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6.10.4 PIECE-WISE LINEAR
General Form  PWL(T1 V1 [T2 V2 T3 V3 T4 V4 ...])
Example VCLOCK 7 5 PWL (0 -7 10NS -7 11NS -3 17NS
+ -3 18NS -7 50NS -7)

PARAMETERS AND DEFAULT VALUES
Each pair of values (TI, VI) specifies that the value of the source is VI
(in volts or amps) at Time=TI. The value of the source at intermediate
values of time is determined by using linear interpolation on the input
values.

6.10.5 SINGLE-FREQUENCY FM

General Form SFFM(VO VA FC MDI FS)

Example V1 12 0 SFFM(0 1M 20K 5 1K)

PARAMETERS AND DEFAULT VALUES UNITS

\'[¢} Offset --- Volts or Amps
VA Amplitude -=-= Volts or Amps
FC Carrier Frequency 1/TSTOP HZ

MDI Modulation Index . — ——

FS Signal Frequency 1/TSTOP HZ

The shape of the waveform is described by the following equation:

VALUE = VO + VA¥*SINE((TWOPI*FC¥TIME) + MDI*SINE(TWOPI*FS*TIME))

6.11 SEMICONDUCTOR DEVICES

The elements that have been described to this point typically require only
a few parameter values to specify . completely the electrical
characteristics of the element. However, the models for the four
semiconductor devices that are included in the ZySPICE program require
many parameter values. Moreover, many devices in a circuit often are
defined by the same set of device model parameters. For these reasons, a
set of device model parameters is defined in a separate .MODEL statement
and assigned a wunique model name. The device element statements in
ZySPICE then reference the model name. This scheme alleviates the need to
specify all of the model parameters in each device element statement.

Each device element statement contains the device name, the nodes to which
the device 1is .connected; and the device model name. In addition, two
optional parameters may be specified for each device: an area factor, and
an initial condition.
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The area factor determines the number of equivalent parallel devices of a
specified model. The affected parameters are marked with an asterisk
under the heading "area" in the model descriptions below.

Two different forms of initial conditions may be specified for devices.
The first form is included to improve the DC convergence for circuits that
contain more than one stable state. If a device is specified off, the DC
operating point 1is determined with the terminal voltages for that device
set to zero. After convergence 1is obtained, the program continues to
iterate to obtain the exact value for the terminal voltages. If a circuit
has more than one DC stable state, the off option can be used to force the
solution to correspond to a desired state. . If a device is specified off
when in reality the device is conducting, the program will still obtain
the correct solution (assuming the solutions converge) but more iterations
will be required since the program must independently converge to two
separate solutions.

The second form of initial condition specification (using IC=...) is
provided to allow the user to bypass the DC operating point calculation
normally made before the start of transient analysis. These initial
conditions are used by ZySPICE _only if the UIC option is given in the
.TRAN statement.

6.11.1 JUNCTION DIODES
General Form  DXXXXXXX N+ N- MNAME [AREA] (PERIPHERY] [OFF] [IC=VD]

Example DBRIDGE 2 10 DIODE1
DCLMP 3 7 DMOD 3.0 2.0 IC=0.2

N+ and N- are the positive and negative nodes, respectively. MNAME is the
model name, AREA is the area factor, PERIPHERY is the periphery factor,
and OFF indicates an (optional) initial condition on the device for DC
analysis. If the area factor is omitted, a value of 1.0 is assumed. If
the periphery factor is omitted, a value of 0.0 is assumed. The AREA
factor is used to compute the saturation current, by multiplying the value
of IS in the diode model by AREA factor. The AREA and PERIPHERY factors
are used to compute the zero-bias junction capacitance of the diode. The
total zero-bias junction capacitance is computed as AREA ¥ CJO + PERIPHERY
* CJSW. CJO and CJSW are specified in the diode model. The (optional)
initial condition specification using IC=VD is intended for use with the
UIC option in the .TRAN statement, when a transient analysis is desired
starting from other than the quiescent operating point.

6.11.2 BIPOLAR JUNCTION TRANSISTORS

General Form QXXXXXXX NC NB NE MNAME [AREA] [OFF] [IC=VBE,VCE]

Example Q23 10 24 13 QMOD IC=0.6,5.0
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NC, NB, and NE are the collector, base, and emitter nodes, respectively.
MNAME is the model name, AREA is the area factor, and OFF indicates an
(optional) initial condition on the device for the DC analysis. If the
area factor is omitted, a value of 1.0 is assumed. The (optional) initial
condition specifications using IC=VBE,VCE is intended for use with the UIC
option in the .TRAN statement, when 'a ‘transient analysis is desired
starting from other than the quiescent operating point.

6.11.3 JUNCTION FIELD-EFFECT TRANSISTORS
General Form JXXXXXXX ND NG NS MNAME [AREA] [OFF] [IC=VDS,VGS]
Example J1 7 2 3 JM1 OFF

ND, NG, and NS are the drain, gate, and source nodes, respectively. MNAME
is the model name, AREA 1is the area factor, and OFF indicates an
(optional)  initial condition on the device for DC analysis. If the area
factor is omitted, a value of 1.0 is assumed. The (optional) initial
condition specification using IC=VDS, VGS is intended for use with the UIC
option in the .TRAN statéement, when a transient analysis is desired
starting from other than the quiescent operating point.

6.11.4 MOSFETS

General Form  MXXXXXXX ND NG NS NB MNAME [W=VAL] [L=zVAL]
[AD=VAL] [AS=VAL] + [PD=VAL] [PS=VAL] [OFF]
[Ic=VDS,VGS,VBS]

Example M31 2 17 6 10 MODM L=2MIL W=0.5MIL

ND, NG, MS, and NB are the drain, gate, source, and bulk (substrate)
nodes, respectively. MNAME is the model name. W and L are the channel
width and 1length, in meters; if omitted, both W and L are assumed to be
1.0. AD and AS are the areas of the drain and source diffusions, in M"2;
i1f not specified, both areas are assumed to be 1.0E-10. PD and PS are the
peripheral 1lengths of the drain and source diffusions, in M. If not
specified, both 1lengths are assumed to be 1.0E-6. OFF indicates an
(optional) initial condition on the device for DC  analysis. The
(optional) initial condition specification wusing IC=VDS,VGS,VBS is
intended for wuse with the UIC option in the .TRAN statement, when a
transient analysis is desired starting from other than the quiescent
operating point.
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7_.MODEL_STATEMENT

The
one

‘General Form .MODEL MNAME TYPE(PNAME1=PVAL1 PNAME2=PVAL2 ...)

Example .MODEL MOD1 NPN(BF=50 IS=1E-13 VA=50)

.MODEL statement specifies a set of model parameters that will be used by
or more devices. MNAME 1is the model name, and TYPE is one of the

following seven types:

NPN NPN BJT MODEL

PNP PNP BJT MODEL

D DIODE MODEL

NJF N-CHANNEL JFET MODEL
PJF P-CHANNEL JFET MODEL
NMOS N-CHANNEL MOSFET MODEL
PMOS P-CHANNEL MOSFET MODEL

Parameter values are defined by appending the parameter name, as given below

for

each model type, followed by an equal sign and the parameter value. Model

parameters that are not given a value are assigned the default values given
below for each model type. )

7.1 DIODE MODEL

The DC characteristics of the diode are determined by the parameters I3
and N. An ohmic resistance, RS, is included. Charge storage effects are
modeled by a transit time, TT, and a nonlinear depletion layer capacitance
which is determined by the .parameters CJO, PB, M, CJSW and MSW. The
temperature dependence of the saturation current is defined Dby the
parameters EG, the energy gap, and PT, the saturation current temperature
exponent. Reverse breakdown is modeled by an exponential increase in the
reverse diode current and is determined by the parameters BV and IBV (both
of which are " positive numbers). A value of 0.0 for BV meaans that no
breakdown effects will be modeled.

AREA NAME PARAMETER DEFAULT TYPICAL

1 * IS  Saturation Current 1.0E-14 1.0E-14
2 % RS Ohmic Resistance 0 10
3 N Emission Coefficient 1 1.0
4 TT Transit Time . 0 0.1 NS
5 CJO Zero-Bias Junction : 0 2PF
3 Capacitance :
6 PB  Junction Potential 1 0.6
7 M Grading Coefficient 0.5 0.5
8 EG  Energy Gap 1.11° 1.11 SI
g : 0.69 SBD
0.67 GE
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AREA NAME PARAMETER DEFAULT TYPICAL
9 PT Saturation Current Temp. 3.0 3.0 JN
Exponent 2.0 SBD
10 KF  Flicker Noise Coefficient 0
11 AF Flicker Noise Exponent 1
12 FC- Forward-Bias Nonideal Junction 0.5
Capacitance Coefficient ) ’
13 BV  Reverse Breakdown Voltage ' 0.0 40.0
14 IBV Current at Breakdown Voltage 1.0E-3
15 peri CJSW Zero-bias junction capacitance 0 2PF
phery for the periphery :
16 MSW grading coefficient for 0.33 0.33

peripheral capacitance

7.2 BJT MODELS (BOTH NPN AND PNP)

The bipolar Junction transistor model in ZySPICE is an adaption of the
integral charge control model of Gummel and Poon; however, if the
additional Gummel-Poon parameters are not specified, the simpler Ebers-
Moll model of ZySPICE, version 1, 1s used. The DC model is defined by the
parameters BF, C2, IK, and NE, which determine the forward current gain
characteristics, BR, ClU, IKR, and NC, which determine the reverse current
gain characteristics, VA and VB, which determine the output conductance
for forward and reverse regions, and the saturation current, IS. Three
ohmic resistances, RB, RC, and RE, are included. Base charge storage is
modeled by forward and reverse transit times, TF and TR, and nonlinear
depletion layer capacitances which are determined by CJE, PE, and ME for
the B-E Junction, and CJC, PC, and MC for the B-C Junction. A constant
collector-substrate capacitance, CCS, is also included. The temperature
dependence of the saturation current is determined by the energy gap, EG,
and the saturation current temperature exponent, PT.

The ~DELAY- parameter may be used to specify group delay for the device
model. Two forms of specification are recognized, based on the parameter
value. If the value is less than unity, ZySPICE assumes that the number
given 1s the (frequency-independent) group delay time. If the value is
greater than unity, ZySPICE treats the number given as the phase delay, in
degrees, at a frequency of 1/(2%PI*TF).

AREA NAME PARAMETER DEFAULT TYPICAL
1 BF Ideal Forward Curreant Gain 100 100
2 BR Ideal Reverse Current Gain 1 0.1
3 % Is Saturation Current . 1.0E-14 1.0E-16
4 o= RB Base Ohmic Resistance - 0 100
5 * RC Collector Ohmic Resistance 0. 10
6 @ RE Emitter Ohmic Resistance 0 1
7 VA Forward Early Voltage Infinite 200
8 VB Reverse Early Voltage Infinite 200
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AREA NAME PARAMETER DEFAULT TYPICAL
9 * IK Forward High-Current Knee Infinite 10MA
Current
10 c2 Forward Low-Current Nonideal
Base Current Coefficient 0 1000
1 NE Nonideal Low-Current Base-Emitter
Emission Coefficient 2.0 2.0
12 # IKR Reverse High-Current Knee Current Infinite 100MA
13 ch Reverse Low-Current Nonideal
Base Current Coefficient 0 1.0
14 NC Nonideal Low-Current Base-Collector
Emission Coefficient 2.0 2.0
15 TF Forward Transit Time 0 0.1NS
16 TR Reverse Transit Time 0 10NS
17 * CCS Collector-Substrate Capacitance 0 2PF
18 * CJE Zero-Bias B-E Junction 0 2PF
Capacitance
19 PE B-E Junction Potential 1.0 0.7
20 ME B-E Junction Grading Coefficient 0.5 0.33
21 # CcJc Zero Bias B-C Junction 0 1PF
Capacitance
22 PC B-C Junction Potential 1.0 0.5
23 MC B-C Grading Coefficient - 0.5 0.33
24 EG Energy Gap 1.1 1.11 SI
0.67 GE
25 PT Saturation Current Temp. 3.0
Exponent
26 KF Flicker Noise Coefficient 0 6.6E-16 NPN
6.3E-13 PNP
27 AF Flicker Noise Exponent 1 1.0 NPN
28 FC Forward-Bias Nonideal Junction 0.5 . 1.5 PNP
Capacitance Coefficient

29 DELAY Group Delay : 0 30 (DEG)

7.3 JFET MODELS (BOTH N AND P CHANNEL)

The JFET model is derived from the FET model of Shichman and Hodges. The
DC characteristics are defined by the parameters VTO and BETA, which
determine the variation of drain current with gate voltage, LAMBDA, which
determines the output conductance, and is, the saturation current of the
two gate junctions. - Two ohmic resistances, RD and RS, are included.
Charge storage 1is modeled by nonlinear depletion layer capacitances for
both gate junctions which vary as the -1/2 power of junction voltage and
are defined by the parameters CGS, CGD, and PB.
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AREA NAME  PARAMETER DEFAULT “TYPICAL

1 VIO. . Threshold Voltage -2.0 -2,0

2 # BETA  Transconductance Paramet@r 1.0E-4 1.0E=-3

3 LAMBDA Channel Length Wodulation : 0 1.08-4
Parameter

L RD . Drain Ohmic Resistance , 0 100

5 # RS Source Ohmic Resistance 0 100

65 » “CGS Zero-Bias G-S Junction - 0 5PF
Capacitance . : i

7 # CGD Zero-Bias G~D Junction : 0 1PF
Capacitance : :

8 PB Gate Junction Potential 1 0.6

g # IS Gate Junction Saturation Current 1.0E-14 1.0E-14

10 KF Flicker Noise Coefficient 0

" AF Flicker Noise Exponent 1

12 FC Forward-Bias Nonideal Junction
Capacitance Coefficient 0.5

7.4 MOSFET MODELS (BOTH N AND P CHANNEL)

ZySPICE provides three MOSFET device ' models which differ in the
formulation of the I~V characteristic. The variable *LEVEL¥* specifies the
model to be used:

LEVEL=1 -> Shichman-Hodges
LEVEL=2 -> MOS2 (as described in L1])

The DC characteristics of the MOSFET are defined by the device parameters
VT0, KP, LAMBDA, PHI, and GAMMA. These parameters are computed by ZySPICE
if process parameters (NSUB, TOX, ...) are given, but user-specified
values always override. VTO is positive (negative) for enhancement mode
and negative (positive) for depletion mode N-channel (P-channel) devices.
Charge storage is modeled by three constant capacitors, CGS, -CGD, and CGB,
whicn represent drawn overlap capacitance for LEVEL=2 and LEVEL=3 models,
by - the nonlinear oxide capacitance (for LEVEL=1, only when TOX is
specified) distributed among the gate-source, gate-drain, and gate-bulk
regions using the formulation of ‘J.E. Meyer, and by the nonlinear
depletion-layer capacitances for both substrate junctions which vary as
the -1/2 power of junction voltage and are determined by the parameters
CcBD, CBS, CDP, CSP, and PB.

