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Library Introduction

1.1 Library Description

VeriSilicon GSMC 0.18um High-Density Standard Cell Library developed
by VeriSilicon is optimized for Grace Semiconductor Manufacturing
Corporation (GSMC) 0.18um 1P6M Generic 1.8/3.3V process, based on a
nine track layout architecture.

The library supports most commonly used basic Boolean functions with
multiple drive strengths. While satisfying the performance and power
requirements, it was optimized for area efficiency.

1.2 Geometry Parameters

VeriSilicon GSMC 0.18um High-Density Standard Cell Library uses metal
1 only within the cells and supports design with four, five, or six layers of
metal.

1.3  Operating Conditions

The following table gives the recommended operating conditions for the
integrated circuits (IC) chips using this library:

Recommended Operating Conditions

Operating Conditions Typical Minimum Maximum

Core DC Supply Voltage 1.8V 1.62v 1.98v

1/0 DC Supply Voltage 3.3V 3.0v 3.6V
Junction Temperature 25°C 0°C 125°C*

1.4 Timing Characterization
The following timing parameters are used in cell characterization.
Rise/Fall Transition Time

One of the most important timing parameters used in cell characterization
is the transition time. The rise time is the minimum time required for the
output signal transits from logic 0 to logic 1; more precisely, it is the time
from the point where the output transition reaches 10% of the supply
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voltage to the point where the output transition reaches 90% of the supply
voltage; The fall time is the minimum time required for the output signal
transits from logic 1 to logic 0; more precisely, it is the time from the point
where the output transition reaches 90% of the supply voltage to the point
where the output transition reaches 10% of the supply voltage (Fig. 1).

90% Vad—Yc 90% Vdd

10% Vad
t 10% Vad™ ¢,

Fig. 1 Rise/Fall Transition Time

Propagation Delay

The propagation delay is the minimum time required for data to be
propagated from the input of the cell to the output; more precisely, it is the
time from the point where the input transition reaches 50% of the supply
voltage to the point where the output transition reaches 50% of the supply
voltage (Fig. 2).

If the input triggers the rising output, the propagation delay is referred to
as a rising delay (tpih). If the input triggers the falling output, the delay is

referred to as a falling delay (tpni).
\Q% Vdd

\ trin
Output f% Vg 50% Vdd

Input

50% Vdd

LI
>

Fig. 2 Propagation delay
Timing Constraints

Timing constraints include setup time, hold time, recovery time, and
minimum pulse width.

Setup Time/Hold Time

Setup time is the minimum time required for data to be stable before a
transition occurs at another specified input; more precisely, it is the time

VeriSilicon GSMC 0.18um HD Standard Cell Library Databook Library Introduction



@Silicﬂn
6

from the point where the input (or the data) transition reaches 50% of the
supply voltage to the point the clock signal transition reaches 50% of the
supply voltage (Fig. 3).

Hold time is the minimum time required for data to be stable after a
transition occurs at another specified input, more precisely, it is the time
from the point where the input (or the data) transition reaches 50% of the
supply voltage to the point the clock signal transition reaches 50% of the
supply voltage (Fig. 3).

/SO%Vdd \_T 50% Vdd
Input (D) ; \

wovss
Input (CLK) /

Setup Time Hold Time
< L >

Fig. 3 Setup Time and Hold Time
Recovery Time

Recovery time is the minimum time required for an active edge of clock to
propagate data from input to output after an asynchronous pin is disabled;
more precisely, it is the time from the point where the set or reset signal
transition reaches 50% of the supply voltage to the point where the clock
signal transition reaches 50% the supply voltage (Fig. 4).

D
0
Set or Reset 7 50% Vdd
50% Vdd
CLK
Recovery Time
Q [ —]

Fig. 4 Recovery Time

Minimum Pulse Width (MPW)

Minimum pulse width (towhtew:) is the minimum time intervals when the
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clock is high or low; more precisely, it is the time from the point where the
clock signal raising (or falling) transition reaches 50% of the supply voltage
to the point where the clock signal falling (or raising) transition reaches
50% of the supply voltage (Fig. 5). To ensure proper operation of a flip-flop
or a latch, the clock signal must meet the minimum pulse width conditions.

50% Vvdd

50% Vvdd

tpwh

tpwl

50% Vvdd

Fig. 5 Minimum Pulse Width

1.5 Derating Factors

Derating factors can be used in timing analysis taking into account the
effects of operating conditions. The data provided in the datasheet are for
typical operating conditions of Vdd = 1.8V, Temperature = 25°C and the
typical GSMC 0.18um process.
The derating factors of VeriSilicon GSMC 0.18um High-Density Standard
Cell Library given below are for pre-layout timing estimation only.

