0.044°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
tPLH 4212 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
tPHL 33.68 20.18 + 0.690°CL -0.08 + 0.675°CL ~0.08 + 0.675°CL
PltoPO R 86.09 0.64 % 1.707°CL 0.63 + 1.708°CL 0,63+ 1.709°CL
IF 45.46 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
tPLH 2.27 0.50 + 0.038°CL 0.50 + 0.035°CL 0.50 + 0.035°CL
\PHL 2,08 0.61 + 0.081°CL 0.62 + 0.030°CL 0.63 + 0.02°CL
PADto ¥ R 317 0.19 + 0,074°CL 0.16 + 0.078°CL 0.13 + 0,081°CL
IF 2.83 0.22 + 0.047°CL 020 + 0.051°CL 0.16 + 0.053°CL

*Range? : CL < 7.00, *Range2:7.00<CL £14.00, *Range3:14.00<CL
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PSCKDCD2/4/8/12
5.0V CMOS Level Clock Drivers with Pull-Down Input

Inputs: PAD, PI )
Outputs: Y, PO

N PAD l\ »
Input Loading (SL): All: I/
- PI: 2.7556

1/O Slots: 1
PO
o
Symbol
PSCKDCD2 SWItchln? Characterlstlcs
Delays for typical process, 25.00° V, when 1g and tF = 2.00ns] (CL: Capacitive Load [pF})
Path Parameter chzsl.g &3‘,} Delay Equations [ns]
* Range1* Range2* Range3*
PLH 44,30 0.39 + 0.893"CL 052 + 0.876'CL 0.52 + 0.876'CL
1PHL 37.90 -0.12 + 0.777°CL 0,02 + 0.758°CL 0.02 + 0.756'CL
YtoPO R 86.90 0.56 + 1.725'CL 0.55 + 1.727°CL 0.55 + 1.727°CL
3 47.21 0.57 + 0.944°CL 0.86 + 0.931°CL 0.68 + 0.931°CL
PLH 42.12 054 + 0.840°CL__|__ 0.61 + 0.830°CL 0.61 + 0.830°CL
tPHL 33.68 -0.18 + 0.890°CL -0.08 + 0.875'CL -0.08 + 0.675°CL
PlioPO R 86.09 0.64 +1.707°CL 0,63 + 1.709°CL 0,63+ 1.709°CL
13 45.48 0.57 + 0.901°CL 0.80 + 0,897°CL 0.60 + 0.897°CL
\PLH 1.08 0.36 + 0.215°CL 0.36 + 0.214'CL 0.36 + 0.214°CL
1PHL 2 0.34 + 0.176°CL 0.35 + 0177°CL 0.35 + 0.177°CL
PADtoY R 24.27 0.15 + 0.479°CL. 0.12 + 0.483'CL 0.12 + 0.483'CL
[ 16.37 0.15 + 0.320°CL 0.12.+0.325°CL 0.12 + 0.325°CL
*Ranget : CL < 7.00, *Range2:7.00€ CL € 14.00, *Range3:14.00<CL
PSCKDCD4 Swﬂchlnﬁg Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tF = 2.00ns} (CL: Capacitive Load [pF])
Path Parameter cDL:IS.x &3.'! Delay Equations [ns]
Range1* Range2* Range3*
tPLH 44,30 0.39 + 0.893"CL 0.52 + 0.876'CL 0.52 + 0.876°CL
tPHL 37.90 -0.12 + 0.777°CL 0.02 + 0.758'CL 0.02 + 0.756°CL
YtoPO R 86.90 0.56 + 1.725'CL 0.55 + 1.727°CL 0.55 + 1.727°CL
[ 47.21 0.57 + 0.044"CL 0.66 + 0.931°CL 0.66 + 0.931°CL
tPLH 42.12 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
tPHL 33.68 -0.18 + 0.600°CL -0.08 + 0.675'CL -0.08 + 0.675°CL
Pito PO R 86.09 0.64 + 1.707°CL 0.63 + 1.709°CL 0.63 + 1.709°CL
[ 45,46 0.57 + 0.901°CL 0.60 + 0.807°CL 0.60 + 0.897°CL
tPLH 5.7 0.45 + 0.107°CL 0.45 + 0.107°CL 0.45 + 0.107°CL
tPHL 48 0.43 + 0.089°CL 0.44 + 0.087°CL. 0.44 + 0.087°CL
PADIY  ™g 1238 | 0.16+0.237°CL 010+ 0.246°CL 010 + 0.246°CL
tF 8.32 0.18 + 0.155°CL 0.12 + 0.164°CL 012 + 0.164°CL

*Range! : CL < 7.00, *Range2:7.00<CL<14.00, *Range3:14.00<CL
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PSCKDCD8/12
5.0V CMOS Level Clock Drivers with Pull-Down Input

PSCKDCD8 Switching Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter ch:!‘.X &3’;# Delay Equations [ns]
) Range1* Range2* Range3*

PLH 34.30 0,39 + 0.893'CL 0.52 + 0.876°CL 052 + 0.876°CL
TPHL 37.90 20,12 1 0.777°CL 0.02 + 0.756°CL 0.02 + 0.758°CL

Y10PO R 8690 | 056+ 1.725°CL 055 + 1.727°CL 055 + 1.727°CL
3 4721 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
1PLH 42.12 0.54 + 0.840°GL 0.61 + 0.830°CL 0,61 + 0.830°CL
PHL 33.68 -0.18 + 0.690°CL -0.08 1 0.675°CL 20,08 + 0.675°CL

PltoPO R 86.09 0.64 + 1.707°CL 0.63 + 1.709°CL 063 + 1.709°CL
3 45.46 057 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
\PLH 3.1 0.4 + 0.053°CL 0.44 + 0.053°CL 044 + 0.053°CL
PHL 2.73 0.54 + 0,045°CL 0.55 + 0.044°CL 0.55 + 0.044°CL

PADtoY R 8,20 0.16 + 0.115CL 0.13 4 0.121°CL 0.1 + 0.122°CL
¥ 4.18 0.20 + 0.073°CL 0.15 + 0.079°CL 0.13 + 0.081°CL

*Range! : CL < 7.00, *Range2:7.00 £CL £ 14.00, *Range3:14.00<CL

PSCKDCD12 SWItchln&.gI}ar%cterlstlcs

[Delays for typical process, 25.00°C, 5.00V, when tg and i = 2.00ns] (CL: Capacitive Load [pF])
Path [ Parameter | cDeley Joo). Delay Equations [ns]
* Range1* Range2* Range3*
PLH 44.30 0.39 + 0.893'CL 0,52 + 0.876°CL. 0.52 + 0.876°CL
PHL 37.90 20,12 + 0.777°CL 0.02 + 0.756"CL .02 + 0.758'CL
YtoPO R 86.90 | 0.56+ 1.725°CL 0.55 + 1.727°CL 55 + 1.727°CL
[ 472 0.57 + 0.044CL 0.66 + 0.931CL 66 + 0.931°CL
PLH 3.1 0.54 + 0.840°CL 0.61 + 0.830°CL 61 + 0.830°CL
PHL 33.68 -0.18 1 0.690°CL ~0.08 + 0.675"CL -0.08 + 0.675°CL
PioPO R 86.09 |  0.64+1.707°CL 0,63+ 1.709°CL 0,63+ 1.700°CL
F 4546 0.57 + 0.801°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
\PLH 229 0.52 + 0.036"CL 0.53 + 0.035°CL 0.52 + 0.035°CL
PHL 2.08 0.62 + 0.031°CL 0.63 + 0.030°CL 0.64 + 0.020°CL
PADtoY R 417 0.19 + 0.074°CL 0.16 + 0,078°CL 0.13 + 0.081°CL
IF 2.83 0.23 + 0.046°CL 0.20 + 0.051°CL 0.16 + 0.053°CL

*Range! : CL < 7.00, *Range2:7.00£ CL €14.00, *Range3: 14.00<CL
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PSCKDCU2/4/8/12

5.0V CMOS Level Clock Driver with Pull-Up Input

Inputs: PAD, PI
Outputs: Y, PO

- Pl: 2.7556

/O Slots: 1

Input Loading (SL): All:

8 PAD

PO
PI

Symbol

PSCKDCU2 8wltchl?§ Characteristics ,
[Delays for typical process, 25.00°C, 5.00V, when g and i = 2.00ns} (CL: Capacitive Load [pF})
Path Parameter cp&,x &,.gr » Delay Equations [ns]
i Range1* Range2* Range3*
tPLH 44.30 0.39 + 0.893°CL 052 + 0.8768'CL 0.52 + 0.876°CL
tPHL 37.90 -0.12 + 0.777°CL 0.02 + 0.758°CL 0.02 + 0.756°CL
YtoPO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
[ 472 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
1PLH 4212 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
tPHL 33.68 -0.18 + 0.890°CL -0.08 + 0.875°CL ~0.08 + 0.675"CL
Pto PO ) §6.09 0.64+ 1.707°CL 0,63+ 1.709°CL 0.63 + 1.709°CL
3 45.48 0.57 + 0.901°CL 0,60 + 0.897°CL 0.60 + 0.897°CL
tPLH 11.07 0.33 + 0.215"CL 0.33 + 0.215°CL 0.33 + 0.215°CL
tPHL 9.23 0.38 + 0.178°CL 0.36 + 0.177°CL 0.36 + 0.177°CL
PADIY ™8 2433 | 0.15+0480°CL 0.12.+ 0484°CL 0.12.+ 0484°CL .
[ 16.27 0.15 + 0.319°CL 0.13 + 0.323°CL 0.13 + 0.323°CL