[1] D.R. Alexander, et al, "SPICE2 MOS Modeling Handbook," BDM Corp.,
Report BDM/A-77-071-TR, Albuquerque, N.M., May 1977.
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NAME

LEVEL
VTO
KP

GAMMA
PHI

Ul = w N -

(e}

LAMBDA

RD
RS
CGS

O o=

10 CGD

11 CGB

12 CBD

13 CBS

14 TOX

15 PB
16 Js

17 NSUB

18 NSS
19 NFS

20 XJ
21 LD
22 NGATE
23 TPS

Doc: 20-010-208

PARAMETER

Model Complexity

Zero-Bias Threshold Voltage
Intrinsic Transconductance
Parameter

Bulk Threshold Parameter
Surface Potential at Strong
Inversion

Channel-Length Modulation
Parameter

Drain Ohmic Resistance
Source Ohmic Resistance
Drawn Gate-Source QOverlap
Capacitance Per M Channel
Width

Drawn Gate-Drain Overlap
Capacitance Per M Channel
Width

Gate-Bulk Overlap Capacitance
Per M Channel Length
Zero-Bias B-D Junction
Capacitance Per M"2 of
Junction Area

Zero-Bias B-S Junction
Capacitance Per M"2 of
Junction Area

Oxide Thickness

If LEVEL=leseeeeesss.Infinity

ZySPICE Reference Manual

DEFAULT

1
0.0
2.0E-5

0
0.

o O

0.0

0.0

0.0

0.0

0.0

Otherwis€eseeeseeessss1.0E=T

Bulk Junction Potential
Bulk Junction Reverse
Saturation Current Per
M"2 of Junction Area
Effective Substrate Doping

0.8

1.0E-4

If LEVEL not 3.......0.0
If LEVEL=3:c¢eeeeess1.0E21

Effective Surface State
Density

Effective Fast Surface

State Density

Metallurgical Junction Depth
Lateral Diffusion Coefficient
Polysilicon Gate Doping

Type of Polysilicon: +1 (-1)
for Opposite (Same) as
Substrate

Rev: B 7-5

0.0

0.0
0.0
0.8
1 G

A ate

+1.0

2yP Design System

TYPICAL

-0.1
2.5E-5

4.0E-11

4.0E-11

2.0E-10

2.0E-4

2.0E-U4

1.0E-7

0.87
1.0E-4

4.0E21

1.0E14
1.0E14
1.0E-6

0.8
1.0E26

UNITS

\
A/V"2

v (1/2)
v

/v
OHMS
OHMS
F/M

F/M

F/M

F/M"2

F/M"2

A/M™2

/M3

/M2

/M2

/M"3
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NAME

24 vo

25 UCRIT
26 UEXP

27 UTRA

28 KF

29 AF

30 FC

31 CDP

32 CSP

33 VMAX

34 NEFF

NOTE:

PARAMETER

Surface Mobility

Critical Field for Mobility

Degradation

Critical Field Exponent

(Mobility)

(Mobility)

Flicker Noise Coefficient

. Transverse Field Coefficient

Flicker Noise Exponent

Forward-Bias Nonideal Junction

Capacitance Coefficient
Zero Bias B-D Peripheral

Capacitance Per M
of Length

Zero Bias B-S Peripheral

Capacitance Per M
of Length

Maximum Drift Velocity of

Carriers

Total Channel Charge (Fixed

and Mobile) Coefficient

ZySPICE Reference Manual

DEFAULT
0.06

1.0E+6
0.0
0.0

. 0.0
1.0

0.5

0.0

0.0

0.0

ZyP Design Systenm

TYPICAL UNITS

0.06 M"2/V-S

1.0E+6  V/M
0.1
0.3
1.0E-26
1.2
F/M
F/M
5.0E+4 M/S
5.0

If NSUB is specified and no values are input for CBD and CBS, the
Zero

Bias Junction Capacitances will be computed assuming a one-
sided step junction.
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8 SUBCIRCUITS

A subcircuit that consists of ZySPICE elements can be defined and referenced
in a fashion similar to device models. The subcircuit is defined in the input
file by a grouping of element statements; the program then automatically
inserts the group of elements wherever the subcircuit is referenced. There is
no limit on the size or complexity of subcircuits, and subcircuits may contain
other subcircuits. An example of subcircuit usage is given in Appendix A.

8.1 .SUBCKT STATEMENT
General Form  .SUBCKT SUBNAM N1 [N2 N3 ...]
Example .SUBCKT OPAMP 1 2 3 4

A subcircuit definition is begun with a .SUBCKT statement. SUBNAM is the
subeircuit name, and N1, N2, ... are the external nodes, which cannot be
Zero. The group of element statements which immediately follow the
«SUBCKT statement define the subcircuit. The 1last statement in a
subcircuit definition is the .ENDS statement (see below). Control
statements may not appear within a subecircuit definition; however,
subcircuit definitions may contain anything else, including other
subeircuit definitions, device models, and subcircuit calls (see below).
Note that any device models or subcircuit definitions included as part of
a subcircuit definition are strictly 1local (i.e., such models and
definitions are not known outside the subcircuit definition). Also, any
element nodes not included in the .SUBCKT statement are strictly local,
with the exception of 0 (ground) which is always global.

8.2 .ENDS STATEMENT
General Form .ENDS [SUBNAM]
Example .ENDS OPAMP
This statement must be the last one for any subcircuit definition. The
subcircuit name, if included, indicates which subcircuit definition is
being terminated; if omitted, all subcircuits being defined are

terminated. The name 1is needed only when nested subecircuit definitions
are being made.

8.3 SUBCIRCUIT CALLS
General Form  XYYYYYYY N1 [N2 N3 ...] SUBNAM
Example X1 2 417 3 1 MULTI
Subcircuits are used in ZySPICE by specifying pseudo-elements beginning
with the 1letter X, followed by the circuit nodes to be used in expanding

the subcircuit, followed by the subcircuit name. The nodes must be in the
order that they are defined in the .SUBCKT statement.
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9 CONTROL STATEMENTS

9.1 TITLE STATEMENT
Example POWER AMPLIFIER CIRCUIT
This statement must be the first statement in the input file. 1Its content
are printed verbatim as the heading for each section of output.
9.2 .END STATEMENT
Example .END
This statement must always be the last statement in the input file. Note
that the period is an integral part of the name.
9.3 COMMENT
General Form ¥ Any Comments
Example * RF=1K GAIN SHOULD BE 100
This statement is printed out in the input listing but is otherwise
ignored.
9.4 .TEMP STATEMENT
General Form .TEMP T1 [T2 [T3 ...]]
Example .TEMP -55.0 25.0 125.0
This statement specifies the temperatures at which the circuit is to be
simulated. T1, T2, ... are the different temperatures, in degrees C.
Temperatures less than =~223.0 Degrees C are ignored. Model data is
specified at TNOM degrees (see the .OPTIONS statement for TNOM); if the
.TE statement 1is omitted, the simulation also will be performed at a
temperature of TNOM.
9.5 .WIDTH STATEMENT
General Form WIDTH IN=COLNUM OUT=PAGE_WIDTH
Example WIDTH IN=72

COLNUM 1s the last column read from each line of input; the setting takes
effect with the next line read. The default value for colnum is 80. 1
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PAGE_WIDTH is the number of print positions on the output medium. The
size of any plots is 32 less than the PAGE WIDTH. Thus for the default
PAGE_WIDTH of 132 characters, the plots will have 100 points.

9.6 .OPTIONS STATEMENT
General Form  .OPTIONS OPT1 OPT2 ... (or OPT=OPTVAL ...)
Example +.OPTIONS ACCT LIST NODE
This statement allows the user to reset program control and user options
for specific simulation purposes. Any combination of the following

options may be included, in any order. X" (below) represents some
positive numbers.

OPTION EFFECT

ACCT Causes the execution time for the various sections of
the program to be printed as well as other accounting
information to be printed. .

LIST Causes the summary 1listing of the input data to be
printed.

NOMOD Suppresses the printout of the model parameters.

NOPAGE Suppresses page eject.

NODE Causes the node table to be printed.

OPTS Causes the option values to be printed.

GMIN=X> Resets the value of GMIN, £he minimum conductance

allowed by the program. The default value is 1.0E-12.

RELTOL=X Resets the relative error tolerance of the program.
The default is 0.001 (0.1 percent).

ABSTOL=X Resets the absolute current error tolerance of the
program. The default value is 1 picoamp.

VNTOL=X Resets the absolute voltage error tolerance of the
program. The default value is 1 microvolt.

TRTOL=X Resets the transient error tolerance. The default
value is 7.0. This' parameter is an estimate of the
factor by which ZySPICE overestimates the actual
truncation error.
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CHGTOL=X

NUMDGT=X

TNOM=X

ITL1=X

ITL2=X
ITL3=X
ITL4=X
ITL5=X
LIMTIM=X

LIMPTS=X

LVLCOD=X

LVLTIM=X

METHOD=NAME

Doc: 20-010-208 Rev: B
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Resets the charge tolerance of the program. The
default value is 1.0E-14.

Resets the number of significant digits printed for
output variable values. X must satisfy the relation
0 < X < 8. The default value 4.

NOTE: This option is 1independent of the error
tolerance used by ZySPICE (i.e., if the values
of options RELTOL, ABSTOL, etc. are not changed
then one may be printing numerical "noise" for
NUMDGT > 4.)

Resets the nominal temperature. The default value is
27 Degrees C (300 Degrees K).

Resets the DC iteration limit. The default if 100.

Resets the DC transfer curve iteration limit. The
default is 20.

Resets the 1lower transient analysis iteration limit.
The default value is 4.

Resets the transient analysis timepoint iteration
limit. The default is 10.

Resets the transient analysis total iteration limit.
The default is 5000.

Resets the amount of time reserved by ZySPICE for
generating plots. The default value is 2 (seconds).

Resets the total number of points that can be printed
or plotted in a DC, AC, or transient analysis. The
default value is 201.

If X is 2 (two), then machine code for the matrix
solution will be generated. Otherwise, no machine
code is generated. The default value is 2.

If X is 1 (one), the iteration timestep control is
used. If X is 2 (two), the truncation error timestep
is used. The default value is 2. If METHOD=GEAR and
MAXORD>2 then LVLTIM is set to 2 by ZySPICE.

Sets the numerical integration method used by ZySPICE.

Possible names are gear or trapezoidal. The default
is trapezoidal.
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MAXORD=X Sets the maximum order for the integration method if
GEAR*¥S variable-order method 1is used. X must be
between 2 and 6. The default is 2.

LIBRARY=ON,OFF

This option turns ON or OFF the printing of input data
as it is read from the user specified libraries. The
-. default is OFF.

INCLUDE=0ON, OFF

This option turns ON or OFF the printing of input data
as it is read from the files specified by the .INCLUDE
statement. The default is OFF.

SIZE[R,C,D,J,B,M] = X

The size -parameters add to the element values the
specified size factor for R and C. For DIODEs and
BJTs, size parameter is added to the linear dimension
and the areas are recomputed accordingly. For MOS
transistors, the size parameter is added to the length
and width dimensions but the source and drain
diffusion areas and peripheries are not affected. If
the option SIZE 1is specified without any qualifier,
size parameters for all elements are set to the
specified value.

SCALE[R,C,D,J,B,M] = X

The scale parameters are applied after applying the
size parameters. The scale parameters multiply the
element values by the specified scale factor for R and
Cs for other elements, linear dimensions are
multiplied by the ~scale factor and areas are
multiplied by the square of the scale factor. If the
option SCALE is specified without any qualifier, then
the scale factors for all the above elements are set
to the specified value and the scale factor for R is
set to 1.

The new size and scale factors will override the
earlier size and scale factors. Size and scale
factors become . effective as soon as they are
specified. All the subsequent values will be s3sized
and scaled, where applicable, as soon as they are read
from the input statement.
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9.7 .OP STATEMENT
General Form .OP

The 1inclusion of this statement in an input file will force ZySPICE to
determine the DC operating point of the circuit with inductors shorted and
capacitors opened.

NOTE: A DC analysis 1is automatically performed prior to a transient
analysis to determine the transient initial conditions, and prior
to an AC small-signal analysis to determine the linearized, small-
signal models for non-linear devices.

ZySPICE performs a DC operating point analysis if no other analyses are
requested.

9.8 .DC STATEMENT
General Form .DC SRCNAM VSTART VSTOP VINCR
Example .DC VIN 0.25 5.0 0.25

This statement defines the DC transfer curve source and sweep limits.
SRCNAM is the name of an independent voltage or current source. VSTART,
VSTOP, and VINCR are the starting, final, and incrementing values
‘respectively. The above example will cause the value of the voltage
source VIN to be swept from 0.25 volts to 5.0 volts in increments of 0.25
volts.

9.9 .TF STATEMENT
General Form .TF OUTVAR INSRC
Example JTF V(5,3) VIN

This statement defines the small-signal output and input for the DC small-
signal analysis. OUTVAR is the small-signal output variable and INSRC is
the small-signal input source. If this statement is included, ZySPICE
will compute the DC small-signal value of the transfer function
(output/input), input resistance, and output resistance. For the above
example, ZySPICE would compute the ratio of V(5,3) to VIN, the small-
signal- input resistance at VIN, and the small-signal output resistance
measured across nodes 5 and 3.

Doc: 20-010-208 Rev: B 9-5 September 1984



ZyMOS Corporation ZySPICE Reference Manual ZyP Design System

9.10 .SENS STATEMENT
General Form  .SENS OV1 [0V2 ... ]
Example .SENS V(9) v(4,3) v(17)

If a .SENS statement is included in the input file, ZySPICE will determine
the DC small-signal sensitivities of each specified output variable with
respect to every circuit parameter.

NOTE: For large circuits, large amounts of output can be generated.

9.11 .AC STATEMENT

General Form «AC DEC ND FSTART FSTOP
.AC OCT NO FSTART FSTOP
«AC LIN NP FSTART FSTOP

Examples .AC DEC 10 1 10KHZ
.AC OCT 20 1 100KHZ
.AC LIN 100 1 100HZ

DEC stands for decade variation, and ND is the number of points per
decade. OCT stands for octave variation, and NO is the number of points
per octave. LIN stands for 1linear variation, and NP is the number of
points. FSTART 1is the starting frequency, and FSTOP is the final
frequency. If this statement is included in the file, ZySPICE will
perform an AC analysis of the circuit over the specified frequency range.
Note that in order for this analysis to be meaningful, at least one
independent source must have been specified with an AC value.

9.12 .DISTO STATEMENT
General Form  .DISTO RLOAD [INTER [SKW2 [REFPWR [SPW2]1]1]
Example .DISTO RL 2 0.95 1.0E-3 0,75

This statement controls whether ZySPICE will compute the distortion
characteristics of the circuit in a small-signal mode as a part of the AC
small-signal sinusoidal steady-state analysis. The analysis is performed
assuming that one or two signal frequencies are imposed at the input; let
the two frequencies be F1 (the nominal analysis frequency) and F2
(=SKW2¥F1). The program then computes the following distortion measures:

HD2 - The magnitude of the frequency component 2%¥F1 assumes
that F2 is not present.

HD3 - The magnitude of the frequency component 3F*F1 assumes
that F2 is not present.

SIM2 - The magnitude of the frequency component F1 + F2.

DIM2 - The magnitude of the frequency component F1 - F2.