Process Derating Factors

Worst Typical Best
Process Factor Kp 1.25 1 0.8
Voltage Derating Factors
Rise Fall
Kvolt -0.443107/V -0.320891/V
Temperature Derating Factors
Rise Fall
Kremp 0.001146/°C 0.001618/°C

1.6 Delay Calculation

The roughly total propagation delay can be estimated by the delay data in
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the lookup table and derating factors as below.
tp=Ko*[1+ (Kvort* AVaa ) 1 * [ 1+ (Kremp* AT ) ] * too
where
tp is the total propagation delay in ns;
too is the delay (ns) at TTT corner—25°C, 1.8V, TT process and it is
obtained by using a derated index to calculate the final value from the
lookup table;
Kp is the Process Derating Factor, where process is worst, typical, or best;
Kvort is the Voltage Derating Factor in V;
AVqq is the Vdd - 1.8V,
Kremp is the Temperature Derating Factor in °C;
AT is the junction temperature - 25°C.

1.7 Wire Load Model

The wire load model is used during synthesis stage. Creating the
customized wire load model appropriate for each design is very important
to obtain good synthesis results. The wire load model in VeriSilicon
Synopsys library is for your reference only.
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Cell Naming
Conventions

21

Naming Conventions

This section provides the naming convention for VeriSilicon GSMC
0.18um High-Density Standard Cell Library.

The syntax is:

<CellType> [<Options>] HD [<Drive Selection>]

<CellType>| Description <Options>

INV Inverter cell CLK—C.:Iock |n.verter
TS—Tri-state inverter

BUF Buffer cell CLK—Clock bulffer
TS—Tri-state buffer

AND AND cell 2/3/4—The number of input pins

NAND NAND cell 2/3/4—.The number of input pins
Bn—n inverted inputs

OR OR cell 2/3/4—The number of input pins

NOR NOR cell 2/3/4—.The number of input pins
Bn—n inverted inputs

AOI AND-OR-Inverter cell Bn—n inverted inputs

OAl OR-AND-Inverter cell Bn—n inverted inputs

XOR Exclusive OR cell 2/3—The number of input pins

XNOR Exclusive NOR cell 2/3—The number of input pins

DEL Delay cell 1/2/3/4—Delay class

FA Full Adder cell H—High speed

HA Half Adder cell

MUX Multiplexer cell 2/4—The number of input pins
I—Inverted
D—D flip-flop
SD—D flip-flop with scan
ED—D flip-flop with enable
SED—D flip-flop with scan enable

FF Flip-Flop cell JK—JIK flip-flop
SIK—JIK flip-flop with scan
N—Negative edge clock trigger
Q—Output Q only
C—With synchronous (Reset/Set)

VeriSilicon GSMC 0.18um HD Standard Cell Library Databook Cell Naming Conventions
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S—Set
R—Reset
N—Active low enable
R—Reset
LAT Transparent Latch cell
S—Set
TS—Tri-state transparent latch
RSLAT RS latch cell N—Active low enable
HOLD Weak bus holder
U—Internal pull u
PULL Internal bus pull cell put up
D—Internal pull down
H—Tie off to logic 1
TIE Tie off cell . g
L—Tie off to logic 0
ANTFIX Antenna
Cn—With n pitches capacitance
FILLER Filler cell o 6; P pacl

All cells’ names must be in upper case. For flip-flop cells, the default is
® Positive edge clock trigger
® Asynchronous Set or Reset
® With Q and QN
For latch cells, the default is
® Active high enable
® Asynchronous Set or Reset

HD High-Density library

<Drive Selection>
LX | 1X | PX | 2X | 3X | 4X | 8X | 10X | 12X | 16X | 20X |
30X | 40X | 80X

Example:
NAND4B2HDA4X: It means “4 inputs NAND with 2 inverted inputs, 4X
driving strength”.

AOI22B2HD1X: It means “two 2-input ANDs (one with inverted inputs)

into one 2-input OR with 1X driving strength”.

FFSIJKSRHDLX: It means “Scan JK flip-flop with set and reset, positive

edge clock trigger and low driving strength”.

VeriSilicon GSMC 0.18um HD Standard Cell Library Databook
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3 Special Cell
Descriptions

This chapter describes special cells in VeriSilicon GSMC 0.18um High-Density

Standard Cell Library.

3.1 Antenna Fix Cell

The pin Z on the Antenna Fix Cell (ANTFIX) connects to a diode, reverse
biased to ground.

3.2 Bus Hold Cell
The Bus Hold Cell (HOLDHD) provides sufficient current (such as pA) to
complement the leakage current.

3.3 Filler Cells
The Filler Cells (FILLERC1HD, FILLERC2HD, FILLERC3HD,
FILLERC4HD, FILLERC6HD, FILLERC8HD, FILLERC16HD,
FILLERC32HD, FILLERC64HD, FILLER1HD, FILLER2HD, FILLER3HD,
FILLER4HD, FILLER6HD, FILLER8HD, FILLER16HD, FILLER32HD,
FILLER64HD) are used to fix base layer design rule violations. If filler cells
with capacitance are used, the on chip decoupling capacitance will be
increased.