*Ranget : CL. < 7.00, *Range2:7.00 £ CL £ 14.00, *Range3: 14.00 < CL

PSCKDCU4 Swltchl;? Characteristics
Delays for typical process, 25.00°C, 5.00V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF))
Path Parameter cDL:gg &')“gF Delay Equations [ns]
) Rangel* Range2* Range3*
PLH 44,30 0.39 + 0.893°CL 0.52 + 0.876°CL 0.52 + 0.676°CL
\PHL 37.90 012+ 0.777°CL 0.02  0.756°CL 0.02.+ 0.758°CL
YtoPO R 86.90 0.56 + 1.725°CL 0,55 + 1.727°CL 0.55 + 1.727°CL
F 4721 0,57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
\PLH 42.12 0.54 + 0.840°GL 0.61 + 0.830°CL 0.61 + 0.830°CL
PHL 33.68 -0.18 + 0.890°CL 0,08 < 0.675°GL ~0.08 + 0.675°CL
PItoPO R 86.09 0,64 + 1.707°CL 0.63 + 1.709"CL 0.63 + 1.709°CL
i 45.46 0.57 + 0.901°CL 0.80 + 0.897°CL 0.60 + 0.897°CL
tPLH 5.76 042 + 0.107°CL 0.42 + 0.107°CL 042 + 0.107°CL
1PHL 482 0.45 + 0.089°CL 0.46 + 0.087°CL 046 + 0.087°CL
PRD oY R 12.36 0.16 ¢ 0.237°CL 0.10 + 0.245°CL 0.10 + 0.245°CL
IF 8.33 0.18.+ 0.155°GL 0.12 + 0.164CL 0.12 + 0.164°CL

*Rangel : CL <7.00, *Range2:7.00£CL £14.00, *Range3: 14.00 < CL

HDA/C9000-5.0V/5.0V-Polycide-p11/0
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PSCKDCU8/12
5.0V CMOS Level Clock Driver with Pull-Up Input

PSCKDCU8 Switching Characteristics

Delays for typicaf process, 25.00°C, 5.00V, when tg and tg = 2.00ns) (CL: Capacitive Load [pF])
path Parameter cDL:_f;I.g &:)‘.JF Delay Equations [ns]
) Range1* Range2* Range3*
PLH 44.30 0.9  0.89°CL 0.52  0.876°CL 052 + 0.876°CL
1PHL 37.90 -0.12+ 0.777°CL 0.02 + 0.758°GL 0.02 + 0.758°CL
YtPO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
IF 4721 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
PLH 42.12 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
1PHL 33.68 -0.18 + 0.690°CL -0.08 + 0.675°GL ~0.08 + 0.675'CL
PitoPO [ 86.00 0.64 + 1,707°CL 0.63 + 1.709°CL 0.63 + 1.709°CL
tF 45.46 0.57 + 0.801°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
1L 3.08 041 + 0.053°CL 041 + 0.053°CL 041 + 0.053°CL
PHL 2.75 0.55 + 0.045°CL 0,56 + 0.044°CL 0.57 + 0.044°CL
PADtoY R 6.20 0.17 + 0.114°CL 0.13 + 0.120°CL 0.11 + 0.122°CL
I 4.18 0.19 + 0.073°CL 0.15 + 0.080°CL 0.13 + 0.081°CL

*Range1 : CL < 7.00, *Range2:7.00<CL<14.00, *Range3:14.00 <CL

PSCKDCU12 Swltchln&‘glga&acterlsﬂcs

[Detays for typical process, 25.! V, when tg and tg = 2.00ns) (CL: Capacitive Load [pF])
Path Parameter ch:j‘.x g.gF Delay Equations [ns]

i Range1* Range2* Range3*
tPLH 44.30 0.30 + 0.803°CL 0.52 + 0.876°CL 0.52 + 0.876°CL
1PHL 37.90 012+ 0.777°CL 0.02 + 0.758°CL 0.02 + 0.758°CL

YtoPO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
iF 47 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
tPLH 42,1 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
tPHL, 33.68 -0.18 1 0.690°CL -0.08 + 0.675°CL 20.08 7 0.675°CL

PHo PO R 8800|064+ 1.707°CL 0.63 + 1.700°CL 0.63 + 1.709°CL
i 45,46 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
WPLH 2.26 0.50 + 0.036°CL 0.50 + 0.035°CL 0.50 + 0.035°CL

PAD Y 1PHL 2.10 0.63 + 0.031°CL 0.64 + 0.030°CL 0.65 + 0.028°CL
" 4.17 0.19 +.0,074°CL 0.16 + 0.078"CL 0.13 + 0.081°CL
IF 2.63 0.22 + 0.047°CL 0.19 + 0.051°CL 0.16 + 0.053°CL

*Range! : CL < 7.00, *Range2:7.00£CL & 14.007-'Ranges :14.00< CL
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PSCKDS2/4/8/12
5.0V Schmitt Trigger Level Clock Driver

Inputs: PAD, Pi
Outputs: Y, PO l\ ¥

PAD u
Input Loading (SL): All: I
- PI: 2.7556 4
/0 Slots: 1 PO
o
Symbol
PSCKDS2 5wltchlng Characteristics
[Delays for typical process, 25.00 °C, 5.00V, when tg and tg = 2,00 ns] : (CL: Capacitive Load [pF})
Path Parameter cDL:l;g &3.3 Delay Equations [ns]
) Range1* Range2* Range3*
tPLH 61.53 0.40 + 1.239"CL 0.54 + 1.220CL 0.54 + 1.220°CL
Y1oPO tPHL 48.26 -0.11 + 0.990°CL 0.08 + 0.964"CL 0.08 + 0.064°CL
1R 128.67 0.55 + 2.558'CL 0.52 + 2.563'CL 0.52 + 2.563"CL
3 68.65 | - 057+ 1.372°CL 0.66 + 1.360'CL 0.6 + 1.380°CL
tPLH 59.85 0.55 + 1.194°CL 0.61 + 1.185°CL 0.61 + 1.185°CL
{PHL 43.97 -0.18 + 0.900°CL -0,04 + 0.880°CL -0.04 + 0.880°CL
PltoPO R 127.60 | 064+ 2.539°CL 0.60 + 2.546°CL 0.60 + 2.546°CL
\F 66.28 057 + 1,317°CL 0.59 + 1.313°CL 0,59 + 1.313°CL
tPLH 7.00 0.92 + 0.111°CL 0.84 + 0.123'CL 0.84 + 0.123°CL
PHL 7.24 1.16 + 0.113"CL 1.09 + 0.128°CL 109 + 0.123'CL
PADto Y R 12.93 0.00 + 0.230CL ~0,23 + 0.263°CL 2023 + 0.963°CL
IF 6.00 015+ 0.143°CL 0.03 + 0.159*CL 0.03 + 0.159°CL
*Range! : CL < 7.00, *Range?2:7.00< CL £ 14.00, *Range3:14.00 <CL
PSCKDS4 Swltchlng Characterlstlcs
[Delays for typlcﬂoeeu, 5.00°C. 00V, when 1g and tf = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter d . 33'.# Delay Equations [ns]
Range1* Range2* Range3*
IPLH 4430 _|. 0.39+0.893'CL 052 + 0.876'CL 0.52 + 0.876°CL
tPHL 37.90 0.12 + 0.777°CL 0.02 + 0.758'CL 0.02 + 0.758°CL
YtoPO R 86.90 0.56 + 1.725"CL 0.55 + 1.727°CL 0.55 + 1.727°CL
1F 47.21 0.57 + 0.944'CL 0.66 + 0.931°CL 0.66 + 0.931°CL
tPLH 4212 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
tPHL 33.68 -0.18 + 0.690°CL -0.08 + 0.675°CL -0.08 + 0.675°CL
Plto PO R 86.09 0,64 + 1.707°CL 0.63 1 1.709°CL 0.63 + 1.709°CL
3 45.48 0.57 + 0.901*CL 0.60 + 0.897°CL 0.80 + 0.807°CL
tPLH 8.52 115+ 0.107°CL 1,15+ 0.107°CL 115+ 0.107°CL
tPHL 6.10 1.56 + 0.007°CL 1.62 + 0.090°CL 1.62 + 0.090'CL
PAD1oY iR 12,36 0.13 + 0.241°CL 0.10 + 0.2450L 0.10 + 0.245°CL
IF 8.14 0.37 + 0.150°CL 0.32 + 0.156'CL 0.32 + 0.156°CL

*Ranget : CL < 7.00, *Range2:7.00 £CL £ 14.00, *Range3:14.00 <CL
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PSCKDS8/12
5.0V Schmitt Trigger L.evel Clock Driver

PSCKDS8 Swltchlng Characterlstlcs
Delays for typlcal process, 25, V, when tg and tg = 2.00ns) (CL: Capacitive Load [pF])
Path Parameter cDL:SE.x &g,gF Delay Equations [ns]

) Ranget* Range2* Range3*
tPLH 44.30 0.39 + 0.893°CL 0.52 + 0.876*CL 0.52 + 0.876°CL
tPHL 37.90 -0.12+ 0.777°CL 0.02 +0.758'CL 0.02 + 0.758"CL

YtoPO R 56.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
tF 47.21 0.57 + 0.944°CL 0.66 + 0.931"CL 0.66 + 0.931°CL
tPLH 4212 0.54 + 0.840°CL 0.61 + 0,830°CL 0.61 + 0.830°CL
PHL 33.68 -0.18 + 0.690°CL -0.08+ 0.675°CL -0.08 + 0.675°CL

Plto PO R 86.00 0.64 + 1.707°CL 0.63 + 1.709°CL 0.63 + 1.709°CL
tF 45.46 0.57 + 0.901°CL 0.60 + 0.897*CL 0.60 + 0.897°CL
tPLH 3.88 1,20 + 0.054*CL 1.20 + 0.054°CL 1.20 + 0.054°CL
tPHL 3.93 1.60 + 0.052'CL 1.64 + 0.047°CL 1,66 + 0.045"CL

PAD oY R 622 0.13+ 0.119°CL 0.12.+ 0.122°CL 0.11 + 0.122°CL
tF 4.20 0.37 + 0.073°CL 0.35 + 0.076*CL 0.33 + 0.077°CL
*Range? : CL < 7.00, *Range2:7.00 £ CL £ 14.00, *Range3:14.00<CL
PSCKDS12 SWItchlng Characterlstlcs
[Delays tor typical process, 25.00°C, , 5,00V, when tR and tf = 2.00ns] (CL: Capacitive Load [pF))
Path Parameter cDL:jG.g m}r Delay Equations [ns)
. Range1* Range2* Range3*
tPLH 44,30 0.39 + 0.893"CL 0.52 + 0.876'CL 0.52 + 0.876°CL
Y1oPO tPHL 37.90 -0.12 + 0.777°CL 0.02 + 0.758'CL 0.02 + 0.758°CL.
iR 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
tF 47.21 0.57 + 0.944°CL 0.86 + 0.931°CL 0.66 + 0.931°CL
tPLH 42.12 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
tPHL 33,68 -0.18 + 0.690"CL -0.08 + 0.675°CL -0.08 + 0.675°CL
PltoPO R 56.00 0.64 + 1.707°CL 0.63 + 1.709°CL 063 + 1.700°CL
[ 45.48 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
tPLH 3.12 1.33 + 0.037°CL 1.33 + 0,036"CL 1.34 + 0.036'CL
tPHL 351 1.86 + 0.030°CL 1.89 + 0,035"CL 1.93 + 0.032°CL