DIM3 - The magnitude of the frequency component 2¥F1 -F2.
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RLOAD is the name of the output load resistor into which all distortion
power products are to be computed. INTER is the interval at which the
summary printout of the contributions of all nonlinear devices to the
total distortion is to be printed. If omitted or set to zero, no summary
printout will be made. REFPWR is the reference power level used in
computing the distortion products. If omitted, a value of 1 MW (that is,
DBM) is used. SKW2 is the ratio of F2 to F1. If omitted, a value of 0.9
is used (1.E., F2 = 0.9%F1). SPW2 is the amplitude of F2. If omitted, a
value of 1.0 is assumed.

The distortion measures HD2, HD3, SIM2, DIM2, and DIM3 may also be printed
and/or plotted (see the description of the .PRINT and .PLOT statements).

9.13 .NOISE STATEMENT |
General Form  .NOISE OUTV INSRC NUMS
Example .NOISE V(5) VIN 10

This statement controls the noise analysis of the circuit. OUTV is a
voltage output variable which defines the summing point. INSRC is the
name of the independent voltage or current source which is the noise input
reference. NUMS is the summary interval. ZySPICE will compute the
equivalent output noise at the specified output as well as the equivalent
input noise at the specified input. 1In addition, the contributions of
every noise generator in the circuit will be printed at every NUMS
frequency points (the summary interval). If NUMS is zero, no summary
printout will be made.

The output noise and the equivalent input noise may also be printed and/or
plotted (see the description of the .PRINT and .PLOT statements).

9.14 .TRAN STATEMENT
General Form  .TRAN TSTEP TSTOP [TSTART [TMAX]] [UIC]

Examples .TRAN 1NS 100NS
.TRAN 1NS 1000NS 500NS
.TRAN 10NS 1US UIC

TSTEP is the printing increment, TSTOP is the final time, and TSTART is
the initial time. If TSTART is omitted, it is assumed to be zero. The
transient analysis always begins at time zero. 1In the interval [ZERO,
TSTART], the circuit is analyzed (to reach a steady state), but no outputs
are stored. 1In the interval [TSTART, TSTOP], the circuit is analyzed and
outputs are stored. TMAX is the maximum stepsize that ZySPICE will use
(default value is a function of the circuit data).
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UIC  (use initial conditions) is an optional keyword which indicates that
the user does not want ZySPICE to solve for the quiescent operating point
before Dbeginning the transient analysis. If this keyword is specified,
ZySPICE uses the values specified using IC=... on the various elements as
the initial transient condition and proceeds with the analysis.

9.15 .FOUR STATEMENT
General Form .FOUR FREQ OV1 [OV2 OV3 ...]
Example .FOUR 100KHZ V(5)

This statement controls whether ZySPICE performs a fourier analysis as a
part of the transient analysis. FREQ is the fundamental frequency, and
ovl, ..., are the output variables for which the analysis is desired. The
fourier analysis 1is performed over the interval [TSTOP-PERIOD, TSTOP],
where TSTOP is the final time specified for the transient analysis, and
period 1is one period of the fundamental frequency. The DC component and
the first nine components are determined. For maximum accuracy, TMAX (see
the .TRAN statement) should be set to period/100.0 (or less for very high-
Q circuits).

9516 «PRINT STATEMENT
General Form .PRINT PRTYPE OV1 [OV2 ... OV8]

Examples .PRINT TRAN V(4) I(VIN)
.PRINT AC VM(4,2) VR(T7) VP(8,3)
«PRINT DC V(2) I(VSRC) V(23,17)
«PRINT NOISE INOISE
.PRINT DISTO HD3 SIM2(DB)

This statement defines the contents of a tabular listing of one to eight
output variables. PRTYPE is the type of the analysis (DC, AC, TRAN,
NOISE, or DISTO) for which the specified outputs are desired. The form
for voltage or current output variables is as follows:

V(N1L,N2])
Specifies the voltage difference between nodes N1 and N2. If N2 (and the

preceding comma) is omitted , ground (0) is assumed. For the AC analysis,
five additional outputs can be accessed by replacing the letter V by:

VR -~ Real Part

VI - Imaginary Part
VM - Magnitude

VP -~ Phase

VDB - 20%Log10(Magnitude)
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T(VXXXXXXX)

Specifies the current flowing in the independent voltage source named
VXXXXXXX. Positive current flows from the positive node, through the
source, to the negative node. For the AC analysis, the corresponding
replacements for the letter I may be made in the same way as described for
voltage outputs.

NOTE: VM(8,9,) is the AC magnitude of the voltage difference, not VM(8)-
wM(9).

Output variables for the noise and distortion analyses have a different
form from that of the other analyses. The general form is:

ovi(x)]

Where OV is any of ONOISE (output noise), INOISE (equivalent input noise),
HD2, HD3, SIM2, DIM2, or DIM3 (see description of distortion analysis),
and X may be any of:

R - Real Part

I - Imaginary Part

M - Magnitude (default if nothing specified)
P - Phase

DB -~ 20%*Log10(Magnitude)

Thus, SIM2 (or SIM2(M)) describes the magnitude of the SIM2 distortion
measure, while HD2(R) describes the real part of the HD2 distortion
measure.

9.17 .PLOT STATEMENT

General Form  .PLOT PLTYPE OV1 [(PLO1,PHI1)] [0V2 [(PLO2,PHI2)]
+ +.. 0V8]

Examples .PLOT DC V(4) v(5) v(1)
.PLOT TRAN V(17,5) (2,5) I(VIN) V(17) (1,9)
.PLOT AC VM(5) WM(31,24) VDB(5) VP(5)
.PLOT DISTO HD2 HD3(R) SIM2

This statement defines the contents of one plot of from one to eight
output variables. PLTYPE is the type of analysis (DC, AC, TRAN, NOISE, or
DISTO) for which the specified outputs are desired. The syntax for the
OVI is identical to that for the .PRINT statement, described above.
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The optional plot 1limits (PLO, PHI) may be specified after any of the
output variables. All output variables to the left of a pair of plot
limits (PLO,  PHI) will be - plotted using the same lower and upper plot
‘bounds. If plot 1limits are not specified, ZySPICE will automatically

. determine the minimum and maximum values of all output variables being
plotted and scale the plot to fit. More than one scale will-be used if
the output variable values warrant (i.e., mixing output variables with
values which are orders-of-magnitude different still gives readable
plots). The overlap of two or more traces on any plot is indicated by the
letter X.

9.18 .INITIAL STATEMENT
General Form  +INITIAL V(N+[,N-])=VALUE [V(N+[,N=])=VALUE .....]
Example JINITIAL V(2,5)=10 V(3)=5

This statement controls the specification of any node voltage, or node
voltage difference. During DC and initial transient analyses, this
statement effectively adds voltage sources to the circuit. During
transient analysis the "“pseudo voltage sources" are absent. The inclusion
of these "pseudo voltage sources" must not create any voltage source
loops.

N+ and N- are the positive and negative nodes, respectively. Note that
"pseudo voltage sources" need not be grounded. If N- is not specified it
is assumed to be grounded. Current is assumed to flow from the positive
node, through the source, to the negative node.

9.19 .INCLUDE STATEMENT
General Form «INCLUDE filename
Examples «INCLUDE FILE1

This statement includes the contents of a specified file in the main input
stream. The specified file is opened and the program starts reading from
that file, until end of file is encountered or another .INCLUDE statement
is encountered. Up to 10 files can be open at one time. The main file
should have the title card and the .END statement. The included file
should not contain a .END statement and the first line in the included
file should not be a continuation line. The data from the included file
is not printed unless specifically requested by using the INCLUDE=ON
option in the .OPTIONS statement.
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9.20 .USRMOD STATEMENT
General Form .USRMOD filename
Examples .USRMOD MYMODELS

This statement specifies the name of the user model library. This is the
first 1library read after encountering the .END statement. The entire
model 1library file will be read, irrespective of whether these models are
referenced in the circuit description. The format of model description is
identical to the regular input format. The data from the user model
library 1is not printed unless specifically requested using the LIBRARY=ON
option in the .OPTIONS statement. The specified wuser model library
remains effective wuntil it is changed by another .USRMOD statement or
until it is specifically disabled by .DUSRMOD statement.

9.21 .DUSRMOD STATEMENT
General Form +«DUSRMOD
Example «DUSRMOD

This command disables the user model library.

9.22 .USRSUB STATEMENT
General Form .USRSUB directory name
Examples .USRSUB MYSUBCKTS

This statement specifies the name of the user subcircuit 1library
directory. The subeircuits are read after reading of the user model
library is completed. Each subcircuit description should be in a separate
file under the specified directory. The format of the subecircuit
description 1is identical to the regular input format. The program will
read only those subcircuits which are referenced in the circuit
description. The data from the user subcircuit library is not printed
unless specifically requested using the LIBRARY=ON option in the .OPTIONS
statement. The specified user subeircuit library remains effective until
it is changed by another .USRSUB statement or until it is specifically
disabled by .DUSRSUB statement.
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9.23 .DUSRSUB STATEMENT
General Form .DUSRSUB
Examples +«DUSRSUB

This command disables .the user subecircuit library.

9.24 .POST STATEMENT
General Form  .POST [filename]

Examples .POST .
.POST MYFILE

ZyP Design System

This command is used to generate an output file to be used by SPIGRAPH.
SPIGRAPH is a post-processor for ZySPICE which produces graphical output
on TeleVideo 950 or VT125 terminals equipped with graphics hardware. The
output file generated will be called <filename>.RAW or <inputfilename>.RAW

if filename is not specified.
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APPENDICES

A.1 EXAMPLES

The following file determines the DC operating point and small-signal
transfer function of a simple differential pair.

SIMPLE DIFFERENTIAL PAIR
vec 7 0 12

VEE 8 0 -12

VIN 10

RS1 1 2 1K

RS2 6 0 1K

Q1 3 2 4 Mop1

Q2 5 6 4 MOD1

RC1 7 3 10K

RC2 7 5 10K

RE 4 8 10K '
-MODEL MOD1 NPN(BF=50 VA=50 IS=1.0E-12 RB=100)
.TF V(5) VIN

<END

The following file determines the DC transfer curve and the transient
pulse response of a simple RTL inverter. The input is a pulse from 0 to 5
volts with delay, rise, and fall times of 2NS and a pulse width of 30NS.
The transient interval is 0 to 100NS, with printing to be done every
nanosecond.

SIMPLE RTL INVERTER

Vee 4 05

VIN 1 O PULSE(O 5 2NS 2NS 2NS 30NS)
RB 1 2 10K

Q1 320Q1

RC 3 4 1K

.PLOT DC V(3)

.PLOT TRAN V(3) (0.5)

.PRINT TRAN V(3)

.MODEL Q1 NPN(BF=20 RB=100 TF=0.1NS CJC=2PF)
.DC VIN 0 5 0.1

.TRAN 1NS 100NS

.END
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The following file determines the AC small-signal response of a one-
transistor amplifier over the frequency range 1HZ to 100 MEGHZ.

ONE-TRANSISTOR AMPLIFIER
VCC 5 0 12

VEE 6 0 -12

VIN 1 0 AC 1

RS 1 2 1K

Q1 3 2 4 X33

RC 5 3 500

RE 4 6 1K

CBYPASS 4 0 1UFD

.PLOT AC VM(3) VP(3)

.AC DEC 10 1HZ 100MEGHZ
.MODEL X33 NPN(BF=30 RB=50 VA=20)
.END

The following file simulates a four-bit binary adder, using several
subecircuits to describe various pieces of the overall circuit.

ADDER - U4 BIT ALL-NAND-GATE BINARY ADDER
¥#% SUBCIRCUIT DEFINITIONS

- «SUBCKT NAND 1 2 3 4
#  NODES: INPUT(2), OUTPUT, VCC
Q1 9 51 QMOD
DI1CLAMP 0 1 DMOD
Q2 9 5 2 QMOD
D2CLAMP 0 2 DMOD
RB 4 5 4K
R1 4 6 1.6K
Q3 6 9 8 QMOD
R2 8 0 1K
RC 4 7 130
Q4 7 6 10 QMOD
DVBEDROP 10 3 DMOD
Q5 3 8 0 QMOD
.ENDS NAND
+SUBCKT ONEBIT 12 3 456
*  NODES: INPUT(2), CARRY-IN, OUTPUT, CARRY-OUT, VCC
X1 12 7 6 NAND
X2 1 7 8 6 NAND
X3 2 7 9 6 NAND
X4 8 9 10 6 NAND
X5 3 10 11 6 NAND
X6 3 11 12 6 NAND
X7 10 11 13 6 NAND
X8 12 13 4 6 NAND
X9 11 7 5 6 NAND
-ENDS ONEBIT
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+SUBCKT TWOBIT 123 456789

» NODES: INPUT - BITO(2) / BIT1(2), OUTPUT - BITO / BIT1,
* CARRY-IN, CARRY-OUT, VCC.

X1 1275 10 9 ONEBIT

X2 3 410 6 8 9 ONEBIT

+ENDS TWOBIT

+SUBCKT FOURBIT 12 3 456789 10 11 12 13 14 15

* NODES: INPUT - BITO(2) / BIT1(2) / BIT2(2) / BIT3(2),

o QUTPUT - BITO / BIT1 / BIT2 / BIT3, CARRY-IN, CARRY-OUT, VCC
X123 49 10 13 16 15 TWOBIT

X25678 11 12 16 14 15 TWOBIT

+ENDS FOURBIT

#%% DEFINE NOMINAL CIRCUIT

-MODEL DMOD D
.MODEL QMOD NPN(BF=75 RB=100 CJE=1PF CJC=3PF)
vCcC 99 0 DC 5V

VIN1A 1 O PULSE(O 3 O 10NS 10NS 10NS 5ONS)
VIN1B 2 O PULSE(O 3 O 10NS 10NS 20NS 100NS)
VIN2A 3 0 PULSE(O 3 O 10ONS 10NS 4ONS 200NS)
VIN2B 4 0 PULSE(O 3 O 10NS 10NS 8ONS 4ONS)
VIN3A 5 O PULSE(O 3 O 10NS 10NS 160NS 800NS)
VIN3B 6 0 PULSE(O 3 O 10NS 10NS 320NS 1600NS)
VIN4A 7 O PULSE(O 3 O 10NS 10NS 640NS 3200NS)
VIN4YB 8 0 PULSE(O 3 O 10NS 10NS 1280NS 6400NS)

X1 12345678910 11 12 0 13 99 FOURBIT
RBITO 9 0 1k

RBIT1 10 0 1k

RBIT2 11 0 1k

RBIT3 12 0 1k

RCOUT 13 0 1k

+PLOT TRAN V(1) V(2) V(3) V(4) V(5) v(6) V(T) V(8)
+PLOT TRAN V(9) Vv(10) v(11) Vv(12) v(13)

+PRINT TRAN V(1) V(2) V(3) V(4) V(5) v(6) V(T7) V(8)
.PRINT TRAN V(9) Vv(10) v(11) v(12) v(13)

.TRAN 1INS 6400NS
##% (FOR THOSE WITH MONEY (AND MEMORY) TO BURN)

«OPT ACCT LIST NODE LIMPTS=6401
«END
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The following file simulates a transmission-line inverter. Two
transmission-line elements’ are required since two propagation modes are
excited. In the case of a coaxial line, the first line (T1) models the
inner conductor with respect to the shield, and the second line (T2)
models the shield with respect to the outside world.