3.4 Pull Up and Pull Down Cells
The Pull Up and Pull Down Cells (PULLU and PULLD) are used for bus
pull up and pull down respectively.

3.5 Tie High/Tie Low Cells

The Tie High (TIEHHD) and Tie low (TIELHD) Cells are used to tie off any
inputs to power or ground. The output of TIEHHD/TIELHD cell can provide
better ESD protection for internal cells when cell input is isolated through
diffusion. DRC error or LVS short error may occur without these cells.

VeriSilicon GSMC 0.18um HD Standard Cell Library Databook
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3.6 Delay Cells

The Delay Cells (DEL1HD1X, DEL2HD1X, DEL3HD1X, DEL4HD1X,
DEL1HD2X, DEL2HD2X, DEL3HD2X, DEL4HD2X) are used to adjust a
given delay path with a simple cell substitution after P&R. These delay
cells have the same width.

3.7 Open Drain Cells

The Open Drain Cells (INVODHD8X, NAND2ODHD, NAND3ODHD, and
OR20ODHD) are used for sending data to the bus.

3.8 Spare Gate Cells

The Spare Gate Cells (AND2HD2XSPG, AND2HD4XSPG, BUFHD8XSPG,
DEL1HD1XSPG, DEL2HD1XSPG, DEL4HD1XSPG, FFDHD2XSPG,
INVHD2XSPG, LATHD2XSPG, MUX2HD2XSPG, NAND2HD2XSPG,
NAND2HD4XSPG, NOR2HD2XSPG, NOR2HD4XSPG, OR2HD2XSPG,
OR2HDA4XSPG, FFSDHD2XSPG) are used for metal ECO fix and surgery.
They will be placed uniformly in each block. All input pins of the Spare
Gate cells are connected to the ground using top metal.

VeriSilicon GSMC 0.18um HD Standard Cell Library Databook Special Cell Descriptions
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WIETU 8 Standard Cell Reference

There are more than 500 cells in the following table gives the cell names and the
function description of each cell.

Class: Inverter

Description: Inverter

Syntax: INVHD < driving strength > X

< driving strength >: LIP|1]2|3|4|8]|12]|16]20

Example: INVHDPX, Inverter with 1.5X driving strength

Cell List: INVHDLX, INVHDPX, INVHD1X, INVHD2X, INVHD3X,
INVHD4X, INVHD8X, INVHD12X, INVHD16X, INVHD20X

Class: Clock Inverter

Description: Clock Inverter

Syntax: INVCLKHD < driving strength > X

< driving strength >: L|1]2]3]|4|8|12|16|20|30|40]|80

Example: INVCLKHDLX, Clock inverter with low driving strength
INVCLKHDLX, INVCLKHD1X, INVCLKHD2X,

Cell List: INVCLKHD3X, INVCLKHD4X, INVCLKHDS8X,
INVCLKHD12X, INVCLKHD16LX, INVCLKHD20X,
INVCLKHD30X, INVCLKHD40X, INVCLKHD80X

Class: Tri-State Inverter

Description: Tri-State Inverter

Syntax: INVTSHD < driving strength > X

< driving strength >: L|1]2]3]|4|8|12|16]20

Example: INVTSHDLX, Tri-State inverter with low driving strength
INVTSHDLX, INVTSHD1X, INVTSHD2X, INVTSHD3X,

Cell List: INVTSHDA4X, INVTSHDS8X, INVTSHD12X, INVTSHD16X,
INVTSHD20X

Class: Buffer

Description: Buffer

Syntax: BUFHD < driving strength > X

< driving strength >: L|1]2]3]|4|8[12|16]20

Example: BUFHDLX, Buffer with low driving strength
BUFHDLX, BUFHD1X, BUFHD2X, BUFHD3X,

Cell List: BUFHD4X, BUFHD8X, BUFHD12X, BUFHD16X,
BUFHD20X

Class: Tri-State Buffer

Description: Tri-State Buffer

Syntax: BUFTSHD < driving strength > X

VeriSilicon GSMC 0.18um HD Standard Cell Library Databook Standard Cell Reference
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< driving strength >:

L|1]2|3]4]812]16]20

Example: BUFTSHDLX, 3-state buffer with low driving strength
BUFTSHDLX, BUFTSHD1X, BUFTSHD2X,

Cell List: BUFTSHD3X, BUFTSHD4X, BUFTSHD8X,
BUFTSHD12X, BUFTSHD16X, BUFTSHD20X

Class: Clock Buffer

Description: Clock Buffer

Syntax: BUFCLKHD < driving strength > X

< driving strength >:

L|1]2]3|4]8]12|16]20]30]40]|80

Example: BUFCLKHDLX, Clock buffer with low driving strength
BUFCLKHDLX, BUFCLKHD1X, BUFCLKHD2X,