PADtoY R 418 0.17 + 0.078°CL 0.16 + 0,079°CL 014 5 0.081°CL

3 3.00 0.52 + 0.047°CL 0.50 + 0.048"CL 0.48 + 0.050°CL

*Range! : CL < 7.00, *Range2:7.00 € CL< 14.00, *Range3:14.00<CL
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PSCKDSD2/4/8/12
5.0V Schmitt Trigger Level Clock Driver with Pull-Down Input

Inputs: PAD, PI A
Outputs: Y, PO-

A PAD [\ 2
Input Loading (SL): All: l/
Pl: 2.7556

/0 Slots: 1
PO
oL
Symbol
PSCKDSD2 SWItchln? Characterlstlcs
[Delays for typical process, 2 V, when iR and tF = 2,00ns) (CL: Capacitive Load [pF})
Path Parameter CD&‘X &,ﬂ Delay Equations [ns]
) Ranget* ) Range2* Range3*
tPLH 44.30 0.39 +0.893"CL 0.52 + 0.876'CL 0.52 + 0.876"CL
tPHL 37.90 -0.12+ 0.777°CL__|__ 0.02 + 0.758"CL 0.02 + 0.756°CL__
YtoPO R 86,90 0.56 ¢ 1.725'CL 0.55 + 1.727°CL 0.55 + 1.727°CL .
[ 47.21 0.57 +0.944*CL 0.86 + 0.931°CL 0.86 + 9,931CL
tPLH 42.12 0.54 + 0.840°CL 0.61 + 0.830'CL .61 + 0.830°CL
tPHL 33.68 -0.18 + 0.690°CL -0.08 + 0.675°CL -0.08 + 0.675°CL
Pito PO R 86.09 0.64 + 1.707°CL 0.63 + 1.709CL 0.63 + 1.709°CL
tF 45.46 0.57 +0.901°CL 0.60 + 0.897*CL 0.60 + 0.897"CL
tPLH 1.7 102 +0.214°CL 1.02 + 0.214°CL 1.02 + 0.214°CL
PAD oY tPHL 0.3 .30 +0.183'CL 1.32 + 0.180°CL. 1.32 + 0180°CL
[ 24.6 0.11 +0.489°CL 0.09 + 0.491*CL 0.09 + 0.491°CL
IF 15.86 -0.23 +0.311°CL. 021+ 0.313°CL 0.21 + 0.313°CL
*Range1 : CL < 7.00,. *Range2: 7.00 £.CL £ 14.00, *Range3:14.00 <CL
PSCKDSD4 SWItchIrzlg Characterlstlcs
Delays for typical process, V, when {R and tf = 2.00ns}] (CL: Capacitive Load [pF})
Path Parameter CL=5 &8 Delay Equations [ns]
Range1* Range2* Range3*
tPLH 44,30 0.39 + 0.893"CL 0.52 + 0.876°CL 0.52 + 0.876"CL
tPHL 37.90 -0.12 + 0.777°CL 0.02 + 0.756°CL 0.02 + 0.758°CL
Y1oPO R 8690 | 056+1.725°CL 055 + 1.727°CL 055 + 1.727°CL
IF 47.21 0.57 + 0.944"CL 0.66 + 0.931"CL- 0.66 + 0.931*°CL
tPLH 42.12 0.54 + 0.840°CL 0.61 + 0.830*CL 0.61 + 0.830°CL.
Plto PO tPHL 33.68 -0.18 + 0.690*CL -0.08 + 0.675°CL -0.08 + 0.675°CL
tR 86.09 0.64 + 1.707°CL 0.63 + 1.709*CL 0.63 + 1.709°CL
tF 4546 0.57 + 0.901"CL 0.60 + 0.897°CL 0.60 + 0.897"CL
tPLH 6.53 116+ 0.107°CL 1.18 + 0.107°CL .18 + 0.107°CL
tPHL 8.11 1,58 + 0,097°CL 1.84 + 0.080°CL .64 + 0.090°CL
PADIoY R 12.36 0.13 + 0241°CL 0.10 + 0.245CL 0.10 4 0.245°CL
[ 8.14 0.37 + 0.150*'CL 0.32 + 0.156°CL 0.32 + 0.156°CL

*Range! : CL < 7.00, *Range2:7.00 < CL£ 14.00, *Range3: 14.00 <CL
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PSCKDSD8/12
5.0V Schmitt Trigger Level Clock Driver with Pull-Down Input

PSCKDSD8 SWItchlnbg Characterlstlcs

[Delays for typical process, 2 V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter cLs5 8.'# Delay Equations [ns]
Range1* Range2* Range3*

PLH 44.30 0.9 + 0.893'CL 0.52 + 0.876°CL 0.52 + 0.876"CL
1PHL 37.90 2012 4 0.777°CL 0.02 + 0.758"CL 0.02 + 0.758'CL

Y1oPO iR 8690 | 056+1.725°CL 055 + 1.727°CL 055 + 1.727°CL
\F 47.21 0.57 + 0.944°CL 0.86 + 0.931°CL 0.66 + 0.931°CL
PLH 4212 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
1PHL 33.68 -0.18 + 0.690°CL -0.08 + 0.675°CL ~0.08 + 0.675°CL

Plto PO R 86.09 0.64 + 1.707°CL 0.63 + 1.709°CL 0.63 + 1.709°CL
i 45.48 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
\PLH 3.90 1.21 + 0.054°CL 1.22 + 0.054°CL T.21 + 0.054°CL
PHL 3.95 1.62 + 0.052°CL 1.65 + 0.047°CL 1.68 + 0.045°CL

PADtoY 1R 6.2 0.14 + 0.119°CL 0.12 + 0.122°CL 0.1 + 0.122°CL
W 420 0.37 + 0.072CL 0.35 + 0.076°CL 0.33 + 0.077°CL

*Range1 : CL. < 7.00, *Range2:7.00 £ CL £ 14.00, *Range3:14.00 <CL

PSCKDSD12 Switchin &Characterlstlcs

[Delays for typical process, 25.0 V, when 1R and tg = 2.00ns] (CL: Capacitive Load [pF))
Path Parameter ch:g,g &.g Delay Equations [ns]
g Ranget* Range2* Range3*

PLH 44,30 0.39 + 0.893°CL 0.52 + 0.876'CL 052 + 0.876°CL
TPHL 37.80 012 + 0.777°CL 0.02 + 0.756°CL 0,02 + 0.756°CL

Y10PO R 86.90 | 056+ 1.725°CL 055 + 1.727°CL 058 + 1.727°CL
¥ 4721 | 0.57+0944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
PLY 42,12 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
PHL 33.68 20,18 + 0.690°CL -0.08 + 0.875°CL -0.08 + 0.675'CL

PItoPO R 86,09 0.64 + 1.707°CL 0.63 + 1.708°CL 0.63 + 1.709°CL
¥ 45.48 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
PLH 3,14 34 + 0.037°CL 1.35 + 0.036°CL 1.35 + 0.036°CL
1PHL 3,53 88 + 0.039°CL 1.91 + 0.035°CL 1.95 + 0,082°CL 5

PADIOY  ™p 418 0.17 + 0.076°CL 0.16.+ 0.079°CL 0.14+ 0.081°CL. 4
F 3.00 0,52 + 0.047°CL 0.50 + 0.048°CL 0,48 + 0.050°CL i

*Range? : CL < 7.00, *Range2:7.00<CL< 14.00, *Range3:14.00 <CL
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PSCKDSU2/4/8/12
5.0V Schmitt Trigger Level Clock Driver with Pull-Up Input

Inputs: PAD, PI am—
Outputs: Y, PO %

) N PAD L
Input Loading (SL): All: I/
Pl: 2.7556
/O Slots: 1
PO
Pl
Symbol
PSCKDSU2 5wltchln°9 characlerlstlcs
Delays for typical process, 25 V, when tg and iF = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?.:!". m Delay Equations [ns]
i Ranget* Range2* Range3*
tPLH 44.30 0.39 + 0.893°CL 0.52+ 0.876"CL 0.52 + 0.876°CL
PHL 37.90 -0.12 + 0.777°CL 0.02 + 0.758'CL 0.02 + 0.758°CL
Y1 PO R 8690 | 056+ 1.7557CL 0.55 + 1.727°CL 0.5 + 1.727°CL
tF 47,2 0.57 + 0.044°CL. 066+ 0.931°CL 0.66 +0.931°CL
tPLH 4212 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
tPHL 33.68 -0.18 + 0.890°CL -0.08 + 0.875°CL ~0.08 + 0.675°CL
PltoPO R 86.09 0.64 + 1.707°CL 0.63.+ 1,709°CL 0.63+ 1.709°CL
[ 45.46 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
tPLH 11.72 1,01 + 0214°CL 1,00 + 0.214°CL 1,00 + 0.214'CL
tPHL 10.32 129+ 0.183°CL 1,31+ 0.180°CL 1.31 + 0.180°CL
PADtoY R 24.64 0.1 + 0.489°CL 0.09 + 0.491°CL 0.08 + 0.491°CL
3 15.79 0.23 + 0.310°CL 0.02 + 0.311°CL 0.22 + 0.311°CL
*Ranget : CL < 7.00, *Range2:7.00<CL £ 14.00, *Range3:14.00<CL
PSCKDSU4 Switchin ? Characterlstlcs
[Delays for typical process, 25. .00V, when tg and tF = 2.00ns} (CL: Capacitive Load [pF})
Path Parameter cDL:l;(Y &,.g Delay Equations [ns]
i Range1* Range2* Range3d*
tPLH 44.30 0.39 + 0.893°CL 0.52 + 0.876'CL 0.52 + 0.876°CL
tPHL 37.90 -0.12 + 0.777°CL 0.02 + 0.758'CL 0.02 + 0.758°CL
YtoPO 1R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
3 47.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
PLH 42.12 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
TPHL 33.68 -0.18 + 0.690°CL -0,08 + 0.675°CL ~0.08 + 0.675°CL
PIoPO ™8 86.09 | 064+ 1.707°CL 0.63 + 1.709°CL 0.63 ¢ 1.700°CL
tF 45.46 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
tPLH 8.52 15 + 0.107°CL 1.15 + 0.107°CL 1.15 + 0.107°CL
tPHL 6.1 58 + 0.007°CL 1.63 + 0.080°CL 1.63 + 0.080°CL
PAD1oY R 12,36 0.13 % 0.241°CL 0.1 + 0.245°CL 0.1 + 0.245°CL
tF 8.14 0,37 + 0.150°CL 0.33 + 0.156°CL 0.33+ 0.166"CL