TRANSMISSION-LINE INVERTER
V1 1 0 PULSE(O 1 0 0.1N)
R1 1 2 50 ~

X1 2 00 4 Tline

R2 4 0 50

.SUBCKT TLINE 1 2 3 4

T1 12 3 4 Z0=50 TD=1.5NS
T2 2 0 4 0 Z0=100 TD=1NS
.ENDS TLINE

.TRAN O.1NS 20NS

.PLOT TRAN V(2) V(4)

.END

A.2 NONLINEAR DEPENDENT SOURCES

ZySPICE allows circuits to contain dependent sources charécterized by any
of the four equations :

1=F (V) V=R (V) CIeR(D) V=F(I)

where the functions must be polynomials, and the arguments may be multi-
dimensional. The polynomial functions are specified by a set of
coefficients PO, P1, ..., PN. Both the number of dimensions and the
number of coefficients are arbitrary. The meaning of the coefficients
depends upon the dimension of the polynomial, as shown in the following
examples:

Suppose - that the funétion is one-dimensional (that is, a function of one
argument) . Then the function value FV is determined by the following
expression in FA (the function argument): v

FV = PO + (P1%FA) + (P2%¥FA"2) + (P3%FA"3) + (P4¥FA"H) + (P5¥FA"5) + ...

Suppose now that the function is two-dimensional, with arguments FA and
FB. Then the function value FV is determined by the following expression:

FV=PO + (P1*FA) + (P2¥FB) + (P3*FA"2) + (PU*FA¥FB) + (PS*FB"2) + (P6#FA"3)
+ (PT*FA"2%FB) + (P8¥FA*FB"2) + (P9*FB"3) + ...

Doc 20-010-208 Rev: B A-U September 1984



ZyMOS Corporation ZySPICE Reference Manual ZyP Design System

Consider now the case of a three-dimensional polynomial function with
arguments FA, FB, and FC. Then the function value FV is determined by the
following expression:

(P1%FA) + (P2%FB) + (P3%FC) + (PU¥FA"2) + (PS*FA®FB)
(PO*FA®FC) + (PT®FB"2) + (PB#FB¥FC) + (P9*FC"2) + (P10%FA"3)
(P11#FA"2#FB) + (P12#FA"2#FC) + (P13%FA#FB"2) + (P1UNFARFBRFC)
(P15%FA%FC™2) + (P16%FB"3) + (P1T#FB"2#FC) + (P18%FB¥*FC"2)
(P19*FC"3) + (P20¥FA”Y) + ...

+ + + + +

NOTE: If the polynomial is one-dimensional and exactly one coefficient is
specified, then ZySPICE assumes it to be P1 (and PO = 0.0), in
order to facilitate the input of linear controlled sources.

For all four of the dependent sources described below, the initial
condition parameter is described as optional. If not specified, ZySPICE
assumes 0.0. The initial condition for dependent sources is an initial
"guess" for the value of the controlling variable. The prozram uses this
initial condition to obtain the DC operating point of the circuit. After
convergence has Dbeen obtained, the program continues iterating to obtain
the exact value for the controlling variable. Hence, to reduce the
computational effort for the DC operating point (or if the polynomial
specifies a strong nonlinearity), a value fairly close to the actual
controlling variable should be specified for the initial condition.

~A.2.1 VOLTAGE-CONTROLLED CURRENT SOURCES

General Form  GXXXXXXX N+ N- [POLY(ND)] NC1+ NC1- ... PO
(P1...] + [IC=...]

Examples G1 10530 0.1MMHO
GR 17 3 17 3 0 1M 1.5M IC=2v
GMLT 23 17 POLY(2) 35120 ™ 1™ 3.5U
IC=2-5, 103

N+ and N- are the positive and negative nodes, respectively. Current
flow is from the positive node, through the source, to the negative
node. POLY(ND) only has to be specified if the source is multi-
dimensional (one- dimensional is the default). If specified, ND is
the number of dimensions, which must be positive. NC1+, NCl1-, ... are
the positive and negative controlling nodes, respectively. One pair
of nodes must be specified for each dimension. PO, P1, P2, ..., PN
are the polynomial coefficients. The (optional) initial condition is
the initial guess at the value(s) of the controlling voltage(s). If
not specified, 0.0 1is assumed. The polynomial specifies the source
current. as a function of the controlling voltage(s). The second
example above describes a current source with value

I = IE-3%V(17,3) + 1.5E-3%V(17,3)"2

Note that asince the source nodes are the same as the controlling
nodes, this source actually models a nonlinear resistor.
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A.2.2 VOLTAGE-CONTROLLED VOLTAGE SOURCES

General Form  EXXXXXXX N+ N- [POLY(ND)] NC1+ NC1- ... PO [P1...]
+ [IC:...]

Examples E1 3 4 21 17 10.5 2.1 1.75
, EX 17 0 POLY(3) 1301501700111
IC=1.5,2.0,17.35

N+ and N- are the positive and negative nodes, respectively. POLY(ND)
only has to be specified if the source is multi-dimensional (one-
dimensional is the default). If specified, ND is the number of
dimensions, which must be positive. NC1+, NC1-, ... are the positive
and negative controlling nodes, respectively. One pair of nodes must
be specified for each dimension. PO, P1, P2, ..., PN are the
polynomial coefficients. The (optional) initial condition is the
initial guess at the value(s) of the controlling voltage(s). If not
specified, 0.0 is assumed. The polynomial specifies the source
voltage as a function of the controlling voltage(s). The second
example above describes a voltage source with value

vV = v(13,0) + v(15,0) + V(17,0)

(In other words, an ideal voltage summer).

A.2.3 CURRENT-CONTROLLED CURRENT SOURCES

General Form FXXXXXXX N+ POLY(ND)] VN1 [VN2 ...] PO [P1 |
+ [IC=...]

Examples F1 12 10 vCC 1MA 1.3M
FXFER 13 20 VSENS O 1

N+ and N- are the positive and negative nodes, respectively. Current
flow 1s from the positive node, through the source, to the negative
node. POLY(ND) only has to be specified if the source is multi-
dimensional (one- dimensional 1is the default). If specified, ND is
the number of dimensions, which must be positive. VN1, VN2, ... are
the names of voltage sources through which the controlling current
flows; one name must be specified for each dimension. The direction
of positive controlling current flow is from the positive node,
through the source, to the negative node of each voltage source. PO,
Py P2, ..., PN are the polynomial coefficients. The (optional)
initial condition is the initial guess at the value(s) of the
controlling current(s) (in amps). If not specified, 0.0 is assumed.
The polynomial specifies the :source current as a function of the
controlling current(s). The first example above describes a current
source with value

I = 1E-3 + 1.3E-3%1(VCC)
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A.2.4 CURRENT-CONTROLLED VOLTAGE SOURCES

General Form HXXXXXXX N+ N- [POLY(ND)] VN1 [VN2 ...] PO [P1 ...]
+ [IC=...]

Examples HXY 13 20 POLY(2) VIN?® VIN2 0 0 0 0 1 IC=0.5 1.3
HR 4 17 VX 001

N+ and N- are the positive and negative nodes, respectively. POLY(ND)
only has to be specified if the source is multi-dimensional (one-
dimensional is the default). If specified, ND 1is the number of
dimensions, which must be positive. VN1, VN2, ... are the names of
voltage sources through which the controlling current flows; one name
must be specified for each dimension. The direction of positive
controlling current flow 1is from the positive node, through the
source, to the negative node of each voltage source. PO, P1, P2, ...,
PN are the polynomial coefficients. The (optional) initial condition
is the initial guess at the value(s) of the controlling current(s) (in
amps). If not specified, 0.0 is assumed. The polynomial specifies
the source voltage as a function of the controlling current(s). The
first example above describes a voltage source with value

V = I(VIN1)*I(VIN2)
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.AC 2-2,9-6
.DC 2=1,9=5
.DISTO 2-2,9-6
«DUSRMOD 9-11
.DUSRSUB 9-11,9-12
.END 5-1,9-1,9-10,9-11
.ENDS 8-1
.FOUR 2-2,9-8
. INCLUDE 9-4,9-10
<INITIAL 9-10
.MODEL 6-6,7-1
.NOISE 2-2,9=-7
.OP 2-1,9-5
.OPTIONS 9-1,9-2,9-10,9-11
.PLOT 9-7,9-9
.POST 9-12
.PRINT 9-7,9-8,9-9
+SENS 2-1,9-6
+«SUBCKT 8-1
. TEMP 2-2,9-1
.TF 2 1,9-5
« TRAN 2-2,6-1,6-2,6-4,6-7,
6- 8 9-7,9-8
. USRMOD 9-11
.USRSUB 9-11
.WIDTH 9-1
A
AC small-signal analysis 2-1,
2-2,9=5
ACMAG 6-3,6-4
ACPHASE 6-3,6-4
Amplitude 6-5,6-6,9-7
B
BETA 7-3,7-4
Bipolar junction 6-7,7-2
BJT models 2-2,7-2
Boltzmans constant 2-2,2=3
[
Capacitors 1-1,2-1,5-1,6-1,
7-4,9-5
Carrier frequency 6-6b
Channel-length 1=-1,7=5
CJo 6-7,7-1
CJSW 6-T7,7=1,7=2
Control statements 2-1,2-2,
5-1,8-1,9-1
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Convergence 1-1,3-1,6=-T7
Current sources 1-1,6-2,6-3
D
DC analysis 2-1,2-2,3-1,6<4,
6-7,6-8,9-5
Delay time 6-4,6-5,7-2
Diode model 1=1,2=2,6=T,7=1
E
Ebers-Moll 1=1
El-Mansy 1-1
ELEMENTS 6-1,6-2,6-6,8-1,9-4
9~ 8
Emission coefficient 2=2,T=1,
7-3
Energy gap 2-2,2-3,7-1,7-2,7-3
Exponential 2-2,6-4,6-5,7-1
F
Fall time 6-4,6-5
FET 1-1,7-3
Flicker noise 2-1,T7-2,T7-3,
T-4,7-6
Floating point 41
G
Grading coefficient T=1,7=2,
7-3
Gummel-Poon 1-1,7-2
I
Independent sources 6-3
Inductors 1-1,2-1,6-1,9-5
Input file 4-1,5-1,8-1,9-1,
9-5,9-6
Input format 4-1,9-11
Input noise 2-1,9-7,9-9
Integer exponent 4.1
J
JFET 1=1,7=1,7=3
JFET models 7-3
Junction diodes 1-1,6=7
Junction field-effect 6-8
Junction potential 2-3,7-1,
T-3,7-4,7-5
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L
LAMBDA T=3,7=4,7=5
Linear dependent sources 6-2
Lossless 6-2
M
MNAME 6-7,6-8,T=1
Modulation index 6-6
MOSFET 1-1,2-3,7-1,7-4
MOSFET models =4
MOSFETS 1-1,6-8
N
N+
N=- 6-1,6-2,6-3,6-7,9-10
NEFF 7-6
NGATE 7-5
NJF 7-1
NMOS T7-1
NPN T=1,7=2,7=3
NSS 7-5
0
Of fset 6-5,6-6
Ohmic resistance T=-1,T7-2,T7-4,
7-5
Output noise 2-1,9-7,9-9
P
Period 6-4,9-1,9-8
PERIPHERY 6-7,7-2
Piece-wise linear 6-4,6-6
PJF T-1
PMOS T-1
PNP T-1,7-2,7=3
PRIME 1=1
Pulse 6-4
Pulse width 6-4
R
Resistors 1-1,2-1,6-1
Rise time 6-4,6-5
S
Saturation current 2-2,6-7,
T-1,7-2,7-3,
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7-4,7-5
Short-channel 1-1
Signal frequency 6-6
SINGLE-FREQUENCY FM 6-4,6-6
Sinusoidal 2-2,6-4,6-5,9-6
Sub-threshold 1-1
T
THETA 6-5
TOX 7-4,7-5
TPS 7-5
Transient analysis 2-1,2-2,
6-4,6-7,6-8,
9-3,9-5,9-7,
9-8,9-10
Transimpedance 2-1
Transit time T-1,7-3
Transmission lines 1-1,5-1,06-2
TSTEP 6-4,6-5,9-7
TSTOP 6-4,6-5,9-7,9-8
U
UCRIT 7-6
UEXP 7-6
')
VAX 1-1
VNAM 6-3
Voltage sources 5~1,6-3,9-10
VTO 7-3,7-4,7-5
Z
ZyPNET 1=1
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1.1 SCOPE

ZyPART Reference Manual

ZyP Design System

This manual is a collection of user guides for the group of programs
referred to as ZyPART. However, the ZyPART place and route program,
ZyPAR, is described in a separate document, the ZyPAR Reference Manual.

1.2 OVERVIEW

ZyPART is a group of programs which perform artwork (composite) generation
of standard cell networks in the ZyP Design System. A flow chart showing
the relationship and function of the ZyPART programs is given in Figure

1-1.

SETUP Initialization

XLATE ZyPSIM to ZyPAR translator

ZyPAR Auto place and route
XCALMA

ZyPLOT
Plot Utility

Calma tape utility

FIGURE 1-1 ZyPART SUMMARY

1.3 RELATED DOCUMENTS

ZyPART is an integral part of the ZyP Design System. To aid in
understanding the relationship between ZyPART and ZyP, as well as to aid
in execution of ZyPART programs, the following documents are recommended

reading.

20-010-101

20-010-103 ZyPNET
20-010-118 ZyPNET
ZyPAR Reference Manual
ZyPSIM User's Guide

20-010-415
20-010-009
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1.4 DOCUMENT CONVENTIONS
In the sample terminal sessions showing program operation, user input is
show underlined. For example:
TYPEME
Where illustrations of commands are shown, lower case text is used to

indicate additional input. Items shown enclosed in angle brackets < > are
user defined. For example:

COMMAND <filename>

Items enclosed in braces { } are optional. For example:

COMMAND <filename> {<-option>}
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2 SUMMARY OF OPERATION

2.1 GETTING STARTED

ZyPART requires a circuit network description, process layout rules, and
cell model libraries in order to successfully generate a ZyP standard cell
circuit composite. Process layout rules and standard cell artwork models
are predefined on ZyP. Therefore, all the user needs to provide is the
circuit network description. The ZyP system has anticipated the
requirement for providing network descriptions to ZyPART. As a matter of
fact, the ZyPSIM .NET file already exists. Rather than requiring
generation of a new network description, ZyPART has been developed to
accept the ZyPSIM .NET file as the circuit network description.

It is recommended that the first step in composite generation using ZyPART
is creation of a sub-directory with name ART. Once created, copy the
ZyPSIM .NET file into this directory.

On occasion, special cells will be used in ZyP designs. These may be user
generated, ZyMEM generated or 2ZyMOS generated. Special cells require
ZyPSIM models for logic simulation and ZyPART models for artwork
generation. Specifically, to complete the composite process, XLATE, ZyPAR
and Calma data base models will be required for each special cell. ZyPAR
models are discussed in the ZyPAR Reference Manual and Calma data base
models are provided by the system Calma administrator. XLATE models are
discussed in section 4 of this manual.