Cell List: BUFCLKHD3X, BUFCLKHD4X, BUFCLKHDS8X,

' BUFCLKHD12X, BUFCLKHD16X, BUFCLKHD20X,

BUFCLKHD30X, BUFCLKHD40X, BUFCLKHD80X

Class: AND Gate

Description: AND Gate

Syntax: AND < input pin number > HD < driving strength > X

< input pin number >:

2134

< driving strength >: L|1|2]4
Example: AND2HDLX, 2-input AND, low driving strength

. AND2HDLX, AND2HD1X, AND2HD2X, AND2HDA4X,
Cell List: AND3HDLX, AND3HD1X, AND3HD2X, AND3HD4X,

AND4HDLX, AND4HD1X, AND4HD2X, AND4HD4X

Class: NAND Gate
Description: NAND Gate
Syntax: NAND < input pin number > HD < driving strength > X

< input pin number >:

213]4

< driving strength >:

L|1]2]|4

Example: NAND2HDLX, 2-input NAND with low driving strength
NAND2HDLX, NAND2HD1X, NAND2HD2X,

Cell List: NAND2HD4X, NAND3HDLX, NAND3HD1X,
NAND3HD2X, NAND3HD4X, NAND4HDLX,
NAND4HD1X, NAND4HD2X, NAND4HD4X

Class: One inverted input NAND Gate

Description: One inverted input NAND Gate

Syntax: NAND < input pin number > B1HD < driving strength > X

< input pin number >:

2134

< driving strength >:

L|1]2]|4

NAND4B1HD4X, 4-input NAND, one inverted input and

Example: -
4X driving strength
NAND2B1HDLX, NAND2B1HD1X, NAND2B1HD2X,
Cell List: NAND2B1HD4X, NAND3B1HDLX, NAND3B1HD1X,
NAND3B1HD2X, NAND3B1HD4X, NAND4B1HDLX,
NAND4B1HD1X, NAND4B1HD2X, NAND4B1HD4X
Class: Two inverted inputs NAND Gate
Description: Two inverted inputs NAND Gate

VeriSilicon GSMC 0.18um HD Standard Cell Library Databook
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Syntax:

NAND4B2HD < driving strength > X

< driving strength >:

L|1|2]|4

NAND4B2HD4X, 4-input NAND, two inverted inputs and

Example: -
4X driving strength

Cell List: NAND4B2HDLX, NAND4B2HD1X, NAND4B2HD2X,
NAND4B2HD4X

Class: OR Gate

Description: OR Gate

Syntax: OR < input pin number > HD < driving strength > X

< input pin number >:

2134

< driving strength >:

L|1]2]|4

Example: OR2HDLX, 2-input OR, low driving strength
. OR2HDLX, OR2HD1X, OR2HD2X, OR2HD4X,
Cell List: OR3HDLX, OR3HD1X, OR3HD2X, OR3HD4X,
OR4HDLX, OR4HD1X, OR2HD4X, OR4HD4X
Class: NOR Gate
Description: NOR Gate
Syntax: NOR < input pin number > HD < driving strength > X

< input pin number >:

2134

< driving strength >:

L|1]2]|4

Example: NOR2HDLX, 2-input NOR with low driving strength
. NOR2HDLX, NOR2HD1X, NOR2HD2X, NOR2HD4X,
Cell List: NOR3HDLX, NOR3HD1X, NOR3HD2X, NOR3HD4X,
NOR4HDLX, NOR4HD1X, NOR4HD2X, NOR4HD4X
Class: One inverted input NOR Gate
Description: One inverted input NOR Gate
Syntax: NOR < input pin number > B1HD < driving strength > X

< input pin number >:

21314

< driving strength >:

L|1|2]|4

NOR4B1HDA4X, 4-input NOR, one inverted input and 4X

Example: .
driving strength
NOR2B1HDLX, NOR2B1HD1X, NOR2B1HD2X,
Cell List: NOR2B1HD4X, NOR3B1HDLX, NOR3B1HD1X,
NOR3B1HD2X, NOR3B1HD4X, NOR4B1HDLX,
NOR4B1HD1X, NOR4B1HD2X, NOR4B1HD4X
Class: Two inverted inputs NOR Gate
Description: Two inverted inputs NOR Gate
Syntax: NOR4B2HD < driving strength > X

< driving strength >:

L|1|2]|4

NOR4B2HDA4X, 4-input NOR, two inverted inputs and 4X

Example: g
driving strength

Cell List: NOR4B2HDLX, NOR4B2HD1X, NOR4B2HD2X,
NOR4B2HD4X

Class: AOI

Description: AND-OR-Inverter

Syntax: AOI < input pin class > HD < driving strength > X

VeriSilicon GSMC 0.18um HD Standard Cell Library Databook
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211|21]221]222]22]31]32]|33