*Rangel : CL <7.00, *Range2:7.00<CL< 14,00, *Range3: 14.00<CL
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PSCKDSU8/12
5.0V Schmitt Trigger Level Clock Driver with Pull-Up Input

PSCKDSU8 Switching Characteristics

[Delays for typical process, 25.00°C, 5.00V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter D.|. &) Delay Equations [ns]
Range1* Range2* Range3*

PLH 44.30 0.3 + 0.893°CL 0.52 + 0.876°CL 0.52 + 0.876°CL
PHL 37.90 2012 ¢ 0.777°CL 0.02 + 0.756°CL 002+ 0.758°CL

YtoPO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
i 4721 0.57 + 0.9447CL 0.66 + 0.931°CL 0,66 + 0.931°CL
\PLH 4212 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
PHL 33,68 -0.18 1 0.690°CL 20.08 + 0.675°CL -0.08 + 0.675°CL

PitoPO R 86.09 0.64 + 1.707°CL 0,63  1.709°GL 0,63 + 1.709°CL
F 45.06 0.57 + 0.901°CL 0.60 + 0.897"CL 0,60 + 0.897°CL
iPLH 3.89 1.20 + 0.054°CL 1.20 + 0.054°CL 1.20 + 0.054°CL
1PHL 3.95 1.62 + 0.052°CL 1.65 + 0.047°CL 1.67 £ 0.045°CL

PADtoY R 6.22 0.13 + 0.119°CL 0.12 + 0.122°CL 0.4 + 0.122°CL
i 4.0 0,38 + 0.072°CL 0.35 + 0.076'GL 033 + 0.077°CL

*Range1 : CL <7.00, *Range2:7.00 £ CL £ 14.00, *Range3: 14.00 < CL

PSCKDSU12 SWIlchlna‘Characterlstl

[Delays for typicai process, 25.00°C, hen tg and tF = 2.00ns] (CL: Capacitive Load [pF})
Path Parameter ch.:!i.x g.g Delay Equations [ns]
* Range1* Range2* Range3*
PLH 44,30 0,39 + 0.893°CL 0.52 + 0.876°CL 0.52 + 0.876°CL
PHL 37.90 2012+ 0.777°CL 0.02 + 0.758"CL 0.02 + 0.758'CL
YtoPO R 86.90 0.56 + 1.725"CL 0.55 + 1.727°CL 0.55 + 1.727°CL
[ 4720 0.57 + 0.944°CL | - 0.66 + 0.931°CL 0.66 4 0.931°CL
PLH 4212 0.54 + 0.840°CL 0.61 + 0.830°CL 0.61 + 0.830°CL
PHL 33.68 ~0.18 + 0.690°CL -0.08 + 0.675°CL 0,08 + 0.675°CL
PltoPO [ 86.00 0.64 + 1.707°CL 0.63 + 1.709°CL 0.63 + 1.709°CL
IF 45.46 0.57 + 0.901°0L 0.60 + 0.897°CL 0.60 + 0.897°CL
PLH 3.13 1,33 + 0.037°CL 1.34 + 0,036°CL 7,34 + 0,036"CL
1PHL 353 1.88 + 0.039°CL 1.91 + 0.035°CL 7.95 + 0.032°CL
PADtoY R .18 0.17 + 0.078°CL 0.16 + 0.079°CL 0.14 + 0.081CL
F 3.00 0.52 + 0.047°CL 0.51 + 0.048'CL 048 + 0.050°CL

*Range! : CL < 7.00, *Range2:7.00 < CL £ 14.00, *Range3:14.00<CL
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PSCKDT?2/4/8/12
5.0V TTL Level Clock Driver

Inputs: PAD, Pl
Outputs: Y, PO l\ v
PAD a
Input Loading (SL): All ) l/
Pl: 2.7556
I/O Slots: 1 PO
-t
Symbol
PSCKDT2 Switching Characteristics
[Delays for typical process, .00°C, 5.00V, when tg and {F = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter CDL:?K 33'3; Delay Equations [ns)
Ranget* Range2* Range3*
PLH 43.75 -0.18.+ 0.893°CL -0.03 + 0.876°CL ~0.03 + 0.876'CL
PHL 36.45 0.43 + 0.777°CL 0.57 + 0.756°CL 0.57+ 0.758'CL
YtoPO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 4 1.727°CL
IF 4721|057+ 0944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
PLH 4157 | -0.01 + 0.840°CL 0.06 + 0.830°CL 0,06 + 0.830°CL
PHL M2 0.37 + 0.690°CL - | __ 047 + 0.675°CL 0.47 + 0.675'CL
PitoPO R 86.00 0.64 + 1,707°CL 0.63 + 1.709°CL 0,63 + 1.709°CL
IF 45.46 0.57 + 0.901°CL 0.60 + 0.897°CL 0,60 + 0.897°CL
PLH 11.04 0.31 + 0214°CL | 0.31 + 0.215°CL 0.31 + 0.215°CL
PHL 960 | 0:60+0.182°CL 0.62 + 0.180°CL 0.62 + 0.180°CL
~PADLY g 2424 | 0.13+0.480°CL 0.12 + 0482°CL 0.12.+ 0.482°CL
F 15.94 0.22 + 0.312°CL 021 + 0.315CL 0.21 + 0.315°CL
*Range! : CL < 7.00, *Range2:7.00 £CL € 14.00, *Range3:14.00 <CL
PSCKDT4 SWItchIngsCharacterlsﬁcs
[Delays for typical process, 25.00°C, 5.00V, when tg and tF = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter cDI.:l;g 33'3; Delay Equations [ns]
. Ranget” Range2* Range3*
1PLH 45.75 ~0.16 + 0.893'CL ~0.03 + 0.876°CL ~0.03 + 0.876°CL
PHL 38.45 043+ 0.777°CL 0.57 + 0.758"CL 0.57 + 0.758'CL
Yt PO ) 86.00 0,56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
F 47.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
tPLH 4157 -0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0,830°CL
1PHL 34.22 0.37 + 0.690°CL 0,47 + 0.675°CL 047 + 0.675L
Plto PO R 86.00 0.84 + 1.707°CL 0.63 + 1.709°CL 0.63 + 1.708°CL
\F 45.48 0.57 + 0.901°CL 0.60 + 0,897°CL 0.60 + 0.897°CL
PLH 5.75 0.41 + 0.106°CL 0.40 + 0.107°CL 040 + 0.107°CL
PHL 5.35 0.81 + 0.098°CL 0.87 + 0.090°CL 0.87 + 0.090°CL
PADt0Y R 2.3 0.14 + 0.238°CL 0.00 + 0.245°CL 0.09 + 0.245°CL
iF 8.16 0.35 + 0.152°CL 0.31 + 0.157°CL 0.31 + 0157°CL
*Range! : ClL.<7.00, *Range2:7.00£CL<14.00, *Range3:14.00<CL
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PSCKDT8/12
5.0V TTL Level Clock Drivers

PSCKDT8 Switchin

3

Characteristics

Delays for typicat process, 25.00°C, 5.00V, when tg and tf = 2.00ns} (CL: Capacitive Load [pF})
Path Paramotor (¥ 3,,,] Delay Equations [ns]
Range1* Range2* Range3*
1PLH 43.75 -0.16 + 0.893°CL ~0.03 + 0.876°CL ~0.03 + 0.876°CL
TPHL 38.45 0.43 + 0.777°CL 0.57 + 0.758'CL 0.57 + 0.758'CL
Yt PO iR 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
IF 4721 0.57 + 0.944°CL 0.86 + 0.931°CL 0.66 + 0.931°CL
tPLH 41.57 -0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
tPHL 34.22 0.37 + 0.690°CL 0.47 + 0.675°CL 0.47 + 0.675'CL
PltoPO iR 86,00 0.64 + 1.707°CL 0.63 + 1.709°CL 063 + 1.708°CL
IF 45.48 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
tPLH 3.12 0.46 + 0.053°CL 0.46 + 0.053°CL 0.46 + 0.053'CL
TPHL 318 0.85 + 0,053"CL 0.89 + 0.047°CL 0.91 + 0.045CL
PADtoY iR 6.20 0.15 + 0.116°CL 0.12 + 0.120°CL 0.09 + 0.122°CL
IF 4.20 0.35 + 0.075'CL 0.33 + 0.077°CL 0.32 + 0.078'CL
*Ranget : CL < 7.00, *Range2:7.00 € CL £ 14.00, *Range3:14.00<CL
PSCKDT12 SWItchIr;g Characterlstlcs
Delays for typical process V, when tg and tF = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter cDL:l;g 33'.# Delay Equations [ns)
Range1* Range2* Range3*
PLH 43.75 20,16 + 0.893°CL -0.03 + 0.876'CL 20,03 + 0.876°CL
PHL 38.45 0.43 + 0.777°CL 0.57 + 0.758"CL 0.57 + 0.758"GL
Yt PO R 86.90 0.56 + 1.725"CL 0.55 + 1.727°CL 0.55 + 1.727°CL
[ 47.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
LR 41.57 20,01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
PHL 34.22 0.37 + 0.690°CL 0.47 + 0.675°CL 0.47 + 0.675'CL
PltoPO R 86.00_|_ 0.64+1.707°CL 0.63+1.709°CL 0,63+ 1.709°CL
F 45.48 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
PLH 2.1 0.54 + 0.035'CL 0.54 + 0.035°0L 0.54 + 0.035°CL
TPHL 2.71 1.05 + 0.03°CL 1.08 + 0.035°CL 1.12.+ 0.032°CL
PADto Y R 416 0.7 + 0.075°CL 0.15 + 0.078"CL 0.1 + 0.081°CL
F 2.99 0.49 + 0.048°CL 0.48 + 0.049°CL 0.46 + 0.051°CL

*Range1 : CL < 7.00, *Range2:7.00£CL£14.00, *Range3:14.00<CL

HDA/C9000-5.0V/5.0V-Polycide-p11/0

3-50

© 1996 ASPEC Technology, Inc.