In summary, to get started on ZyPART:
1. Create an ART sub-directory.
2. Copy the ZyPSIM .NET file into the ART sub-directory.

3. If special cells are used, generate XLATE, ZyPAR and Calma data
base models.

NOTE: In the following sections, occasional use is made of filenames
with extensions. For VAX generation, a period at the end of
these filenames is implied.
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2.2 HARDWARE REQUIREMENTS

ZyPART will operate on standard VAX or PRIME computer systems with no
special hardware. However, composite generation is greatly aided by the
availability of specific graphics resources as follows:

Ae

Graphics Terminals

ZyPAR will operate on the Tektronix 4113/4115 family of graphics
terminals. The 4115 is preferred.

Plotters

ZyPLOT will operate on certain dot matrix line printers and

‘Versatec electrostatic plotters. However, all systems may not be

supported. Consult your system administrator for information.

Graphics Systems

ZyPART generates Calma compatible data base files. These files
will typically be loaded onto a Calma (or compatible) system for
editing, cell data base merging and pattern generation. Consult
your system administrator for information.

2.3 COMPONENTS OF ZyPART

A flow chart showing the relationship and function of the ZyPART programs
was presented in Figure 1-1. Each ZyPART program is described further

below.

2.3.1 SETUP

SETUP prepares the user directory for composite generation. It is
menu driven, prompts the user for circuit information and copies all
necessary support files into the user's directory. This includes the
ZyPSIM .NET file if it is not already present in the directory.

SETUP also generates a command file with prefix ILOG. Once SETUP has
been executed, simply typing ILOG (Initial Lay-Out Generation) will
start the ZyPART composite generation process.

Additional information on SETUP is provided in section 3.

Doc: 20-010-815 Rev: A 2-2 September 1984



ZyMOS Corporation ZyPART Reference Manual ZyP Design System

2.3.2 XLATE

XLATE is an intelligent ZyPSIM to ZyPAR network description
translator. It is normally executed only once and generates files
required by ZyPAR. XLATE is run by typing ILOG after SETUP or by
typing XLATE.

Additional information on XLATE is provided in section 4.

2.3.3 ZyPAR

ZyPAR is the ZyPART automatic place and route program. The ZyPAR
network input file is generated by XLATE. ZyPAR in turn generates a
general purpose output file used to create circuit plots and Calma
tapes. ZyPAR also generates a ZyPSIM compatible nodal parasitie
capacitance file which is used by ZyPSIM to simulate final circuit
timing.

Additional information on ZyPAR is provided in the ZyPAR Reference
Manual.
2.3.4 ZyPLOT

ZyPLOT is the ZyPART hard copy plotting utility. ZyPLOT uses the
ZyPAR generated .PLT file as the input file.

Operation of ZyPLOT is system dependent. Consult your system
administrator to determine availability of on-line plotting resources.
If plotting is not directly available on your system, use the Calma
plot utility as an alternative.

Additional information on ZyPLOT is provided in section 5.

2.3.5 XCALMA
XCALMA is the ZyP composite tape-out utility. XCALMA uses the ZyPAR
generated .PLT file to generate a Calma compatible data base tape.
This tape can be loaded on the Calma system for editing, plotting or
PG generation.

Additional information on XCALMA is provided in section 6.
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3 SETUP USER'S GUIDE

3.1 DESCRIPTION

SETUP is the ZyPART initialization program. All input is prompted for
from the terminal. Required input is:

*®  Network file name
¥  Library
*  XLATE and ZyPAR special cell file names

SETUP is invoked by typing SETUP.

3.2 FILES

3.2.1 INPUT FILES

SETUP requires the following input files:

filename.NET - ZyPSIM network file
filename .XXX - Optional file with special cell XLATE models
filename.XXX - Optional file with special cell ZyPAR models

NOTE: Special cell XLATE and ZyPAR files contain all special
cell models as required.

3.2.2 OUTPUT FILES

SETUP generates six output files és follows:

ILOG.XXX - Command file executed by typing ILOG. The
extension XXX is system dependent.

CNTW.XXX - Command file executed by ILOG after XLATE.
The extension XXX is system dependent.

filename.CEL - ZyPAR model file of user defined special
cells.

filename.RL1 - Technology dependent rﬁles file

LOGNTW - Modified ZyPSIM network file

XLIB - XLATE library including special cells, which

are appended.
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3.3 OPERATION
3.3.1 WITHOUT SPECIAL CELLS

The following is .an example. -terminal session running SETUP with no
special cells. The circuit name is HDEMO and uses the .Zy5 library.

SETUP <CR>
SETUP
SETUP PROGRAM FOR ZYPAR !
Version 5.1.4 Release Date: 09/22/84

A proprietary product of ZyMOS Corporation
477 North Mathilda Ave., Sunnyvale, California 94086, USA

Enter file name (including suffix) (<CR>:Quit): HDEMO.NET <CR>
Please select Library (Zy#4,Zy5,'user_Lib',<CR>=Quit,?=Help)>: ZY5<CR>
Are there any special cells for this chip (Y, N, (KCR>:No)? <CR>
Enter the name of the CHIP : HDEMO <CR>

Processing NETWORK file. Please wait.

3.3.2 WITH SPECIAL CELLS

The following is an example terminal session running SETUP with
special cells. The circuit name is HDEMO, the library is Zy5, the
ZyPAR special cell model is in file ZYPAR.SCM and the XLATE special
cell model is in file XLATE.SCM.

SETUP <CR>
SETUP
SETUP PROGRAM FOR ZYPAR
Version 5.1.4 Release Date: 09/22/84

A proprietary product of ZyMOS Corporation
477 North Mathilda Ave., Sunnyvale, California 94086, USA

Enter file name (including suffix) (<CR>:Quit): HDEMO.NET <CR>

Please select Library‘(ZyN,ZyS,'user_Lib',<CR>=Quit,?=Heip)>: ZY5 <CR>
Are there any special cells for this chip (Y, N, (<CR>:No)? Y <CR>
Enter the name of the ZyPAR file. (<CR>:Quit): ZYPAR.SCM <CR>

Enter the name of the XLATE file. ({CR>:Quit): XLATE.SCM <CR>

Enter the name of the CHIP‘: gggﬁg_gggg

Proceésing NETWORK file. Please wait.
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3.4 RULES FILES

ZyPAR uses two rules files, designated filename.RL1 and filename.RL2.
Components of the rules files are described in the RULES section of the
ZyPAR Reference Manual.

The filename.RL1 file is a system supplied, process dependent, technology
file. It is loaded into the user's directory by SETUP and should never be
changed by the user.

The filename.RL2 file is generated initially by XLATE, used and modified
by ZyPAR. The filename.RL2 file contains rules specific to the current
design. It can be examined and modified by the user as part of the
interaction with ZyPAR.
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4 XLATE USER'S GUIDE

4.1 DESCRIPTION

XLATE is the ZyPSIM to ZyPAR network file translator. The only input
required by XLATE, after running SETUP, is the number of cell rows to be
used. If the user doesn't know or doesn't care, XLATE will select the
number of rows if requested to do so.
XLATE is invoked by typing ILOG after running SETUP.
Normally, XLATE is run only once. However, if the network is changed or
cells in the library are changed, XLATE must be run again. In either
case, re-run SETUP and invoke XLATE by typing ILOG. For additional
information, refer to the ZyPAR Reference Manual sections on changing the
library and changing the network.
In performing the ZyPSIM to ZyPAR network translation, XLATE does the
following:

1. Un-nests all user defined non-telescoping macros into cell level

references.
2. Replaces macro local signal names with global signal names.
3. Removes unused signals from the network.

4, Determines pad locations.

5. Creates special versions of telescoping macros.
4,2 FILES

4.2.1 INPUT FILES

XLATE requires input files as follows:

LOGNTW - Modified ZyPSIM network file generated by SETUP.

XLIB - XLATE cell library including special cells,
generated by SETUP.
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4.2.2 OUTPUT FILES

XLATE generates the following output files:

filename.NIW - Translated LOGNTW network file. Requires
further processing by CNTW.XXX, invoked by
ILOG, prior to submission to ZyPAR.

LOGNTW.XLO - XLATE output file listing which includes
LOGNTW, filename.NTW and error messages.

filename.RL2 = Initial rules 2 file, contains number of cell
rows as a minimum.

filename.LIB = ZyPAR library model file for telescoping
macros.

4.3 OPERATION

XLATE is normally invoked by typing ILOG. If the input files previously
described are available, XLATE will execute and prompt only for number of
cell rows. Specify the number of rows desired or respond with a <CR> if
you wish ZyPAR to specify.

4.4 XLATE LIBRARY DESCRIPTION

XLATE uses a predefined system cell model library to convert a ZyPSIM
network file into a network file usable by ZyPAR. Normally, the user need
not be concerned with the specification of an XLATE library cell model.
However, special cells have to be described to ZyPART so that they can be
used in the composite generation. These cell models are stored in a
single file which is prompted for by SETUP. XLATE cell model
specifications are divided into non-telescoping (regular) cells and
telescoping macros as defined below.

4.4.1 NON-TELESCOPING
The XLATE non-telescoping cell model consists of two lines of data.

The first line is divided into four fields and the second line
provides performance data. The general format is as follows:

Line 1 Cell Name Cell Type Inputs Qutputs
Line 2 Load Rise/Fall pairs
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Specific data for each field is as follows:

LINE 1
Cell Name - User specified descriptive name, eight (8)
or less alpha-numeric characters, first
character is alpha. Examples are BUF,
GATE1, CTR3.
Cell Type - User defined, four cnaracters, first

character alpha (except 'A', 'P' or 'Z'),
remaining three characters numeric.
Examples are G001, F429.

NOTE: For non-telescoping macros, cell name and cell type must be
different.

Inputs - Input signals in order of cell model
syntax. Each input name is followed by a
comma and the input capacitance in units of
.0001 pf. If the names are the same the
signals are defined to be equivalent. For
example, two gate inputs called IN with .3
pf load would be specified as IN,3000
IN,3000 and would be defined as logically
equivalent. :

Outputs - Qutput signals in order of cell model
syntax. For example, the two outputs of a
flip flop could be specified as Q NQ.

LINE 2
Load - No specification needed, enter a 0.
Rise/Fall pairs - A rise/fall pair can be specified for each

output. However, none needs be specified
for special cells, enter 0 0.

Example 1 - 3 input NAND gate, input capacitance equal to
0.3 pf,y no rise/fall data.

NAND GOO1 1IN,3000 IN,3000 OUT
0 0 0

Example 2 - D flip flop with Q and NQ outputs, D input
capacitance of 0.25 pf, CLK input capacitance of
0.3 pf, no rise/fall data.

DFF FO001 D,2500 CLK,3000 Q NQ
0O 0 0 0 0
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4.4,2 TELESCOPING MACRO CELLS

Cells which may be used as part of a telescoping macro have additional
information associated with them; the fact that they may only be used
inside a macro, and that there are logic signals which are side
connections between adjacent telescoping cells.

To indicate that a cell may be used only in a telescoping macro, the
cell type and cell name are identical. Signals used as side
connections are preceeded by a dollar sign, $. The translator will
check the loglc network to insure that the side connections are
properly connected. In the example below, it will insure that the $CL
and $NCL outputs of one cell are connected to the $CL and $NCL inputs
of the next cell. To be able to do this, the input signals of a cell
must be given the same name as the outputs. For example:

SXX1 SXX1 ¢D,10000 $CL,10000 $NCL,10000 Q 4D $CL $NCL
0 00 00 00 0 0

In the above example, the $D, $CL and $NCL input signals all come from
the previous cell. There is a top or bottom connection named Q. $D,
$CL and $NCL are output side connections. The translator will insure
that the same signal is used for the $D input signal as was specified
for the $D output of the previous cell. Likewise, it will insure that
this cell's $D output is used only by the $D input of the next cell.

In many cases, a signal may simply pass thru a cell. The $CL and $NCL
signals in the previous example would be an example of this. To
simplify both the logic description as well as the translator input
file, the output side connections for $CL and $NCL could be dropped.
In the case of a macro being built of a control cell and all SXX1 body
cells, every SXX1 body cell would require that its $CL and. $NCL inputs
be the signal names used as $CL and $NCL outputs of the control cell.
The translator entry for SXX1 would then be:

SXX1 SXX1 $D,10000 $CL,10000 $NCL,10000 Q $D
0 00 00

As a further extension, in the case where the control cell simply
passed its CL and NCL inputs to its output side connections, $CL and
$NCL, the control cell could also have its $CL and $NCL outputs
omitted. :
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There are cases where the signal coming out of the side of a cell to
the adjacent cell is physically the same signal as one of the top or
bottom connections. It is desirable to be able to specify such a
signal in the logic network only once, but have it be used as both a
top or bottom connection as well as a side connection. 1In the
previous example the Q output could be the same as the $D side output
connection. To enter such a cell in the translator file requires that
the top or bottom connection be given the same name as the side
connection, and furtner, that it be followed immediately in the I/0
list by the side connection. SXX1 would become:

SXX1 SXX1 $Q,10000 $CL,10000 $NCL,10000 Q $Q
0 0 0 0 0

In the above entry, the $D signal was renamed $Q to agree with the Q
signal. The 'Q $Q' indicates that there will be only one signal in
the logic network, but it is to be used as both the top or bottom
connection, Q, as well as the side connection, $Q.
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5 ZyPLOT USER'S GUIDE

5.1 DESCRIPTION
ZyPLOT is the ZyPART hardcopy plotting utility. ZyPLOT is not supported
on all systems, contact your system administrator for availability of
plotting resources.

A1l ZyPLOT input is prompted for from the terminal. Required input is:

*# Data Format

* Plot Data Input Source

* Interactive or Batch Mode

¥  File Name

*  Plot Device

* Scale
Alternatively, ZyPLOT supports command line entry. Command options are
described in section 5.3.1.

To invoke ZyPLOT in the terminal data entry mode, type ZyPLOT.
5.2 FILES

5.2.1 INPUT FILES
ZyPLOT requires the ZyPAR generated .PLT file as an input file.
However, this file can be renamed if desired and specified when
running ZyPLOT.
ZyPLOT will also generate plots of Calma data bases on some systems.

Calma input files must be provided if plots of Calma data bases are
desired.

5.2.2 OUTPUT FILES

ZyPLOT generates no permanent output files.
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5.3 OPERATION

5.3.1 COMMAND LINE ENTRY
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-ZyPLOT can be generated in command line mode by typing a command of

the form,

Options are as follows:

OPTION

-HELP
-GDS1
-GD3s2

-LIST
-DAY
-DISK
-TAPE
-A
-B
-
-D

-KILL

5.3.2 QUEUES

ZyPLOT {<-option ...-option>}

DESCRIPTION

List available options with summary
deseriptions

Plot data is in Calma GDS1 data base
format

Plot data is in Calma GDS2 data base
format

List plot qﬁeues

List plot activity for day

Source data is on disk

Source data is on tape

Shorthand equivalent of -GDS1 -DISK
Shorthand equivalent of -GDS2 ~-DISK
Shorthand equivalent of -GDS1 -TAPE
Shorthand equivalent of -GDS2 -TAPE

Remove plot from spool queue

ZyPLOT will operate in interactive or batch queue modes. When
running, you can specify interactive or batch mode. Also, depending
on the system, you may be able to specify several batch queues.
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5.3.3 RUNNING

The following is an explanation of data required to run ZyPLOT. All
data can be specified from the terminal when invoking ZyPLOT by typing

ZyPLOT.