211: One 2-input AND into one 3-input NOR
21: One 2-input AND into one 2-input NOR
221: Two 2-input ANDs into one 3-input NOR
222: Three 2-input ANDs into one 3-input NOR
22: Two 2-input ANDs into one 2-input NOR
31: One 3-input AND into one 2-input NOR

32: One 3-input AND and one 2-input AND into one
2-input NOR

33: Two 3-input ANDs into one 2-input NOR

< driving strength >: L|1|2]|4

< input pin Class >:

AOI211HD4X, One 2-input AND into one 3-input NOR
with 4X driving strength

AOI211HDLX, AOI211HD1X, AOI211HD2X,
AOI211HD4X, AOI21HDLX, AOI21HD1X, AOI21HD2X,
AOI21HD4X, AOI221HDLX, AOI221HD1X, AOI221HD2X,
AOI221HD4X, AOI222HDLX, AOI222HD1X,

Cell List: AOI222HD2X, AOI222HD4X, AOI22HDLX, AOI22HD1X,
AOI22HD2X, AOI22HD4X, AOI31HDLX, AOI31HD1X,
AOI31HD2X, AOI31HD4X, AOI32HDLX, AOI32HD1X,
AOI32HD2X, AOI32HD4X, AOI33HDLX, AOI33HD1X,
AOI33HD2X, AOI33HD4X

Example:

Class: AOI with inverted inputs

Description: AND-OR-Inverter with inverted inputs

Syntax: AOI < input pin class > B2HD < driving strength > X
21|22

< input pin Class >: 21: One 2-input AND into one 2-input NOR
22: Two 2-input ANDs into one 2-input NOR

< driving strength >: L|1|2]|4

Example: AOI21_BZHD4X, One 2-i_nput AND with inverted inputs into
one 3-input NOR, 4X driving strength

. AOI21B2HDLX, AOI21B2HD1X, AOI21B2HD2X,

Cell List: AOI21B2HD4X, AOI22B2HDLX, AOI22B2HD1X,
AOI22B2HD2X, AOI22B2HD4X

Class: OAl

Description: OR-AND-Inverter

Syntax: OAI < input pin class > HD < driving strength > X

211|21]221]222]22]31]32]33

211: One 2-input OR into one 3-input NAND
21: One 2-input OR into one 2-input NAND
221: Two 2-input ORs into one 3-input NAND
222: Three 2-input ORs into one 3-input NAND
22: Two 2-input ORs into one 2-input NAND
31: One 3-input OR into one 2-input NAND

32: One 3-input OR and one 2-input OR into one 2-input
NAND

33: Two 3-input ORs into one 2-input NAND

< driving strength >: L|1|2]4

OAI211HD4X, One 2-input OR into one 3-input NAND
with 4X driving strength

Cell List: OAI211HDLX, OAI211HD1X, OAI211HD2X,
OAI211HD4X, OAI21HDLX, OAI21HD1X, OAI21HD2X,

< input pin Class >:

Example:

VeriSilicon GSMC 0.18um HD Standard Cell Library Databook Standard Cell Reference
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OAI21HD4X, OAI221HDLX, OAI221HD1X, OAI221HD2X,
OAI221HDA4X, OAI222HDLX, OAI222HD1X,
OAI222HD2X, OAI222HD4X, OAI22HDLX, OAI22HD1X,
OAI22HD2X, OAI22HD4X, OAI31HDLX, OAI31HD1X,
OAI31HD2X, OAI31HD4X, OAI32HDLX, OAI32HD1X,
OAI32HD2X, OAI32HD4X, OAI33HDLX, OAI33HD1X,
OAI33HD2X, OAI33HD4X

Class: OAIl with inverted inputs
Description: OR-AND-Inverter with inverted inputs
Syntax: OAl < input pin class > B2HD < driving strength > X

< input pin Class >:

21|22
21: One 2-input OR into one 2-input NAND
22: Two 2-input ORs into one 2-input NAND

< driving strength >:

L|1|2]|4

Example: OAI21_I32HD4X, One 2-in_pl_Jt OR with inverted inputs into

one 3-input NAND, 4X driving strength
. OAI21B2HDLX, OAI21B2HD1X, OAI21B2HD2X,

Cell List: OAI21B2HD4X, OAI22B2HDLX, OAI22B2HD1X,
OAI22B2HD2X, OAI22B2HD4X

Class: Exclusive OR

Description: Exclusive OR

Syntax: XOR < input pin number > HD < driving strength > X

< input pin number >:

2|3

< driving strength >:

L|1|2]|4

Example: XOR2HDLX, 2-input exclusive OR, low driving strength

Cell List: XOR2HDLX, XOR2HD1X, XOR2HD2X, XOR2HDA4X,
XOR3HD2X, XOR3HD4X

Class: Exclusive NOR

Description: Exclusive NOR

Syntax: XNOR < input pin number > HD < driving strength > X

< input pin number >:

213

< driving strength >:

L|1|2]|4

Example: XNOR2HDLX, 2-input exclusive NOR, low driving
strength

Cell List: XNOR2HDLX, XNOR2HD1X, XNOR2HD2X,
XNOR2HD4X, XNOR3HD2X, XNOR3HD4X

Class: Delay

Description: Delay

Syntax: DEL < delay class > HD < driving strength > X

< delay class >:

112134

< driving strength >:

1]2

Example: DEL1HD1X, Delayl buffer with 1X driving strength

Cell List: DEL1HD1X, DEL2HD1X, DEL3HD1X, DEL4HD1X,
DEL1HD2X, DEL2HD2X, DEL3HD2X, DELAHD2X

Class: Full Adder

Description: Full Adder

Syntax: FA < options > HD < driving strength > X
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< options >: H
H: High speed
< driving strength >: L[1]2]4

FAHHDLX, High speed full adder with low driving

Example:
strength

Cell List: FAHHDLX, FAHHD1X, FAHHD2X, FAHHD4X, FAHDLX,
FAHD1X, FAHD2X, FAHD4X

Class: Half Adder

Description: Half Adder

Syntax: HAHD < driving strength > X

< driving strength >:

L|1]2]|4

Example: HAHDLX, Half adder with low driving strength
Cell List: HAHDLX, HAHD1X, HAHD2X, HAHD4X
Class: Multiplexer
Description: Multiplexer
Syntax: MUX < option > < MUX class > HD < driving strength > X
< option >: !

I: Inverting

2|4
< MUX class >: 2:2t01

4:4t01
< driving strength >: L|1|2]4

MUXI2HD1X, Inverting 2-to-1 multiplexer with 1X driving

Example:
strength
MUX2HDLX, MUX2HD1X, MUX2HD2X, MUX2HD4X,
Cell List: MUX4HDLX, MUX4HD1X, MUX4HD2X, MUX4HD4X,
MUXI2HDLX, MUXI2HD1X, MUXI2HD2X, MUXI2HD4X,
MUXI4HDLX, MUXI4HD1X, MUXI4HD2X, MUXI4HD4X
Class: D flip-flop without scan
Description: D flip-flop without scan
Syntax: FFD < option > HD < driving strength > X
N,Q,R,S
N: Negative edge clock trigger
< option >: Q: Q output only
R: With reset
S: With set
< driving strength >: L|1|2]4

Example:

FFDNSRHD1X, Negative edge clock trigger D flip-flop
with set and reset, 1X driving strength

Cell List:

FFDQHDLX, FFDQHD1X, FFDQHD2X, FFDQHDA4X,
FFDNRHDLX, FFDNRHD1X, FFDNRHD2X,
FFDNRHD4X, FFDNSRHDLX, FFDNSRHD1X,
FFDNSRHD2X, FFDNSRHD4X, FFDNSHDLX,
FFDNSHD1X, FFDNSHD2X, FFDNSHD4X, FFDNHDLX,
FFDNHD1X, FFDNHD2X, FFDNHD4X, FFDQRHDLX,
FFDQRHD1X, FFDQRHD2X, FFDQRHD4X, FFDRHDLX,
FFDRHD1X, FFDRHD2X, FFDRHD4X, FFDQSHDLX,
FFDQSHD1X, FFDQSHD2X, FFDQSHDA4X,
FFDQSRHDLX, FFDQSRHD1X, FFDQSRHD2X,
FFDQSRHD4X, FFDSRHDLX, FFDSRHD1X,
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FFDSRHD2X, FFDSRHD4X, FFDSHDLX, FFDSHD1X,
FFDSHD2X, FFDSHD4X, FFDCRHDLX, FFDCRHD1X,
FFDCRHD2X, FFDCRHD4X, FFDHDLX, FFDHD1X,
FFDHD2X, FFDHD4X

Class: D flip-flop with scan
Description: D flip-flop with scan
Syntax: FFSD < option > HD < driving strength > X
N,Q,R,S
N: Negative edge clock trigger
< option >: Q: Q output only
R: With reset
S: With set
< driving strength >: L|1|2]|4

Example:

FFSDQSRHD1X, Positive edge clock trigger scan D
flip-flop with set and reset, Q output only, 1X driving
strength

Cell List:

FFSDQHDLX, FFSDQHD1X, FFSDQHD2X,
FFSDQHD4X, FFSDNRHDLX, FFSDNRHD1X,
FFSDNRHD2X, FFSDNRHD4X, FFSDNSRHDLX,
FFSDNSRHD1X, FFSDNSRHD2X, FFSDNSRHDA4X,
FFSDNSHDLX, FFSDNSHD1X, FFSDNSHD2X,
FFSDNSHD4X, FFSDNHDLX, FFSDNHD1X,
FFSDNHD2X, FFSDNHD4X, FFSDQRHDLX,
FFSDQRHD1X, FFSDQRHD2X, FFSDQRHD4X,
FFSDRHDLX, FFSDRHD1X, FFSDRHD2X,
FFSDRHD4X, FFSDQSHDLX, FFSDQSHD1X,
FFSDQSHD2X, FFSDQSHD4X, FFSDQSRHDLX,
FFSDQSRHD1X, FFSDQSRHD2X, FFSDQSRHDA4X,
FFSDSRHDLX, FFSDSRHD1X, FFSDSRHD2X,
FFSDSRHD4X, FFSDSHDLX, FFSDSHD1X,
FFSDSHD2X, FFSDSHD4X, FFSDCRHDLX,
FFSDCRHD1X, FFSDCRHD2X, FFSDCRHDA4X,
FFSDHDLX, FFSDHD1X, FFSDHD2X, FFSDHD4X

Class:

Enable positive edge clock trigger D flip-flop

Description:

Enable positive edge clock trigger D flip-flop

Syntax:

FFED < option > HD < driving strength > X

< option >:

CR
CR: Synchronous reset

< driving strength >:

L|1|2]|4

FFEDCRHD1X, Enable positive edge clock trigger D

Example: . ] L
flip-flop with synchronous reset, 1X driving strength
FFEDCRHDLX, FFEDCRHD1X, FFEDCRHD2X,
Cell List: FFEDCRHD4X, FFEDHDLX, FFEDHD1X, FFEDHD2X,
FFEDHD4X, FFEDQHD1X, FFEDQHD2X, FFEDQHD4X,
FFEDQHDLX
Class: Scan enable positive edge clock trigger D flip-flop
Description: Scan enable positive edge clock trigger D flip-flop
Syntax: FFSED < option > HD < driving strength > X
CR,Q
< option >: CR: Synchronous reset

Q: Q output only

< driving strength >:

L|1|2]|4
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Example: FFSEDQHD1X, Scan enable positive edge clock trigger
D flip-flop with 1X driving strength , Q output only

FFSEDQHDLX, FFSEDQHD1X, FFSEDQHD2X,
Cell List: FFSEDQHD4X, FFSEDCRHDLX, FFSEDCRHD1X,
FFSEDCRHD2X, FFSEDCRHD4X, FFSEDHDLX,
FFSEDHD1X, FFSEDHD2X, FFSEDHD4X

Class: JK flip-flop without scan
Description: JK flip-flop without scan
Syntax: FFJK < option > HD < driving strength > X
R, S
< option >: R: With reset
S: With set
< driving strength >: L|1|2]4
Example: FFIKSRHD1X, Positive edge clock trigger JK flip-flop

with set and reset, 1X driving strength

FFIKRHDLX, FFJKRHD1X, FFJKRHD2X, FFIKRHD4X,
FFIKSRHDLX, FFJKSRHD1X, FFIKSRHD2X,

Cell List: FFIKSRHD4X, FFJKSHDLX, FFJKSHD1X, FFIKSHD2X,
FFIKSHD4X, FFJKHDLX, FFJKHD1X, FFJKHD2X,
FFIKHD4X

Class: JK flip-flop with scan

Description: JK flip-flop with scan

Syntax: FFSJK < option > HD < driving strength > X
R, S

< option >: R: With reset
S: With set

< driving strength >: LI1]|2]4

Example: FFSJKSRHD1X, Scan positive edge clock trigger JK

flip-flop with set and reset, 1X driving strength

FFSJKRHDLX, FFSJKRHD1X, FFSIKRHD2X,
FFSJKRHD4X, FFSIKSRHDLX, FFSIKSRHD1X,

Cell List: FFSIJKSRHD2X, FFSIKSRHD4X, FFSJKSHDLX,
FFSJKSHD1X, FFSIKSHD2X, FFSIJKSHD4X,
FESJKHDLX, FFSIJKHD1X, FFSIKHD2X, FEFSJKHD4X

Class: Transparent latch
Description: Transparent latch
Syntax: LAT < option > HD < driving strength > X
N,TS,R, S
N: Active low enable
< option >: TS: Tri-state
R: With reset
S: With set
< driving strength >: L|1]2]|4
Example: LATTSHD1X, Active high enable tri-state transparent

latch with 1X driving strength

LATNRHDLX, LATNRHD1X, LATNRHD2X,
LATNRHD4X, LATNSRHDLX, LATNSRHD1X,

_ LATNSRHD2X, LATNSRHD4X, LATNSHDLX,

Cell List: LATNSHD1X, LATNSHD2X, LATNSHD4X, LATNHDLX,
LATNHD1X, LATNHD2X, LATNHD4X, LATRHDLX,
LATRHD1X, LATRHD2X, LATRHD4X, LATSRHDLX,
LATSRHD1X, LATSRHD2X, LATSRHD4X, LATSHDLX,
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LATSHD1X, LATSHD2X, LATSHD4X, LATHDLX,
LATHD1X, LATHD2X, LATHD4X, LATTSHDLX,
LATTSHD1X, LATTSHD2X, LATTSHD4X