PSCKDTD2/4/8/12

5.0V TTL Level Clock Drivers with Pull-Down Input

Inputs: PAD, PI
Outputs: Y, PO l\
PAD A 2
Input Loading (SL): All: l/
Pl: 2.7556
/0O Slots: 1
PO
Pl
Symbol
PSCKDTD2 SWItehln? Characteristics
[Delays for typical process, 25.00°C, 5.00V, when g and tg = 2.00ns] (CL: Capacitive Load [pF]) _
Path Paramoter p.|. &0.] Delay Equations [ns]
Range1* Range2* Range3*
PLH 43.75 ~0.16 + 0.893°CL 0.03 + 0.876°CL -0.03 + 0.876'CL
\PHL 36.45 0.43 + 0.777°CL 0.57 + 0.758'CL 0.57 + 0.758CL
Y1 PO R 86.00 | 056+ 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
F 47.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0,66 + 0.931°CL
PLH 4157 -0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
1PHL 34.22 0.37 + 0.690°CL 0.47 + 0.675°CL 0.47 + 0.675CL
Plto PO A 86.00 0.64 + 1.707°CL 0,63 + 1.709°CL 0.63 + 1.709°L
[ 45.48 0.57 + 0.901°CL 0,60 + 0.897°CL 0.60 + 0.897°CL
1PLH 19.03 | 0.34+0213°CL 0.34 + 0.214°CL 0.34 + 0.214°CL
tPHL 9.62 0.61+ 0.182°CL 0.63 + 0.180°CL 0.63 + 0.180°CL
PADtoY R 24.12 0.13+ 0.478°CL 0.12 + 0.480°CL 0.12 + 0.480°CL
tF 15.94 0.22 + 0.313°CL 021 + 0.315°CL 021 + 0.315°CL
*Range1 : CL < 7.00, *Range2:7.00£CL £14.00, *Range3: 14.00 < cL
PSCKDTD4 SWItchIg? Characterlstlcs
[Delays for typical process, V, when tg and tf = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter CDL:?J &'o"g Detay Equations [ns]
) Rangel* Range2* Range3*
tPLH 43.75 -0.16 + 0.893°CL -0.03 + 0.876'CL ~0.03 + 0.876°CL
TPHL 38.45 0,43 + 0.777°CL 0.57 + 0.758"CL 0.57 + 0.758'CL
Y1oPO R 86.90 0.56 + 1.725"CL 0.55 + 1.727°CL 0.55 + 1.727°CL
iF 47.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
1PLH 4157 ~0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
1PHL 34.22 0.37 + 0.680°CL 047 + 0.675°CL 047 + 0.675CL
PltoPO R 86.09 0.64 + 1.707°CL 0.63 + 1.709°CL 0.63 + 1.709°CL
F 45.46 0.57 + 0.901°CL 0.80 + 0.897°CL 0.60 + 0.897°CL
1PLH 5.78 0.44 + 0.106°CL 0.43 + 0.107°CL 0.43 + 0.107°CL
1PHL 5.37 0.83 + 0.096°CL 0.89 + 0.090°CL 0.89 + 0.090°CL
PAD oY R 2.3 0.14 + 0.238"CL 0.09 + 0.245°CL 0.09 + 0.245CL
IF 8.15 0.35 + 0.152°CL 0.32 + 0.157°CL 0.32 + 0.157°CL

*Range! : CL < 7.00, *Range2:7.00 £CL £14.00, *Range3:14.00<CL
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PSCKDTD8/12
5.0V TTL Level Clock Drivers with Pull-Down Input

PSCKDTD8 Swltchlrzag Characteristics
[Delays for typlcal process, 25.00°C, 5.00V, when tg and tf = 2.00ns] (CL: Capacitive Load [pF]) _
Path Parameter cDL:I":l{ gg‘gF Delay Equations [ns]

Ranget* Range2* Range3*
1PLH 43.75 20,16 + 0.893°CL ~0.03 + 0.876°CL ~0.03 + 0.876'CL
tPHL 38.45 0.43 + 0.777°CL 0.57 + 0.758'CL 0.57 + 0.758°CL

YtoPO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 4 1.727°CL
3 47.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
1PLH .57 -0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0,.830°CL
1PHL 34.22 0.7 + 0.690°CL 0.47 + 0.875°CL 0.47 + 0.675°CL
PltoPO R 86.09 0,64+ 1.707°CL 0.63 + 1.709°CL 0.63 + 1,709°CL
3 45.48 0.57 + 0.901°CL 0.60 + 0.897"CL 0.60 + 0.897°CL
tPLH 315 0.49 + 0.053"CL 0.49 + 0.053CL 0.49 + 0,053°CL
tPHL 3.20 0.87 + 0.053'CL 0.90 + 0.047°CL 0.93+ 0.045'CL
PAD oY R 6.20 0.14 + 0.116°CL 012 + 0.120°CL 0,09+ 0.122°CL
3 4.20 0.35 + 0.074°CL 0.33 + 0.077°CL 0.32 + 0.078°CL
*Range1: ClL.< 7.00, *Range2:7.00£CL £ 14.00, *Range3: 14.00 <CL
PSCKDTD12 SWHchlngoCharacterlstlcs
Delays for typical process, 2! V, when 1 and tF = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter CDL:?J gﬂr Delay Equations [ns)
* Range1* Range2* Range3*
PLH 43.75 ~0.16 + 0.893'CL ~0.03 + 0.876°CL -0.03 + 0.876°CL
PHL 38.45 043 + 0.777°CL 0.57 + 0.758"CL 0.57 + 0.758"CL
Y1 PO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
i 47.21 0.57 + 0.944'CL 0.66 + 0.931°CL 0.66 + 0.931°CL
PLH 4157 0,01 % 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
PHL 34,22 0.37 + 0.890°CL 0.47 + 0.675CL 0.47 + 0.675°CL
PItoPO R 86.00 0.64 + 1.707°CL 0.63 % 1.700°CL 0.63 + 1.709°CL
F 45.46 0.57 + 0.901°CL 0.60 + 0.897°CL 0.80 + 0.897°CL
PLH 2.34 058+ 0.035°CL 0.57 + 0.035'CL 0.57 + 0,085°CL
PHL 2.73 1.07 + 0.089°CL 1.10 + 0.035°CL 1.14 + 0.032°CL
PADto Y R 416 0.17 + 0.074°CL 0.14 + 0.078"CL 0.11 + 0.081°CL
F 3.00 0.49 + 0.046°CL 0.48 + 0.049°CL 0.46 + 0.051°CL

*Range! : CL < 7.00, *Range?2:7.00< CL£14.00, *Range3: 14.00 < CL
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PSCKDTU2/4/8/12

5.0V TTL Level Clock Drivers with Pull-Up Input

Inputs: PAD, PI
Outputs: Y, PO % l\ y
i  WPAD u
Input Loading (SL): All: l/
Pl: 2.7556
I/0O Slots: 1
PO
P
o P
Symbol
PSCKDTU2 SWItchIn? Characterlstlcs
[Delays for typical process, 25.00°C, 5.00V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Paramster ch:L.g &:!F Delay Equations [ns]
* Range1* Range2* Range3*
tPLH 43.75 -0.16 + 0.893°CL -0,03 + 0.876"CL -0.03 + 0.876°CL
o tPHL 38.45 0.43+ 0.777°CL 0.57 + 0.758'CL 0.57 +0.758"CL
Yo P! iR 86.90 0.56 + 1.725'CL 0.55 + 1.727°CL 0.55 + 1.727°CL
iF 47.21 0.57 + 0.944°CL. 0.66 + 0.931"CL 0.66 + 0.931°CL
tPLH 4157 -0.01 + 0.840°CL 0.06 + 0.830CL 0.06 + 0.830°CL
tPHL 3422 0.37 + 0.690°CL 0.47 + 0.675'CL 0.47 + 0.675°CL
PltoPO R 86.09 064+ 1.707°CL 0.63 + 1.709°CL 0.63 + 1.709°CL
tF 45.48 057 + 0.901CL 0.60 + 0.897*CL 0.60 + 0,897°CL
1PLH 11,01 0.30 + 0.214°CL 0.30 + 0.214CL 0.30 + 0.214°CL
tPHL 9,61 0.6 + 0.182°CL 0.63 + 0.180CL 0.63+ 0.180°CL
PADIoY g 2420|0134 0480°CL 0.12.+ 0.482°CL 0.12.+ 0.482°CL
iF 15.94 0.22 + 0.313"CL 0.21 + 0.315°CL 0.21 + 0.315°CL

[Delays for typical process, 2

PSCKDTU4 SWItchIn? oggasrso

cteristics
V, when tg and tg = 2.00ns]

*Range! : CL < 7.00, *Range2:7.00 £ CL £ 14. 00 *Range3: 14.00<CL

(CL: Capacitive Load [pF]) _

Path Parameter CDL:'S. .;}F Delay Equations [ne]
Range1* Range2" Range3*

PLH .75 20,16+ 0.893°CL ~0.03 + 0.876°CL -0.03 + 0.876°CL
1PHL 36.45 0.43 1 0.777°CL 0.57 + 0.758°CL 0,57 + 0.758°CL

YtoPO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
3 4721 0.57 + 0.044°CL 0.66 + 0.931°GL 0,66 + 0.931°CL
PLH 457 ~0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
1PHL 34.22 0.37 + 0.690°CL 0.47 + 0.675°CL 0.47 + 0.675°CL

PltoPO R 86.09 0.64 + 1.707°CL 0.63 + 1.709°CL 063 + 1.709°CL
3 45.46 0.57 + 0.001°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
tPLH 5.74 040  0.106°CL 0.39 + 0.107°CL 0.39 + 0.107°CL
PHL 5.36 0.83 4 0.098°CL 0.89 + 0.090°CL 0.89 + 0.090°CL