Alternatively, command line entry can be used to specify

options when starting ZyPLOT. The following explains data entry,
whether specified from the terminal or via command line.

ae

€.

Data Format

ZyP uses Calma format to represent all composite structures.
Either GDS1 or GDS2 can be specified.

Plot Data Input Source

Plot data can reside on disk (for example, a ZyPAR generated
.PLT file) or tape. Either disk or tape can be specified.

Interactive or Batch Mode

As discussed in the QUEUES section above, specify whether you
wish to generate in interactive or batch mode.

File Name
ZyPLOT requires a plot file name. This is typically the
ZyPAR generated .PLT file. Enter file name including
extension.

Optional Keys

When entering the file name, ZyPLOT will prompt for optional
keys. Choices are as follows:

FILL - Generate plot showing all mask layers.
Required for all plots except box plot (cell
outlines) of .PLT file.

LAYER - Same as FILL but user can specify layers to
plot.

PATTERN - Used to change Versatec patterns for mask
layers. System will default to standard
layers if not specified.

WINDOW - Used to generate sub-plots, user must
specify coordinates of window.

NOPLOT - Causes plot to rasterize but not be

generated. Normally used only to see if
rasterized plot will fit in memory.

Doc: 20-010-815 Rev: A 5-3 September 1984



ZyMOS Corporation ZyPART Reference Manual ZyP Design System
Optional keys follow the file name. For example, to generate
a filled plot for all IAA1, type,
TAA1 FILL

Multiple keys can be specified.

f. Plot Device
ZyPLOT supports hardcopy plotting on a number of different
plotting devices. Select desired device from the menu
provided.

g. Scale
ZyPLOT will scale plots to the size desired. BEnter a scale

factor such as 100 or 625.

Once the above input has been provided, ZyPLOT will execute and
generate the requested plot.
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6 XCALMA USER'S GUIDE

6.1 DESCRIPTION
XCALMA is the ZyPART Calma tape generation utility. All input is prompted
for from the terminal. Required input is:
*  File Name
#*  Library
*#  Drawing Name
*  Prefix
¥ Suffix

¥  Tape Drive
XCALMA is invoked by typing XCALMA.
6.2 FILES

6.2.1 INPUT FILES

XCALMA requires the ZyPAR generated .PLT file as an input file.
However, this file can be renamed if desired and specified when
running XCALMA.

Typically, the ZyPAR generated .PLT file is copied and named .ART when
the user is ready to finalize a composite and transfer to the Calma.
By renaming the .PLT file, this version of the composite is not lost
by restarting ZyPAR. (Restarting ZyPAR will cause a new .PLT file to
be generated.)

6.2.2 OUTPUT FILES

XCALMA generates no output files.
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6.3 OPERATION
Operation of XCALMA is straight forward, all input can be specified from
the terminal. An explanation of requested input follows.

a. Assign Tape Drive
Since XCALMA is a tape out utility, you need to assign a tape
drive and mount a blank tape. Calma tapes are normally written
at 800 BPI. Contact your system administrator if you are
unfamiliar with tape drive generation.
XCALMA will prompt for assignment.

b. Enter Filename
XCALMA prompts for input filename. The required file is the
ZyPAR generated .PLT file. However, this file can be renamed and
specified at this time. Be sure to include the filename
extension, if any.

c. Enter Technology
Respond to the technology prompt in the usual way.

d. Specify Drawing Name
The Calma tape will identify the composite by a drawing name.
This name must be eight characters or less and must start with an
alpha character.

e. Enter Prefix
When outputting cells, the library prefix must be specified. For
standard ZyMOS libraries these are Zy4 and Zy5. For drawings
where no prefix is desired, respond with <CR>.

f. Enter Suffix
Again, when outputting cells, the library suffix must be
specified. For the ZyP system, library release 5, these are B

for Zy4 and A for Zy5. For drawings where no suffix is desired,
respond with <CR>. )

The request for suffix terminates the terminal entry dialog and a tape
will be written as specified.
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6.4 NOTE ON CELL NAMES

The Calma system puts some constraints on cell naming; leading character
must be alpha and length cannot exceed eight characters. These
requirements have been instrumental in naming ZyP cells. A ZyP cell name
has three components; prefix, generic name and suffix. For example, the
full name of an IAA1 inverter cell in the Zy5 library is ZY5IAA1A. This
name uniquely identifies a Calma cell data base and conforms to Calma
naming rules.
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11227 METAL2_LAYER« e useaseensrnncansenscsnsssscsascascsacesscnnssasesll=b
11228 METALZ SPACE+++seruesennsenneronnesessssssssessscssnssesnsesenesll=]
11029 METAL2 WIDTHe e euveuseunosnesaneenesescrasonsosasossssssssnssanesll=T
1130 MIN_CLUSTER«+eeussuneunenneennernsossesssonsssnsesscssnennesanesll=]
11231 NBEST.eunneunennnnnneonsonsoasssnsssssessscsssascssssnseennesnssll=T
17232 NO_INITeuueeuuneennsonneeanecsenssenssssssnssnssessnesennsennessll=]
11233 NROW. s eansenueennenneeasenssonesasecsssenseossosssssecssesssenssll=8
11234 POLY_CAPureurenunranennsansessesssessionseenscasssssessscnssenssll=8
11.35 POLY_CONTACT: e svsseeaneenccsssesesasssnsscssenscssssasscaseessesll=B
11.36 POLY LAYERe+eueeuneeneenesnncenosenasnnns PP B
11237 POLY_OVERLAP .+ evueesnusennscassesessssessesassconssossnsessseesll=8
11038 POLY RUNeeosseansnnneneeansoscsnsssssssssensesnsesnsesssnsesanesll=g
11039 POLY _SPACEs .+ cuessesenecsscsncesesasssassoasensesassasssancensesll=g
11,40 POLY _SWIDTHe«oousenseeneensessesnsenssssssossssssanessssenncanssll=g
11041 POLY_WIDTHe e uusesnnesnnsennssssssssssocssssssnssoassescnssenssssll=9
LT T PR B o
11,43 RELOAD s« eeuseensonecnseaneesscasessssssssssssnssssssnsesnsssneesll=10
TToB4 RESTART. e eunesenneeanesanssossseossssssssesessesnssecsssessnessll=10
11.45 RESTORE_LIBuseessssneasesnsonsonssonssessessennscsnessscenseasssll=10
Lo 5, o 1)
11.47 SCRIBE_GAP1 THROUGH SCRIBE_GP18..evveenscrnecnssensenseenesneesall=l]
11.48 SCRIBE_LAY1 THROUGH SCRIBE_LY18uuseeseseennsenseconaesosnnsensasll=11
11.49 SCRIBE_SIZE.«esssssseueencssosescsassossessscnsssnsossssnnsansesll=ll
11.50 SCRIBE_WID1 THROUGH SCRIBE_WD1Bussevsueervsesnssonssosenanennnssll=ll
11051 SHRINK+eeevsennsnnssnesasssscssssssesasesasennsssssassennsensesll=l2
11252 TEKTRONIX s s euuesnsenoonsessceseeessrnssssssnsossssnsssnsensessll=l2
11.53 VDD_LAYER: s+ eueeuneeneonsenssesessssansssasoncennsensensesnsessll=l2
17253 VDD_LOC++sssssnssnssnnsensonssansosssassonssencessssssennssnsessll=l2
11,55 VSS_LAYER: s eseunenneanesnsenssosessssossssssonssasssnsesseennessll=l2
11056 VSS_LOC: eausesnseneennenseossensonsscnssonssonconssansonsesssessll=l3
11057 WHRATIO:+ e vveennennennsoncesssansssnsessssssonssnssessennssnsessll=l3
11258 ZYPLIBesuueennneonnecnnssassscessesessessssssasssenssssanssensesll=l3
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1_INTRODUCTION

1.1 SCOPE

This manual documents capabilities and usage of ZyPAR, the ZyP automatic
place and route program.

1.2 OVERVIEW

ZyPAR 1s a member of the group of programs which perform artwork
(composite) generation of standard cell networks in the ZyP Design System.
This group of programs 1is collectively referred to as ZyPART and all
components of ZyPART are described in the ZyPART Reference Manual, except
for ZyPAR.

ZyPAR performs automatic placement and routing of standard cell circuits
described in a network file. ZyPART programs SETUP and XLATE prepare the
circuit ZyPSIM network file (filename.NET) for processing by ZyPAR. ZyPAR
in turn generates a general purpose output file used to create circuit
plots and Calma tapes. ZyPART programs, ZyPLOT and XCALMA support these
tasks. ZyPAR also generates a ZyPSIM compatible nodal parasitic
capacitance file which 1is used by ZyPSIM to simulate final circuit timing.

1.3 RELATED DOCUMENTS
ZyPAR 1is an integral part of ZyPART and the ZyP Design System. To aid in

understanding the relationships among ZyPAR, ZyPART, and ZyP, as well as
to aid 1in execution of ZyPAR, the following documents are recommended

reading.
20-010-101 ZyP Design System Introduction
20-010-103 ZyPNET - PRIME User's Guide
20-010-118 ZyPNET - VAX User's Guide
20-010-815 ZyPART Reference Manual
20-010-009 ZyPSIM User's Guide

1.4 DOCUMENT CONVENTIONS

The following conventions are used in this document to describe command
format and syntax.

A. <CR> indicates the single typed key RETURN.

B. Lower case 1input is used to indicate user variable or dependent
items. Upper case input is to be entered without change.
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2 SUMMARY OF OPERATION

2.1 HARDWARE REQUIREMENTS

For overall ZyPART hardware requirements, refer to the HARDWARE
REQUIREMENTS of the ZyPART Reference Manual.

ZyPAR can be run on standard alphanumeric terminals or the Tektronix 4113
and 4115 color graphics terminals. Section nine (9) of this manual
explains Tektronix terminal operation. The ZyPAR rule, TEKTRONIX,

discussed in section eleven (11), explains how to tell ZyPAR that a
Tektronix terminal will be used.

2.2 FILES

2.2.1 INPUT FILES
ZyPAR input files are generated by SETUP and XLATE as follows:

1. filename.LIB XLATE generated file containing ZyPAR models
of telescoping macros.

2. filename.NTW XLATE generated network file, modified by ILOG
(CNTW) used as the ZyPAR network file. (Note:
ILOG (CNTW) modifies the chip.NTW file but
does not change the name or extension.)

3. filename.RL1 SETUP generated rules 1 file. The .RL1 file
contains technology dependent default rules.

4, filename.RL2 XLATE generated rules 2 file. The .RL2 file
contains technology dependent default rules.

5. filename.SED XLATE generated file containing bond pad
placement.
2.2.2 OUTPUT FILES
ZyPAR generates seven output files as fbllows:

1. filename.PLT general plot output file, used by ZyPLOT and
XCALMA.

2. filename.CAP parasitic capacitance file, used by ZyPSIM to
simulate final timing.
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3. filename.DMP ASCII file of cell placements.

4, filename.SAV binary circuit file.

5. filename.LBS binary ZyPAR library file.

6. filename.LOG listing of commands from latest ZyPAR session.

7. filename.LST Statistics and attributes datafile.
2.3 SPECIAL CELLS

If there are special cells in the circuit, these have to be described to
ZyPAR in the same format as the standard 1library. The file
containing a description of each of these cells will be copied to a file
of the name filename.CEL by SETUP, where filename is the name of the chip.

The ZyPAR special cell file contains the size of the cell and the
location of each of the input and output pins. The same name must be used
for the I/0 pin name as was given in the XLATE file. The first line of
the cell contains the name  of the cell, its size, the total number of
pins, the total number of classes, the number of output classes, and
the number of pins on the bottom and on the top.

Format:

INPUT xxxx CELL www hhh nn cc ncl ocl bb tt 11 rr

Where: xxxx = cell name

www = cell width

hhh = cell height

nn = total number of I/O conaections
nel = number of classes

ocl = number of output classes

bb = number of bottom I/0 connections
tt = number of top I/0 connections
11 = number of left I/0 connections

rr = number of right I/O connections
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The next 1line is the description of the bottom of the cell. Since
ZyPAR thinks in terms of grids, this line contains either the I/0 pin
name or a O (zero) for each pin location, reading 1left to right.
Trailing 2zeros do not need to be entered. Output I/0 pins are
preceeded by a slash. On the next line is the capacitive 1load which
each input pin presents to any cells which drive it, and the load which
each output pin is capable of driving. The input 1loads must be
negative, the outputs must be positive. 1If the port is to come out on
2nd level metal, a dollar sign, $, must precede the first letter of the
pin name. The format is the same for the top of the cell.

IN IN ouT
I [

Example: 3 input nand gate

INPUT GAA6 CELL 64 272 6 2 1 3 3
IN;A O IN /OUT;B

-30000 -30000 300000

IN IN;A O /OUT;B

-30000 -30000 300000

NOTE: The leftmost top input comes out on the 3rd possible port
location from the left on the bottom. The other two inputs
do not pass through the cell. The output comes out on both
top and bottom.

2.4 GETTING STARTED

Starting a composite design using ZyPART in general and ZyPAR specifically
is straight forward. The first step should be a review of the ZyPART and
ZyPAR reference manuals. Next, run SETUP and ILOG to initialize files and
generate ZyPAR required input files. ILOG will cause ZyPAR to run
automatically following XLATE. However, ZyPAR can be run independently by
typing ZyPAR as well. Subsequent sections of this manual explain the
various steps encountered in completing composite generation through ZyPAR.
These include network preparation prior to running SETUP, initial run,
additional runs, library modifications, network modifications, and ZyPAR
based editing.
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3 NETWORK PREPARATION

The
are

network that is used for ZyPSIM simulation must contain the entries which

essential for placement and routing by ZyPAR. The following should be

checked prior to execution of ZyPAR.

A.

B.

c.

Is the .PADS statement present?
Is there a pin number associated with each pin in .PADS?
FORMAT: (pin-name):1, (pin-name):2, etc.

Are the pin numbers consecutive, with no numbers skipped?

NOTE: Pin numbers must be present regardless of any need for a specific pin

D.

H.

I.

Doc:

order.

Are VDD and VSS pads present both in the .PADs statement and in the
network?

PREFERRED FORMAT: VDD PDC1 VDD PWR
VSS PDD1 VSS GND

1. PWR and GND could be any name, as long as the name i3 not used
anywhere else in the network.

2, If there is more than one VDD or VSS pad needed, the preferred format
for the additional pads is:

VDD1 PDC1 VDD1 PWR1
VSS1 PDD1 VSS1 GND1

3. The pads in the network are type '1' initially. The pads should be
changed to the corresponding types based on the pin locations.

Check that pad names used in the .PADS statement are used somewhere

within the circuit.

Verify that all pads have only one (1) pin signal in the .PADS

statement.

Check for macros starting with "P" or "A". They can be illegal.