Class: Transparent RS latch
Description: Transparent RS latch
Syntax: LAT < option > HD < driving strength > X
< option >: N
N: Active low enable
< driving strength >: L|1]|2]4

RSLATNHD1X, Active low enable RS latch with 1X

Example: Ok
driving strength
) RSLATNHDLX, RSLATNHD1X, RSLATNHD2X,
Cell List: RSLATNHD4X, RSLATHDLX, RSLATHD1X,

RSLATHD2X, RSLATHD4X

SPECIAL CELLS

HOLD: Bus Holder

HOLDHD Weak bus holder, 1X driving strength
PULL: Internal Pull

PULLUHD Internal pull up

PULLDHD Internal pull down

TIE: Tie Off

TIEHHD Tie high through PMOS

TIELHD Tie low through NMOS

ANTFIX: Antenna

ANTFIXHD Antenna effect

Class: Filler Cell

Description: Filler Cell

Syntax: Filler < option > <pitch number> HD
< option >: c

C: with capacitor

< pitch number >:

112]3]4]6|8]16]32|64]

Example: FILLERC64HD: Filler cell without capacitor, 64 pitches
FILLERC1HD, FILLERC2HD, FILLERC3HD,
FILLERCA4HD, FILLERC6HD, FILLERCS8HD,

Coll List: FILLERC16HD, FILLERC32HD, FILLERC64HD,

FILLER1IHD, FILLER2HD, FILLER3HD, FILLER4HD,
FILLER6HD, FILLER8HD, FILLER16HD, FILLER32HD,
FILLER64HD

OD: Open Drain

INVODHD8X INVHDS8X with Open Drain
NAND20ODHD NAND2 with Open Drain
NAND3ODHD NAND3 with Open Drain
OR20DHD

OR2 with Open Drain

SPG: Spare Gate

AND2HD2XSPG

AND2HD2X Spare Gate

AND2HD4XSPG

AND2HDA4X Spare Gate
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DEL1HD1XSPG DEL1HD1X Spare Gate
DEL2HD1XSPG DEL2HD1X Spare Gate
DEL4HD1XSPG DEL4HD1X Spare Gate
INVHD2XSPG INVHD2X Spare Gate
NOR2HD2XSPG NOR2HD2X Spare Gate
NOR2HD4XSPG NOR2HD4X Spare Gate
FFDHD2XSPG FFDHD2X Spare Gate
FFSDHD2XSPG FFSDHD2X Spare Gate
NAND2HD2XSPG NAND2HD2X Spare Gate
NAND2HD4XSPG NAND2HD4X Spare Gate
BUFHD8XSPG BUFHD8X Spare Gate
MUX2HD2XSPG MUX2HD2X Spare Gate
OR2HD2XSPG OR2HD2X Spare Gate
OR2HD4XSPG OR2HDA4X Spare Gate
LATHD2XSPG LATHD2X Spare Gate
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Standard Cell Datasheet

5.1 Explanation of the Cell Datasheet

Following Figure gives an example of cell datasheet:
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1. Cell Name
2. Cell Description

3. Cell Attributes

® [Function
® Cell Area in um? unit

® Operating Condition
4. Logic Symbol

5. Truth Table

The truth table of the cell. The following table defines the symbols used in
the truth table and function of the datasheet.

Symbols Used in Truth Table and Function

Symbol Description Symbol Description

0 Logic low & Logical AND

1 Logic high | Logical OR

h Weak logic 1 ! Logical NOT

I Weak logic 0 A Logical XOR

r Rising edge == Strong equality

f Falling edge 1= Strong non_equality

X Unknown state ?: Ternary expression operators
z High impedance () Expression grouping operators
t Toggle state

s Stable, non-toggle state

p Previous, unchanged state

6. Cell Data

® The Input pin capacitance in pF unit

® The Supply voltage used in the library

® The Static power of the cell in nW unit

® The Minimum pulse width of flip-flop cells or latch cells where touh is
the minimum positive clock pulse width, and tpw the minimum

negative clock pulse width.

7. Cell Characteristics

® The path delay gives the pin-to-pin delay lookup table indexed by
input transition (ns) and output load (pF).
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® The output transition tables are indexed by input transition (ns) and
output load (pF).

® The timing constraint tables are indexed by data slew (ns) and clock
slew (ns).

® For the cells with multiple input pins, the path delay/output
transition/power from one input pin to an output pin will be affected by
the states of other input pins. The conditions are denoted by numbers
0, 1, 2... in the datasheet.

5.2 Datasheet
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