PADtoY R 12,35 014+ 0238°CL 0.00 + 0.245°CL 0.00 + 0.245°CL
[ 8.16 0.35 + 0.152°CL 0.31 ¢ 0.157°CL 0.31 + 0.157°CL

*Rangel : CL< 7.00, *Range2: 7.00 £ CL £14.00, "Range3: 14.00 < CL

HDA/C9000-5.0V/5.0V-Polycide-p11/0
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PSCKDTUS8/12
5.0V TTL Level Clock Drivers with Pull-Up Input

PSCKDTU8 Switching Characteristics

[Delays for typical process, 25.00°C, 5.00V, when tg and tg = 2.00ns) (CL: Capacitive Load [pF])
Path Parameter cDI.:'S.g g.gF Delay Equations [ns]
i Ranget* Range2* Range3*

TPLH 43,75 -0.16 + 0.893°CL -0.03  0.876°CL -0.03 + 0.876°CL
1PHL 38.45 0.43 + 0.777°CL 0.57 + 0.756°CL 0.57 + 0.756"CL

YwPO R 8690 | 056+ 1.725°CL 055+ 1.727°CL 0.5 + 1.727°CL
iF 4721 0,57 + 0.044°CL 0.66 + 0.931°CL 0.66 + 0.931°GL
tPLH .57 -0.01 + 0.840°CL 0.06  0.830°CL 0.06 + 0.830°CL
1PHL 3422 0.37 + 0.690°CL 0.47 + 0.675'CL 0.47 + 0.675°CL

PltoPO 5] 86.00 0,84 + 1.707°CL 0.63 + 1,709°CL 0.63 + 1.708°CL
i 45.46 0.57 + 0.901°CL 0.60 + 0.897°CL 0,60 + 0.897°CL
1PLH 311 045 + 0.053°CL 0.45 + 0.053'CL 0.45 + 0.053°CL
TPHL 3.19 0.86 + 0.053°CL 0.90 + 0,047°CL 0.92 + 0.045°CL

PADtoY R 6.20 0,14+ 0.117°CL 0.12.+ 0.120°CL 0,09 + 0.122°CL
I 4.20 0.35 + 0.074°CL 0.33 + 0,077°CL 0.32 + 0.078'CL

*Ranget : CL.< 7.00, *Range2:7.00 £ CL £14.00, *Range3: 14.00<CL

PSCKDTU12 8wltchlngo.(‘::haracterlstlcs

[Delays for typlcal process, 25.00°C, 5.00V, when tg and tf = 2.00ns; CL: Capacitive Load
Path Parameter ch;l;ng.gF Delay Equations [ns]
. Ranget* Range2* Range3*
PLH 43.75 -0.16 + 0.803°CL -0.03 £ 0.876°CL 70,03 + 0.876°CL
1PHL 38.45 0.43 + 0.777°CL 0.57 + 0.758'CL 0.57 < 0.758°CL
Y®oFPO R 8600 | 0564 1.725°CL 055 + 1.727°CL 0.55 +1.727°CL
[ 47.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
PLH .57 ~0.01 + 0.840°CL 0.06 + 0.830°CL .06 + 0.830°CL
PHL %2 0.37 + 0.680°CL 0.47 + 0.675°CL 047 + 0.675°CL
PltoPO R 86.09 0,64+ 1.707°CL 0.63 + 1.709°CL 0.63 + 1.709°CL
3 45.46 057 + 0.901°GL 0,60 + 0.897°CL 0.60 + 0,897°CL
\PLH 2.30 0.54 + 0.035°CL 0.53 + 0.035°CL 0.53 + 0.035°CL
1PHL 2.7 1.07 + 0.039°CL 1.10 + 0.035°CL 1.14 + 0.032°CL
PADtoY R 4.16 0.17 + 0.074°CL 0.15 + 0,078°CL 0.11 + 0.081°CL
IF 3.00 0.49 + 0,048°CL 0.48 + 0.049°CL 0.46 + 0.051°CL

*Range! : CL < 7.00, *Range2:7.00£CL £ 14.00, *Range3: 14.00<CL
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PSCKDL2/4/8/12
5.0V TTL Level Schmitt Trigger Clock Driver

Inputs: PAD, Pi
Outputs: Y, PO l\ v

PAD .
Input Loading (SL): All: I/

Pl: 2.7556 g
/O Siots: 1 PO
oL
Symbol
PSCKDL2 Switching Characteristics
Delays for typical process, 25.00°C, 5.00V, when tR and tF = 2.00ns] (CL: Capacitive Load [pF]) _
Path Parameter c?.:?g &g.plF Delay Equations [ns)
— Ranget* Range2* Ranqe_a'
tPLH 43.75 -0.16 + 0.893'CL -0.03+0.876°CL | -0.03+0.876°CL
tPHL 38.45 0.43+0.777°CL 0.57 + 0.758°CL 057+ 0.758'CL
YtoPO R 86.90 | - 0.56+1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
3 47.21 0.57 + 0.944"CL 0.66 + 0.931"CL 0.66 + 0.931°CL
tPLH 4157 -0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
tPHL 34.22 0.37 + 0,690°CL 0.47 + 0.675'CL 0.47 + 0.675°CL
Pl PO [ 86.00 0.64 + 1.707°CL 0.63 + 1.709°CL 063 + 1.709°CL
tF 45.46 0.57 + 0.901°CL 0.60 + 0,897°CL 0.60 + 0.897°CL
PLH 11.53 0.98 + 0.211°0L 0.98 + 0.211"CL 0.98 + 0.211°CL
tPHL 229 2.14 + 0.208°CL 219+ 0.202°CL 219+ 0.202°CL
PAD10Y R 2417, 0.17 + 0.476°CL 0.14 + 0.481°CL 0.14 + 0.481°CL
IF 14.85 0.59 + 0.284°CL 0.58 + 0.285"CL 0.58 + 0.285°CL
*Range1 : CL. < 7.00, *Range2:7.00 € CL £ 14,00, *Range3:14.00 <CL
PSCKDL4 SWItchIngSCharacterlstlcs
[Delays for typical process, 25.00°C, 5.00V, when tg and tf = 2.00ns} (CL: Capacitive Load [pF])
Path Parameter cDL:!G.g &S?F Delay Equations [ns]
* Range1* Range2* Range3*
tPLH 43.75 -0.16 + 0.893°CL -0.03 + 0.876'CL -0.03 + 0.876°CL
tPHL 38.45 0.43 + 0.777°CL 0.57 + 0.758°CL 0.57 + 0.758°CL
YtoPO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
IF 47.21 0.57 + 0.944"CL 0.66 + 0.931°CL 0.66 + 0.931°CL
tPLH 41,57 -0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0,830°CL
tPHL 34,22 0.37 + 0.690°CL 0.47 + 0.675°CL 0.47 + 0.675°CL
Plto PO R 86.00 0.64 + 1.707°CL 0.63 + 1.709°CL 063+ 1.709°CL
IF 45.46 0.57 + 0.901°CL 0.60 + 0.897"CL 0.60 + 0.897°CL
tPLH 6.44 113+ 0.107°CL 113+ 0.106°CL 113+ 0.106°CL
tPHL 7.81 2.80+ 0.113°CL 2.91 + 0.088°CL 2.91 + 0.098"CL
PADtoY R 12.31 0.19 + 0.235°CL 0.13 + 0.244°CL 0.13 + 0.244°CL
tF 8.07 0.86 + 0.141°CL 0.84 + 0.145"CL 0.84 + 0.145°CL

*Ranget : CL.<7.00, *Range2:7.00 £CL € 14.00, *Range3: 14.00 <CL
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PSCKDL8/12
5.0V TTL Level Schmitt Trigger Clock Drivers

PSCKDLS 8wltchlng Characteristics

Delays for typical process, 25.00°C, 5.00V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF})
Path Parameter CD:" &3‘,},, Delay Equations [ns]
) Rangel* Range2* Range3*
Ly 43,75 -0.16 + 0.895°CL 0,03+ 0.876°CL 5.035 0.876°CL
1PHL 38.45 0.437 0.777°CL 0.57 % 0.758'CL 057 + 0.758°CL
Y10 PO R 86.90 0.56+ 1.725°CL 0.55 + 1.727°CL 0.55 4 1.727°CL
iF 4721 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
YPLH .57 20,01 < 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
TPHL 34.22 0.37 + 0.890°CL 0.47+ 0.675°CL 047 + 0.675°CL
PitoPO R 86.00 0.64 + 1.707°CL 0.63 + 1.709°CL 063 + 1.709°CL
tF 45.48 0.57 + 0.907°CL 0.60 + 0.897°CL 0,60 + 0.897°CL
1PLH 3,68 1.02+ 0.054°CL 1,08+ 0.055°CL 7,03 % 0.053°CL
1PHL .89 2.38 + 0.058°CL 243+ 0.051°CL 2.46 + 0.049°CL
PADt0Y R 5.18 0,18+ 0.115°CL 0.15+ 0.120°CL 013+ 0.121°CL
iF .33 0.76 + 0.068°CL 0.75 + 0.070°CL 0.72 + 0.072°CL

*Rangel : CL <7.00, *Range2:7.00£ CL £14,00, *Range3:14.00<CL

PSCKDL12 SWItchlng glgag%gterlstlcs
! !!E B ' o ° l o

Delays for typlcal process, 2 V, when tg and tF = 2.00ns) (CL: Capacitive Load [pF])
Path Parameter cDL;SI.J g.r}r‘ Delay Equations [ns)
* Range1* Range2* Range3*

PLH 43.75 -0.16 + 0.893°CL ~0,03 + 0.876°CL ~0.03 + 0.876°CL

Y1oPO PHL 36.45 0.43 + 0.777°CL 0.57 + 0.758'CL 057 + 0.758'CL
R "~ 86.90 0.56+ 1.725°CL 0.55 4 1.727°CL 0.5 + 1.727°CL
3 4721 0.57 + 0.944°CL 0.66 + 0.931°CL 0,66 + 0.931"CL
tPLH 41.57 -0.01 + 0.840°CL 0.06 + 0.830°CL 0.08 + 0.830°CL
PHL 34.22 0.37 + 0.680"CL 0.47 + 0.675°CL 0.47 + 0.675'CL

Plto PO ) 86.00 0.84+ 1.707°CL 0.83 + 1.709°CL 0.63 + 1.709°CL
IF 45.48 0.57 + 0.901°CL 0.60 + 0.897°CL 0,60 + 0.897°CL
PLH 2.94 1.16 + 0.037°CL 7.17 + 0.036°CL 717 + 0.035°CL
PHL 4.87 3.06 + 0.045°CL 3.11 + 0.039°CL 3.17 + 0.035°CL