1. Macros starting with "P" tell ZyPAR that those cells are pads, and
thus it looks for them in the .PADS statement.

2. Macros starting with "A" tell the router that they are analog cells,
and thus nmust now meet the analog cell requirements, i.e. they must
have analog cell endcaps, etc..

Check for non-telescoping macros used inside the telescoping macros.

These are not allowed.

Check for pads inside of macros. Only one pad is allowed.
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J. Comment out, with an asterisk, '#', all ZyPSIM primitives.
K. On macro cells with only one pad:

1. The model can have only one input signal.

2. Analog macro pads can have only one input.

L. Macro descriptions must have at 1least one signal name before a
continuation '+' is given.

Example:
.MACRO BUFA D -NOT- «MACRO BUFA
+CLK RT + D CLK RT
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_INITIAL RUN

After the directory has been 1initialized by running SETUP, an initial
placement is run by typing the command: ILOG <CR>. XLATE will be executed and
translates the ZyPSIM network file into ZyPAR format, nested MACRO's will be
expanded, and a consistency check will be performed. After this, XLATE will
ask for the number of rows. If a specific number of rows is required, enter
it at this time, if not, simply type a carriage return-- ZyPAR will determine
the number of rows.

ZyPAR will perform an initial placement trying several techniques to achieve
an optimal result. Several of these placements will be stored as '#BEST_1',
'#BEST_2'y, ..., these may be worked with as well as the one which ZyPAR will
select.

When the initial placement has finished, the prompt: ZYPAR> will appear. Any
of the commands under Edit Session may be given at this time. A common

command which is wused at this time is 'SIZE', followed by 'DM*' for second
level metal routing and feed cells.
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5 ADDITIONAL RUNS

Usually, several edit sessions will be made on a circuit. To return to where
ZyPAR 1left off at the last session, type: ZYPAR filename, where 'filename' is
the name 'of the circuit given to SETUP. Again, all the commands under Edit
Session may be given. You may want to review or edit the filename.RL2 file
for the ZyPAR rules (referenced in Section 11) before the next ZyPAR session.
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6 CHANGING THE LIBRARY

If the 1library changes between edit sessions, start up an edit session, then
type: DUMP <CR>, then EXIT <CR>. A file will be created in the directory by
the name: filename.DMP. Perform a new SETUP. Next, edit the filename.RL2
file and delete the 1line 'RESTORE LIB'. Perform a new ILOG. ZyPAR will
resume with the old placement, but will use the new library cells.
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7 _CHANGING THE NETWORK

If the logic of the circuit changes, start up an edit session, then type: DUMP
<CR>, then EXIT <CR>. A file will be created in the directory by the name:
filename.DMP. If the change in the network involves deleting cells from the
network, they must be removed form the filename.DMP file. If cells are added
to the network, they must be added to the dump file at any reasonable
location. The 'RESTORE_LIB' option in the filename.RL2 file should also be
deleted. Next perform a new SETUP, and a new ILOG. ZyPAR will resume with
the old placement, and new logic.
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8 EDIT COMMANDS

These commands may be enterd following the ZyPAR prompt.

8.1 APPEND
Append a cell or a list of cells to the end of the current row. Append
or A will not place a non-pad cell at the end of the row if there is a pad
already placed there.

abbreviation: A

format: APPEND celll cell2 ...

8.2 DELFED

Delete feed-thrus by moving cells from adjacent rows into the row with a
feed. The command will eliminate as many feed-thrus as possible.

abbreviation: D

8.3 DOUBLE_METAL

Cause a 1list of signals to use explicit feeds (i.e. 2nd layer metal),
instead of implicit feeds.

abbreviations: DM or DO
format: DOUBLE METAL signall signal2 ...

NOTE: If no signals are specified after the DOUBLEMETAL, a list of the
double metal signals will be displayed.

Also, if an asterisk 1is specified, all signals will use explicit feed
thrus.

Whenever possible use explicit feed thrus to improve the performance of
the circuit. The ZyMOS standard is explicit feed thrus. The recommended
command is DM *

CAUTION: A DUMP or RELOAD loses the DOUBLE_METAL information. After

executing a dump command and then reloading the file, the
DOUBLE_METAL command must be reentered.
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8.4 puMP

Dump the current placement and orientation of .each cell into the file:
'filename .DMP', where 'filename' 1is the name of the circuit. The DUMP
command 1is used whenever the original network or cell library is changed
prior to the next edit session. The filename.RL2 file will be changed
such that the placement and orientation specified by the filename.DMP file
will be used in the next ZyPAR session.

abbreviation: DU

8.5 D2

Delete feeds, algorithm #2. This method operates several orders of
magnitude faster than the command DELFED, and can delete more feeds, but
knows nothing about single ported cells.

D2 will not necessarily delete all the feeds. A second and third D2 may
delete more feeds. The D2 command may even end up creating additional
feed cells. A recommended technique is to use the D2 command until it was
unable to delete more feed cells, and then use the slower DELFED command
to delete the feeds which are caused by single ported cells. The command
can also be used 1in conjunction with the EVENUP command for a better
overall placement.

abbreviation: D2

8.6 EVENUP

Evenup the rows by moving cells out of long rows into short rows. This
may cause more feeds to be created.

abbreviation: EV

8.7 EXIT
Exit from ZyPAR. The currently active routing of the circuit will be used
to create a filename.PLT file and a filename.CAP file. The placements of
the cells will be restored when ZyPAR is run again. All versions of
routing held by the SAVE command are lost.

abbreviation: EX
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8.8 FIXPOSITION
Fix the position of a 1list of cells. This will prevent them from moving
during subsequent OPTIM's. The FIXPOSITION command will not hold a cell
in place if a GLOBAL, DUMP or RESTORE command is given.
abbreviation: FP or FIXP
format: FIXPOSITION celll cell2 ... celln
NOTE: If no cells are specified after the FIXPOSITION, a list of the
fixed cells will be displayed. A maximum of 40 fixpositions can be
specified between D, D2, EV, E2, etc commands.
8.9 FIXORIENTATION
Fix the orientation of a 1list of cells. This will prevent any of the
commands from re-orienting the cells. The FIXORIENTATION command will not
hold the orientation if a GLOBAL, DUMP or RESTORE command is given.
abbreviation: FO or FIXO
format: FIXORIENTATION xx celll ... celln
where: xx specifies the origin. Options are:
LL Lower Left
LR Lower Right
UL Upper Left
UR Upper Right

NOTE: If no cells are specified after the FIXORIENTATION, a list of the
fixed cells will be displayed. .
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8.10 HELP
Provides information on ‘the use and format of ZyPAR commands.
abbreviation: H
format: HELP command

where command may be one of the following:

APPEND EXIT LOGO RESTORE UNDOUBLE METAL
DELETE FIXPOSITION OPTIM  ROUTE UNFIXORIENTATION
DOUBLE FIXORIENTATION 02 SAVE UNFIXPOSITION
DUMP HELP PLACE  SIZE 1 THRU 99

D2 IC PLOT TRACE

EVENUP INPUT QUIT + -

8.11 1IC

Interchange the position of two cells. The cells will be interchanged
even if they are on different rows.

format: T1IC celll cell2

8.12 INPUT

Input edit session commands from a file. When the end of the file is
reached, control is returned to the terminal. This file may contain any
list of commands which have been found to be useful, or it may be the
filename.LOG file created during the previous edit session (if something
had gone wrong). Before the .LOG file is used as input, it must be
renamed, as it 1is re-written every edit session. Note that there is a
maximum limit of 40 cell movements before a "ROUTE", "EVENUP"," OPTIM" or
"02" must be given.

abbreviation: 1IN

format: INPUT filename

8.13 LOGO

Place the ZyMOS 1logo and other special edits to the circuit. This
requires a Tektronix 4113 or 4115 with tablet, and requires that a PLOT
of the circuit has already been sent to the 4113 or 4115. The LOGO
command activates the use of the graphics tablet and menu area on the 4113
or 4115,

abbreviation: L

Doc: 20-010-415 Rev: D 8-4 September 1984



ZyMOS Corporation ZyPAR Reference Manual ZyP Design System

8.14 OPTIM

Optimize the routing by interchanging adjacent cells within a row when
this reduces the interconnect length. The 'Y' dimension will be reduced
while the 'X' dimension will not be affected. Several passes are made
until no furthur improvement is obtained.

abbreviation: 0

8.15 02

"02" is the optimization technique number two and is much faster (uses
less CPU time) than optimization technique "O". This technique operates
by placing every cell in each row such that it has the same number of
connections pulling it to the left as to the right. It will iterate 9
times. The 02 command works well in conjunction with the OPTIM command
since the 02 command 1looks at the entire row of cells, and the OPTIM
command looks at adjacent cells.

abbreviation: 02

8.16 PLACE
Place a list of cells after a specific cell in the current row. The list
of cells is given first, then a slash, '/', then the cell after which the
list is to be placed.
abbreviation: PL

Format: PLACE celll cell2 ... celln / aftercell
or: PLACE celll cell2 ... celln

In the first example, cells celll thru celln are to be placed after cell
'aftercell!’

In the second example, cells 'celll' thru 'celln' are to be placed at the
begining of the current line.

8.17 PLOT
Plot the circuit on the Tektronix 4113 or 4115. This requires the use of
a Tektronix 4113 or 4115 as the terminal. A ROUTE is also performed
automatically. The PLOT command must not be given when using non

Tektronix terminals.

abbreviation: P
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8.18 QUIT
Quit ZyPAR and exit without saving any edits. from this ZyPAR session.

abbreviation: 'Q

8.19 RESTORE

Restore a previously saved placement. The same name must be given as was
given to the SAVE command to identify the placement.

abbreviation: R
- format: RESTORE trialx.
NOTE: If no name is specified after the RESTORE, a list of the currently
saved placements will be displayed.
8.20 ROUTE

Route the circuit, choosing the best orientation of each cell. The
placement of the cells will not change.

abbreviation: RO

8.21 SAVE
Save the current placement for possible future restoration. A name must
be given to identify the placement. Up to nine saved placements are
supported by ZyPAR. Only .- the 1last saved placement is restored when
another ZyPAR session 1s restarted.
abbreviation: S
format: SAVE trialx
NOTE: If no name is specified after the SAVE, a list of saved placements
will be displayed.
8.22 SIZE

Print the major statistics on the current size of the circuit. This
includes the length of each row, number of feeds and total chip size.

abbreviation: SI
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8.23 TRACE
Trace the specified signal on the Tektronix terminal.  The signal will
appear in yellow. This command requires that a 4113 or 4115 is being
used, and that a PLOT command has already been given. To turn the
flashing off, use the PLOT command.
abbreviation: T
format: TRACE signal
8.24 UNDOUBLE_METAL

Cause a 1list of signals to again use implicit feeds instead of explicit
feeds (i.e. 2nd layer metal feeds).

abbreviations: UDM UDO UND
format: UNDOUBLE METAL signall signal2 ...

NOTE: If no signals are specified after the UNDOUBLEMETAL, a list of the
double metal signals will be displayed.

Also, if an asterisk is specified, all signals will no longer use explicit
feed thrus.
8.25 UNFIXORIENTATION

Remove the specified cells from the 1list of cells which have their
orientation fixed.

abbreviation: UFO or UNFIXO
format: UNFIXORIENTATION celll ... celln
NOTE: 1If no cells are specified after the UNFIXORIENTATION, a list of the
fixed cells will be displayed.
8.26 UNFIXPOSITION

Remove the specified cells from the 1list of cells which are fixed in
position.

abbreviation: UFP or UNFIXP
format: UNFIXPOSITION celll cell2...celln

NOTE: If no cells are specified after the UNFIXPOSITION, a list of the
fixed cells will be displayed.
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8.27 n

. Sets current row to n and displays the cells in row n

8.28 +

Advances to the next row and displays the cells which exist in.that row.

8.29 -

Backup to the previous row and displays the cells which exist in that row.
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9 OPERATING THE TEKTRONIX 4113 0

4115 TERMINAL

The Tektronix may be used to display the current routing, and to place special
cells, such as the logo, part number, etc.

The screen of the Tektronix will be organized as 34 lines of 80 characters in
normal operation outside of ZyPAR, but ounce 1in ZyPAR the screen will be
arranged into 4 ‘'windows'. At the bottom of the screen will be 5 lines of
dialog area. Using the thumbwheels, the dialog area can be scrolled up or
down to make up to 100 of the previous lines visible. Above the dialog is the
main viewing window, normally used to display either the entire circuit, or
whatever portion has been most recently zoomed into. The upper rignt of the
screen is wused to zoom in on cell names--this is to allow the viewing of the
name of cells which may not be visible in the main view window. . Below this is
a menu area used in placing the part number, ZyMOS logo, etc.

9.1 OPERATING THE DISPLAY

There are 4 keys on the right side of the keyboard next to the
thumbwheels. Two have 1lights to indicate whether they are active~-the
Zoom and Pan keys.

The Zoom and Pan keys are push-on, push-off tybe keys. Push the Zoom key,
and the 2zoom function is activated. Push the zoom key again, and it is
de-activated. The same is true for the Pan key.

Whenever the 2zoom or pan key is active, the thumbwheels manipulate the
zoom or pan box--not the scrolling of the text area.

9.1.1 Z00M

To zoom in on a section of the circuit, press the zoom key. The light
on the key will turn on, and a dashed box will appear in the main view
window. The thumbwheels may be turned to make the dashed box larger
or smaller. When the View key is pushed, the portion of the circuit
inside the dashed box will become the next view (i.e. take up the
entire main window).

9.1.2 PAN

To pan, i.e. move the dashed box across the screen, press the pan
key. The light on the key will turn on, and a dashed box with a plus
sign in 1its center will appear. This box may be moved using the
thumbwheels. When the View key is pushed, the portion of the circuit
inside the dashed box will become the next view.
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9.1.3 RESTORING THE PREVIOUS VIEW

To go back to the previous view of the circuit, press the shift key
and the View key simultaneously. This operation may be repeated up to
four times to backup to previous views.

9.1.4 VIEWING A CELL NAME

The window on the upper right of the screen is used for viewing the
names of the cells without disturbing the drawing in the main view
window. This wmay be done by first setting the zoom box around the
name of the cell of interest, then pressing the Next View key twice.
This will move the Zoom box to the upper right window. Next press the
View Kkey to display the cell name. If the name is still too small,
the =zoom and pan functions work the same in the upper right window as
they do in the main view window.

9.1.5 CANCELING THE DRAWING OF THE CIRCUIT

In many cases, especially with large drawings, it may be desirable to
cancel the drawing of the circuit on the screen after pressing the
view key. To accomplish this, there is a key in the upper right of
the keyboard labeled 'LOCAL' and 'CANCEL'. Pressing the shift key and
the LOCAL/CANCEL key simultaneously will cause the Tektronix to stop
drawing. Please note that the drawing will stop only if this is
during local pan and zoom. The drawing will not stop if this is the
display specified by the PLOT command.

9.2 OPERATING THE TABLET

The tablet on the 4113 or 4115 is activated by the LOGO command, and is
used to place the ZyMOS logo, the part number, alignment targets, CD cell,
pad one indicators, and text. After typing LOGO <CR>, the menu window
will be filled with several options from which to choose. The pen may be
used to select an option by moving the tip of the pen across the tablet
until the cross-hairs on the screen are over the desired option, then
pressing down on the pen to select that item. Once a menu option has been
selected, a new menu will appear which allows it to be implemented. Once
the option is completed, select the 'Done' option, and the previous wmenu
will re-appear.