PADtoY R 417 0.22 + 0.075°CL 0.20 + 0.078"CL 0.17 + 0.080°CL
IF 3.36 1.05 + 0.048°CL 1.07 + 0.045°CL 7,06 + 0.046°CL

*Range1:CL.<7.00, *Range2:7.00 £ CL £14.00, *Range3:14.00<CL
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PSCKDLD2/4/8/12

5.0V TTL Level Schmitt Trigger Clock Drivers with Pull-Down Input

Inputs: PAD, PI

Outputs: Y, PO
Y
_ B PAD n
Input Loading (SL): All:
Pl: 2.7556
I/O Slots: 1
PO
L
Symbol
PSCKDLD2 SWRchlg? Characterlstlcs
[Delays for typical process, C, 5.00V, when tg and tg = 2.00ns} (CL: Capacitive Load [pF])
Path Parameter ch:‘!.J g.g Delay Equations [ns]
i Range1* Range2* Range3*
tPLH 43.75 -0.16 + 0.893°CL -0,03 + 0.876°CL -0.03 + 0.876°CL
1PHL 38.45 0.43 + 0.777°CL 0.57 +0.758'CL, 0.57 + 0.758"CL
Y1 PO R 86.90 0.56 + 1,7250L 0.55 + 1.727°CL 0.55 + 1.727°CL
[ 4721 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
tPLH 4157 ~0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
o tPHL 34.22 0.37 + 0.890°CL 0.47 + 0.675'CL 0.47 + 0.875°CL
PltoP R 86.09 0.64 + 1.707°GL 0.63 + 1.709°CL 0.63+ 1.709°CL
[ 45.46 0.57 + 0.801°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
WP | 1157 1,01 + 0.212°CL 1.01 + 0.211°CL 1,01 + 0.211°CL
PHL 12.34 2.17 + 0.200°CL 2.21 + 0.202°CL 221+ 0.202°CL
PAD1oY R 24,07 0.17 + 0.475°CL 0.14 + 0.476°CL 0.14 + 0.479°CL
3 14.87 0.59 + 0.284°CL 0.58 + 0.286'CL 0.56 + 0.286°CL

PSCKDLD4 8wltchln? Characterlstlcs

*Range1 : CL < 7.00, *Range2 : 7.00 £ CL £ 14.00, "Range3 . 14.00 < CL

HDA/C9000-5.0V/5.0V-Polycide-p11/0

[Delays for typical process, 2 V, when tR and tf = 2.00ns) (CL: Capacitive Load [pF))
Path Parameter cDL:L‘g. J?'JF Delay Equations [ns]
Range1* Range2* Range3*
PLH 43.75 -0.16 + 0.893'CL 0,03 ¢ 0.876°CL 20.03 + 0.876°CL
PHL 38.45 043 + 0.777°CL 0.57 + 0.758°CL 0.57 + 0.758"CL
YtoPO R 86.90 0.56 + 1.725'CL 0.55 + 1.727°CL 0.55 + 1.727°CL
F 4721 0.57 + 0.044"CL 0.66 + 0.931°CL 0.66 + 0.931°CL
PLH 4157 ~0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
PHL 34.22 0.37 + 0.690°CL 0.47 + 0.875°CL 047 + 0.675CL
Plto PO R 86.09 0.64 + 1.707°CL 0.63 + 1.709°CL 0.63 + 1.709°CL
[ 45.46 0.57 + 0.901"CL 0.60 + 0.897°CL 0.60 + 0.897°CL
PLH B.47 15+ 0.107°CL 1.16 + 0.106°CL 7.16 + 0.1068°CL
PHL 7.04 2,834 0.113CL 2,94 + 0.098°CL 2.94 + 0.098°CL
PADtoY R 12.30 0.19  0.235°CL 0.14 + 0.243°CL 0.14 + 0.243°CL
IF 8.07 0.86 + 0.141°CL 0.84 + 0.145°CL 0.84 + 0,145CL
*Ranget : CL < 7.00, *Range2:7.00€£CL £14.00, *Range3:14.00<CL
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PSCKDLD8/12
5.0V TTL Level Schmitt Trigger Clock Drivers with Pull-Down Input

PSCKDLDS8 3wltchlr2|g Characterlstlcs
Delays for typical process, V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter D‘" &3‘1 Delay Equations fns]
Range1* Range2* Range3*
PLH 43.75 -0.16 + 0.893°CL ~0.03 + 0.876°CL ~0.03 + 0.876°CL
TPHL 38.45 0.43+ 0.777°CL 0.57 + 0.758"CL 0.57 + 0.758°CL
Yo PO A 86.90 0.56 + 1.725°CL 0.55 ¢ 1.727°CL 0.55 + 1.727°CL
tF 47.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
tPLH 41,57 -0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
TPHL 34.22 0.37 + 0.690°CL 0.47 + 0.675'CL 047 + 0.675°CL
PltoPO A 86.09 0.64 + 1.707°CL 0.63 + 1.700°CL 0.63 + 1.709°CL
IF 45.48 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
tPLH 3.71 .05 + 0.054°CL 1,08 + 0.053°CL 1.05 + 0.053°CL
TPHL 492 241 + 0.058'CL 2.46 + 0.051°CL 249 + 0.049°CL
PADto Y iR 5.19 0.18+ 0.114°CL 0.15 + 0.120°CL 013+ 0.121°CL
iF 4.33 0.76 + 0.068"CL 0.75 + 0.070°CL 0.72 + 0.072°CL
*Range1 : CL <7.00, *Range2:7.00 £ CL £14.00, *Range3:14.00<CL
PSCKDLD12 SWItchlngo.Characterlstlcs
[Delays for typical process, 25 hen tg and tg = 2.00ns) (CL: Capacitive Load [pF])
Path Parameter cﬁ?g&g? Delay Equations [ns]
* Range1* Range2* Range3*
PLH 43.75 -0.16 + 0.893'CL -0.03 + 0.876°CL ~0.03 + 0,876°CL
PHL 38.45 0.43 + 0.777°CL 0.57 + 0.758'CL 0.57 + 0.758"CL
Yo PO R 86.90 | 056+ 1.725°CL 055+ 1.727°CL 0.55+1.727°CL
[ 47.21 "0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
1PLH 4,57 -0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
PHL 34.22 0.37 + 0.680°CL 0.47 + 0.675'CL 0.47 + 0.675°CL
PitoPO R 86.09 0,64+ 1,707°CL 0.63 + 1.706°CL 0.63 + 1.709°CL
IF 45.06 0.57 + 0.9010L 0.60 + 0.897°CL 0.60 + 0.897°CL
PLH 2.98 1.19 + 0.037°CL 120 + 0.036°CL 7,20+ 0.035"CL
1PHL 4.90 3.00 + 0.045°CL 3,14 + 0.039°CL 3.20 + 0.035°CL
PADtoY R 4.18 022 + 0.075°CL 020+ 0.076°CL 0.16 + 0.080°CL
tF 3.36 1.05 + 0.046°CL 1.07 + 0.045"CL 1,06 + 0.046°CL

*Rangel : CL< 7.00, "Range2: 7.00 € CL £ 14.00, *Range3: 14.00 < CL

HDA/C9000-5.0V/5.0V-Polycide-p11/0
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PSCKDLU2/4/8/12

5.0V TTL Level Schmitt Trigger Clock Drivers with Pull-Up Input

Inputs: PAD, Pi
Outputs: Y, PO

Input Loading (SL): All:

Pl: 2.7556

I/O Slots: 1

N PAD

Pl

Symbol

PSCKDLU2 SWItchIng Characterlstlcs
[Delays for typical process, 25.00°C, 5.00V, when tg and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter c?.:,; g.gF Delay Equations [ns]
" Range1* Range2* Range3*
PLH 43.75 -0.16 + 0.893°CL ~0.03 + 0.876°CL ~0.03 + 0.876°CL
PHL 38.45 043 + 0.777°CL 0.57 ¢ 0.758°CL 0.57 + 0.758°CL
Yt PO R 86.90 0.56 + 1.725'CL 0.55 + 1.727°CL 0.55 + 1.727°CL
[ 47.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
tPLH .57 ~0.01 + 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL
PHL 34.22 0.37 + 0.690°CL 0.47 + 0.675'CL 0.47 + 0.675°CL
Pito PO R 86,09 0.64 + 1.707°CL 0.63 + 1.709°CL 063+ 1.709°CL
3 45.06 0.57 + 0.901°CL 0.60 + 0.897°CL 0.60 + 0.897°CL
PLH 11.54 0.97 + 0.212°0L 0.98 + 0.211°CL 0.98 4 0.211°CL
PHL 12,34 2.18 + 0.209°CL 2.22 + 0.202°CL 2.22 4 0.202°CL
PAD10Y A 24.20 0.17+ 0477°CL 0.13+ 0.481°CL 0.13 + 0.481°CL
F 14.88 0.59 + 0.084°CL 0.58 + 0.286'CL 0.58 + 0.286°CL

PSCKDLU4 Swltchlng Characterlstlcs
[Delays for gglcg_l process, 25,00

V, when tg and tf = 2.00ns]

*Ranget : CL.< 7.00, *Range2:7.00<CL<14.00, *Range3:14.00<CL

(CL: Capacitive Load [pF])

Path Parameter CDL:I;CY. &3:)]F Delay Equations [ns]
Range1* Range2* Range3*

PLH 43,75 0,46 % 0.893°CL -0.08 + 0.876°CL 0,03 + 0.876°CL
PHL 38.45 0:43 + 0.777°CL 0.57 + 0.758°CL 0.57 + 0.758°CL

Y1oPO R 8690 | 056+1.725°CL 055 + 1.727°CL 055+ 1.727°CL
W a7.21 0.57 + 0.944°CL 0.66 + 0.931°CL 0.66 + 0.931°CL
1PLH 41.57 ~0.01 7 0.840°CL 0.06 + 0.830°CL 0.06 + 0.830°CL

P1oPO WPHL 3422 0.37 + 0.690°CL 0.47  0.675°CL 0.47 + 0.675°CL
R 56.09 0.64 + 1.707°GL 0.63 + 1.709°CL 0.63 + 1.709°CL
iF 45.48 0.57 + 0901°CL 0.60 % 0.897°CL 0.60 + 0.897°CL
\PLH 6.44 1,12+ 0107°CL 113 + 0.106°CL 7.13 + 0.108°CL
\PHL 7.86 2.85 + 0.113°CL 2,96 + 0.098°CL .06 + 0.008°CL

PAD10Y R 12.30 0.19 + 0.235°CL 0.14 + 0.243°CL 014 + 0.243°CL
iF 5.06 0.87 + 0.141°CL 0.84 + 0.144°CL 0.84 + 0.144°CL

*Ranget : CL < 7.00, *Range2:7.00<CL £14.00, *Range3: 14.00<CL

HDA/CZ000-5.0V/5.0V-Polycide-p11/0
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PSCKDLUS8/12
5.0V TTL Level Schmitt Trigger Clock Drivers with Pull-Up Input

HDA/C9000-5.0V/5.0V-Polycide-p11/O

PSCKDLUS Switching Characteristics
[Delays for typical process, 25.00°C, 5.00V, when tg and tF = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter cDL:'s.J 53',3; Delay Equations {ns)

i Range1* Range2* Range3*
tPLH 43.75 -0.16 + 0.893°CL -0.03 + 0.876*CL -0.03 + 0.876°CL
tPHL 38.45 043+ 0.777°CL 0.57 + 0.758°CL 0.57 + 0.7568'CL

YtoPO R 86.90 0.56 + 1.725°CL 0.55 + 1.727°CL 0.55 + 1.727°CL
tF 47.21 0.57 + 0.944'CL 0.66 + 0.931°CL 0.66 + 0.931*CL
tPLH 41.57 -0.01 + 0.840°CL 0.06 + 0.830°CL. 0.06 + 0.830°CL
tPHL 34.22 0.37 + 0.690°CL 0.47 + 0.675*CL 0.47 + 0.675°CL

PltoPO R 86.09 0.64 + 1.707°CL 0.63 + 1.709°CL 0.63 + 1.709°CL
1F 45.46 0.57 + 0,901*CL 0.60 + 0.897°CL 0.60 + 0.897°CL
tPLH 3.67 1,02+ 0.054"CL. 1,02 + 0.053°CL 1.02 + 0.053"CL
tPHL 4.93 2.42 +0.058°CL 2.47 + 0.051°CL 2.50 + 0.049°CL

PADto Y R 6.19 0.18 + 0.114°CL 0.15 + 0.120°CL 0.13+ 0.121°CL
tF 4.33 0.77 + 0.088°CL 0.75 + 0.070°CL 0.72 + 0.072°CL

*Ranget : CL.< 7.00, *Range2:7.00£CL £14.00, *Range3:14.00<CL

PSCKDLU12 SWItchIn& Characteristics

[Delays for typical process, 25.00°C, 5.00V, when 1R and tg = 2.00ns] (CL: Capacitive Load [pF])
Path Parameter cDL:Shg &'?r Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 43.75 -0.16 + 0.893°CL -0.03 + 0.876*CL -0.03 + 0.876°CL.
tPHL 38.45 0.43 + 0.777°CL 0.57 + 0.758°CL. 0.57 + 0.758°CL

YtoPO R 8690 | 056+ 1.725°CL 055 + 1.727°CL 0.58 + 1.727°CL
13 47.21 0.57 + 0.944"CL 0.66 + 0.931"CL 0.6 + 0.931°CL
tPLH 4157 -0.01 + 0.840'CL 0.06 + 0.830°CL. 0.06 + 0.830°CL
tPHL 34.22 0.37 + 0.690"CL 0.47 + 0.675°CL 0.47 + 0.875°CL

PltoPO R 86.00 0.64 + 1.707°CL 0.63 + 1.709°CL 0.63 + 1.708°CL
tF 45.48 0.57 + 0.901°CL 0,80 + 0.897°CL 0.60 + 0.897°CL
tPLH 2.93 1.16 + 0.037°CL 1,17 + 0.036"CL 1.17 + 0.035°CL
tPHL. 4,93 3.1+ 0.045'CL 3.16 + 0.039°CL 3.22 +0.035°CL

FADtoY R 417 022 + 0.075°CL 0.20+ 0.076°CL 0.17.+ 0.080°CL
tF 3.37 1,06 + 0.048"CL 1.08 + 0.045*CL 1.07 + 0.046°CL

*Range! : CLL.< 7.00, *Range2:7.00£CL £14.00, *Range3: 14.00<CL
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3.7 Oscillators

Oscillator Naming Conventions:

No naming conventions have been adopted for the two oscillators.
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PSOSCA ‘o M\/\% %/\/E

Oscillator

Inputs: PADA, E
Outputs: PADY, Y
E B
Input Loading (SL): L
- E: 7.9587 Y
B PADA '
L : —C
/O Slots: 2
psosca
B PADY
Symbol
PADA E PADY Y
0 1 1 1
1 1 0 0
Truth Table
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PSOSCA
Oscillator

PSOSCA Switching Characteristics

Delays for typical process, 25.00°C, 5.00V

when tg and tg = 2.00ns]

(CL: Capacitive Load [pF])

Path Parameter c?_:':g égng Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 7.54 0.82 + 0.134°CL 0.82 + 0.134°CL 0.82 + 0.134°CL
1PHL 10.61 0.64 + 0.199°CL 0.64 + 0.199°CL 0.64 + 0.199°CL

PADAto PADY =g 16.04 0.46 + 0.312°CL 0.46 + 0.312°CL 0.46 + 0.312°CL
tF 20.18 0.54 + 0.393"CL 0.54 + 0.393°CL 0.54 + 0.393°CL

*Range1 : CL < 50.00, *Range2:50.00 £ CL £80.00, *Range3:80.00 <CL

PSOSCA Switching Characteristics

Delays for typical process, 25.00°C, 5.00V

when tR and tg = 0.80ns]

(CL: Capacitive Load [pF])

Path Parameter CDL:';(}’ ggsgp Delay Equations [ns]

) Range1* Range2* Range3*
tPLH 7.21 0.49 + 0.134°CL 0.49 + 0.134°CL 0.49 + 0.134CL
tPHL 10.68 0.72 + 0.199°CL 0.72 + 0.199°CL 0.72 + 0.199°CL

EtoPADY =g 16.04 0.46 + 0.312°CL 0.46 + 0.312°CL 0.46 + 0.312°CL
tF 20.18 0.54 + 0.393°CL 0.54 + 0.393'CL 0.54 + 0.393'CL

*Range1 : CL < 50.00, *Range2 : 50:00 £ CL < 80.00, *Range3:80.00 < CL

PSOSCA Switching Characteristics

Delays for typical process, 25.00°C, 5.00V,

when tR and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %eLliyz[?)?)] Delay Equations [ns]

" Range1* Range2* Range3*
1PLH 0.06 0.04 + 0.008°SL 0.04 + 0.008°SL 0.04 + 0.008"SL
tPHL 0.34 0.32 + 0.090°SL 0.33 + 0.007°SL 0.34 + 0.006"SL

PADY to Y R 0.13 0.09 + 0.017°SL 0.09 + 0.017°SL 0.08 + 0.017°SL
3 0.12 0.09 + 0.014°SL 0.10 + 0.011°SL 0.09 + 0.011°SL

*Range1 : SL <3.00, *Range2: 3.00 £ SL £20.00, *Range3:20.00 < SL
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PSOSCB

Oscillator

Inputs: PADA, E
Outputs: PADY, Y

Input Loading (SL): Ew
- E: 3.5850 |_
# Y
I/O Siots: 1 » " PADA 0 )
psoscb
T PADY

Symbol

PADA E PADY Y

X 0 0 0

0 1 1 1

1 1 0 0
Truth Table
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PSOSCB
Oscillator

PSOSCB Switching Characteristics

Delays for typlcal process, 25.00°C, 5.00V.

when tR and tf = 2.00ns]

(CL: Capacitive Load [pF])

Path Parameter cDL:?g &B?F Delay Equations [ns]

: Ranget* Range2* Range3*
tPLH 174 0.90 + 0.017°CL 0.90 + 0.017°CL 0.90 + 0.017°CL
tPHL 175 0.76 + 0.020°CL 0.76 + 0.020°CL 0.76 + 0.020°CL

PADAto PADY =g 2.04 0.1 + 0.039°CL 0.10 + 0.039°CL 0.10 + 0.089"CL
3 2.05 0.12 + 0.039°CL 0.10 + 0.039°CL 0.09 + 0.039°CL

*Range1 : CL < 50.00, *Range2: 50.00 £ CL £80.00, *Range3:80.00 < CL

PSOSCB Switching Characteristics

Delays for typical process, 25.00°C, 5.00V,

when tgp and tg = 0.80ns]

(CL: Capacitive Load [pF])

Path  |Parameter| JDel2y ég‘;}F Delay Equations [ns]

Range1* Range2* Range3*
1PLH 1.40 0.56 + 0.017°CL 0.56 + 0.017°CL 0.56 + 0.017°CL
1PHL 1.89 0.90 + 0.020°CL 0.90 + 0.020°CL 0.90 + 0.020°CL

EtoPADY ™o 2.04 0.11 + 0.039°CL 0.10 + 0.089°CL 0.10 + 0.089°CL
tF 2.05 0.12 + 0.089°CL 0.10 + 0.039°CL 0.09 + 0.039°CL

*Range1 : CL <50.00, *Range2: 50.00 £ CL £80.00, *Range3 : 80.00 < CL

PSOSCB Switching Characteristics

Delays for typical process, 25.00°C, 5.00V

when tg and tg = 0.80ns]

(SL: Standard Load)

Path Parameter %?_'1"2['5%] Delay Equations [ns]
i Range1* Range2* Range3*
PLH 0.6 0.25 + 0.002°SL 0.25 + 0.007°SL’ 0.26 + 0.001°SL
tPHL 0.24 0.24 + 0.002°SL 0.24 + 0.001"SL 0.24 + 0.001°SL
PADYtY ™o 0.13 0.13 + 0.003°SL 0.13 + 0.002°SL 0.13+ 0.002°SL
i 0.13 0.12 + 0.002°SL 0.12 + 0.002°SL 0.13+0.001°SL

*Range1 : SL <3.00, *Range2:3.00 £ SL £20.00, *Range3: 20.00 < SL
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