9.2.1 SPECIAL CELLS

There are several menu selections which allow the placement of special
cells -- Logo, CD, Alignment targets, and Pad One. 1In-each of these
selections, the pen will operate first in the main window. As the pen
is moved, the cell selected will move across the screen. Once the
correct position has been found, pressing the pen on the tablet will
'put' it in place. The pen will then operate in the menu area for
picking the next operation.
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9.2.2 TEXT

Before placing device numbers or other characters, ZyPAR prompts for
the characters. Once the characters have been typed, a box will be
drawn 1n the main window which can then be placed in the same manner
as the special cells. Once the text has been placed, it may be scaled
to the appropriate size by selecting the scale option.
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10 STRATEGIES IN OPTIMIZING A CIRCUIT

10.1 INITIAL RUN

The placement from the initial run can be improved with operator
assistance. There are at least two aproaches to choose from: try various
combinations of the EVENUP, D2, and OPTIM commands on each of the #BEST...
placements, or, seed some of the largest cells to fixed positions, and re-
try the global placement.

10.1.1 WORKING WITH THE #BEST PLACEMENTS

ZyPAR will try various methods of optimizing the initial placement.
The results of each of these are automatically saved during the Global
placement. The names of the saved placements are '#BEST_AREA0O...Q4',
'#BESTX_DIMOO...04', '#BESTY_DIM0O...04', for the 5 best area, x
dimension, and y dimension placements. Since fewer than 5 techniques
are tried, there will be duplicates among these placements. ZyPAR
will always start the initial edit session with the best area
placement. There are cases where other choices may be better. For
example, another placement may be much better in the y direction, but
due to a single long row be worse in total area. Often this can be
fixed by moving cells out of the long row.

After deciding on-a placement to work with, a good strategy may be to
try the EVENUP followed by the D2 command, and to repeat the sequence
until no furthur improvement in the x-direction is obtained. Optimize
the y-direction with the OPTIM command. ' Any obvious cell movements to
improve the routing can be made anytime in the sequence. The final
command, however, should be OPTIM. The results can be SAVE'd if it
appears to be a good candidate for further work. Then, the next
'"#BEST' placement can be tried.

10.2 TECHNIQUES FOR SUBSEQUENT EDIT SESSIONS

10.2.1 EVENING UP THE ROWS

The EVENUP command is quite effective 1in evening up the rows.
However, due to the heuristic algorithm that is used, the rows are not
as even as they can be. Sometimes, several rows will be even (but
short), followed by several other even (but long) rows, followed by
more even (again short) rows. This occurs because the EVENUP command
can locally even up the rows, but has trouble deciding which cells to
move from the long rows to the short rows without creating an excess
of feeds. The best approach is to run the series: D2, EVENUP until no
improvement can be made and then manually move some of the cells to
evenup the rows.

An alternate and sometimes simpler technique is to find a large cell
in a 1long row which has most of its connections going to the top of
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the circuit. Move that cell to one of the first short rows at the top
of the chip, fix its position, and run a D2. This will tend to drag
the cells connected to that large cell out of the long rows into the
short rows at the top in order to delete all the feeds which were
created when the large cell was moved. This should be done for each
group: of short rows.. An EVENUP at this point will be much more
effective because the cause of long and short rows has been removed.
The large cells should then be unfixed from their positions.

10.2.2 CRITICAL PATHS

In some circuits, it may be known beforehand that certain signals are
sensitive to 1load capacitance. 1In others, these signals will not be
known until the routing has been performed. In either case, the
filename.CAP file should be periodically examined to see which signals
are heavily loaded.

Once the critical paths are known, the TRACE command may be used to
see where all the cells are for a given signal, and the appropriate
edits made.

10.2.3 OPTIMIZING ROUTING

The OPTIM command will try to produce an optimal routing by exchanging
adjacent cells 1if this results in a shorter total wire length. This
technique can be improved through manual placement of cells.

If there are a pair of cells on the 1left side of the cirecuit,
connected to each other, and each having a single connection to the
right side of the circuit, neither will move to the right--each one
will hold the other  on the left side of the circuit. This is true
whether the cells are in the same row or in different rows. Both will
have to be manually moved to the right side of the chip.

A cell that 1is pulled to the right will not be exchanged with its
neighbor to the right if the neighbor is pulled as strong or stronger
to the right. This can effectively freeze the first cell (and any
others to the left of it).

10.3 FEED. CELLS

When feed cells are created, ZyPAR takes an  average of all the x-
coordinants in the row above and the row below the feed rows. This x-
coordinate .will 'be wused as the location at which the feed is placed for

:all the feeds for that signal. After the feed is placed, it is treated
Just 1like any other cell. It may be moved by a PLACE command, or even
fixed in position. Thus,.total control is possible over feed thrus.
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10.4 MANUAL PLACEMENT

A complete manual placement may be performed by typing the placement of
every cell in the circuit into the filename.DMP file, and placing a RELOAD
option in the filename.RL2 file. The format of the filename.DMP file is
most easily explained by listing one. The row number is given first, then
several 1lines of cell-name and orientation pairs. This is the order of
the cells in the row, reading from left to right. An asterisk at the end
of the 1line indicates that there are more cells for the row on the next
line. The only cells which need not be entered in the filename.DMP file
are the feed cells.

Once the filename.DMP file is created, ZyPAR may be run. Tt will read the

library and filename.NTW file, then re-load from the filename.DMP file.
From this initial placement, any of the normal edits may be made.
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11 ZyPAR RULES
ZyPAR has two files which contain the rules to be followed for the chip. The
first file, filename.RL1, contains the rules which are always true for the
chip. The second  file, filename.RL2, 1s used to communicate between edit
sessions. Normally, these two files are transparent to the user. Only rarely
will changes be necessary, and these should be done by an experienced user.
Some of the rules are TRUE/FALSE options. If the option is specified without
a TRUE/FALSE argument, it will be considered to be 'TRUE'. Or, a specific
TRUE or FALSE may follow. For example:

STRIP

STRIP = TRUE

STRIP FALSE
Some options require an arguﬁent. These arguments may be an alpha-numeric
string, an integer, or a real number. If the option requires a distance
(numeric value) argument, they will be specified in ZyPAR units. For the
Zy40000 1library cells, each ZyPAR unit is one micron. For the Zy50000 series
library cells, each ZyPAR unit is one-half micron. The option may be followed
by an equal sign, '=', or by a blank. Examples:

METAL_WIDTH=6

NROW 5

CD_CELL = XAG1

11.1 ALIGN_CELL
Specifies the name of the cell to be used for alignment targets.
e.g: ALIGN_CELL = XAQ1

default: None. ALIGN_CELL must be specified.

11.2 CD_CELL
Specifies the name of the CD (critical dimension) cell.
e.g: CD_CELL = XAR1

default: None. CD_CELL must be specified.
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11.3 CLUSTER_AREA
During the global placement algorithm, cells are gathered together into
clusters. This parameter specifes the maximum size of a cluster as a
~fraction of the total active area of the chip. For example, CLUSTER_AREA
= .20 would indicate that a cluster should grow no larger than
20% of the total cell area.
e.g: CLUSTER_AREA = .30

default: 0.20

11.4 CMOS
This indicates that the chip uses CMOS technology.
e.g: CMOS False

default: TRUE

11.5 CONTACT1_CELL
Specifies the name of the metal to polysilicon contact cell.
e.g: CONTACT1_CELL = XAK1

default: Blank.

11.6 CONTACT2_CELL
Specifies the name of the metal 2 to Metal 1 contact cell.
e.g: CONTACT2_CELL = XAK2

default: Blank.

11.7 CONTACT_SPACE

Specifies the minimum distance required from the center of one contact to
the center of another contact. Distance is given in ZyPAR units.

e.g:s CONTACT_SPACE = 20

default: None. CONTACT_SPACE must be specified.
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11.8 DEBUG

Specifies that every debug option is to be turned on. This will create
excessively large output to the terminal and output files.

e.g: DEBUG

default: FALSE

11.9 DEBUG_OPTIM
Turns debugging diagnosties on during the OPTIM command.
e.g: DEBUG_OPTIM

default: FALSE

11.10 DEBUG_PLACE
Turns debugging diagnostics on during global placement.
e.g: DEBUG_PLACE

default: FALSE

11.11 DEBUG_ROUTE
‘Turns debugging diagnostics on during routing of the circuit.
e.g: DEBUG_ROUTE

default: FALSE

11.12 DIFF_LAYER
Specifies the Calma GDS layer of the diffusion layer.
e.g: DIFF_LAYER = 12

default: None. DIFF_LAYER must be specified.
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11.13 DIFF_OVERLAP
Specifies . the amount, ‘in -ZyPAR units, that diffusion side connections are
set back from .the eell border. ZyPAR will create a small rectangle to
connect these side connections for telescoping macro cel}s.
e.g: DIFF_OVERLAP = 3

default: None. DIFF_OVERLAP must be specified.

11.14 FEED_CAP
Specifies the capacitance of a feed thru cell. Units are in picofarads
e.g: FEED_CAP = .4500

default: O -- i.e. there is no capacitance.

11.15 FEED_NAME
Specifies the name of the feed thru cell.
e.g: FEED_NAME = XAG1

default: None. FEED_NAME must be specified.

11.16 FRACT_DIST
Specifies the maximumﬁ allowed distance betweéh seeded cells while still
having them in the same cluster during global placement.: The distance is
expressed as a fraction of the estimated side dimension of the final chip.

e.g: FRACT DIST = .15

defaults:s .25

11.17 GRID_SIZE

Specifies the default spacing in ZyPAR units between adjacent pins of a
cell. :

e.g: GRID_SIZE = 16

default: None. GRID SIZE must be specified.
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11.18 LIB_TYPE
Specifies the type of library. Possible answers are:
Zyl4: Zyl40000 Silicon gate CMOS
2y5: Zy50000 Silicon gate HCMOS
e.g: LIBTYPE = Zy4

default: None. LIBTYPE must be specified

11.19 LOGO_CELL
Specifies the name of the Logo cell.
e.g: LOGO_CELL = XAZ1

default: None. LOGO _CELL must be specified.

11.20 METAL_CAP
Specifies the capacitance of metal in picofarads per square ZyPAR unit.
e.g: METAL_CAP = .0014 '

default: 0.0

11.21 METAL_CONTACT

Specifies the size of the metal square around a contact in ZyPAR units.
For example, if a contact is 6 ZyPAR units, and the metal overlap is 2
ZyPAR units, METAL_CONTACT would be 10 ZyPAR units.

e.g: METAL_CONTACT = 10

default: None. METAL CONTACT must be specified.

11.22 METAL_LAYER
Specifies the Calma GDS layer for metal.
e.g: METAL_LAYER = 7

default: None. METAL_LAYER must be specified
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11.23 METAL_SPACE
Specifies the minimum metal to metal :spacing in ZyPAR units.
e.g: METAL_SPACE = 6

default: None. METAL_SPACE must be specified.

11.24 METAL_SWIDTH

Specifies the width of metal side connections between telescoping macro
cells in ZyPAR units.

e.g: METAL_SWIDTH = 8

default: None. METAL_SWIDTH must be specified.

11.25 METAL_WIDTH
Specifies the mimimum metal width in ZyPAR units.
e.g: METAL_WIDTH = 6

default: None. METAL WIDTH must be specified.

11.26 METAL2_CAP

Specifies the capacitance of 2nd metal in picofarads per square ZyPAR
unit.

e.g: METAL2 CAP = .0014

default: 0.0

11.27 METAL2_LAYER
Specifies the Calma GDS layer for 2nd level metal.
e.g: METAL2 LAYER = 28

default: O

Doc: 20-010-415 Rev: D 11-6 September 1984



ZyMOS Corporation ZyPAR Reference Manual ZyP Design System

11.28 METAL2_SPACE

Specifies the minimum metal to metal spacing, in ZyPAR units, on 2nd level
metal.

e.g: METAL2 SPACE = 6

default: O

11.29 METAL2 WIDTH
Specifies the mimimum 2nd level metal width in ZyPAR units.
e.g: METAL2 WIDTH = 8

default: O

11.30 MIN_CLUSTER
Specifies the mimimum number of clusters to create during global
placement. ZyPAR will stop combining clusters when this number has been
reached.

e.g: MIN_CLUSTER = 6

default: 10

11.31 NBEST
Specifies the number of best placements to be saved during global
placement. Once this number of placements in each category has been
reached, a new placement will be saved only if it is better than one of
the ones already saved, and the old one will be deleted.
e.g: NBEST = 4

default: 5

11.32 NO_INIT

Specifies that no initial optimization techniques are to be performed
during global placement.

e.g: NO_INIT

default: False. i.e. initial optimization will be performed.

Doc: 20-010-415 Rev: D 11-7 September 1984 '



ZyMOS Corporation ZyPAR Reference Manual ZyP Design System

11.33 NROW
Specifies the number of rows in the circuit.
e.g: NROW = 12
default: ZyPAR will determine the numbér of rows depending on the
number of grids and the estimated active to routing ratio, RATIO.
11.34 POLY_CAP
Specifies the poly capacitance in picofarads per square ZyPAR unit.
e.g: POLY CAP = .0012

default: 0.0

11.35 POLY_CONTACT
Specifies the size of the poly around a contact. For example, if the
contact is 6 ZyPAR units, and the poly overlap is 1 ZyPAR unit,
POLY_CONTACT would be 8 ZyPAR units.
e.g: POLY_CONTACT = 8

default: None. POLY CONTACT must be specified.

11.36 POLY_LAYER
Specifies the Calma GDS layer for the polysilicon.
e.g: POLY_LAYER = 6

default: None. POLY LAYER must be specified.

11.37 POLY_OVERLAP

Specifies the amount a poly side connection between adjacent telescoping
macro cells must overlap the edge, in ZyPAR units.

e.g: POLY_OVERLAP = 6

default: None. POLY_OVERLAP must be specified.
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11.38 POLY_RUN
Specifies the maximum horizontal poly run‘length in ZyPAR units. This
will determine when horizontal runs must be made in metal, even if it is
physically possible to make a run in poly under another metal.
e.g: POLY RUN = 200

default: O

11.39 POLY_SPACE
Specifies the mimimum poly to poly spacing in ZyPAR units.
e.g: POLY_SPACE = 6

default: None. POLY SPACE must be specified.

11.40 POLY_SWIDTH

Specifies the width, in ZyPAR units, of poly side connections between
adjacent telescoping macro cells.

e.g: POLY_SWDITH = 6

default: None. POLY_SWIDTH must be specified.

11.41 POLY_WIDTH
Specifies the mimimum poly width in ZyPAR units.
e.g: POLY_WIDTH = 6

default: None. POLY WIDTH must be specified.

11.42 RATIO

Specifies the ratio of cell height to channel routing "width". This value
is used by ZyPAR to estimate the chip size. -

e.g: RATIO = 1.5

default: 0.5
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11.43 RELOAD
.Specifies that. the circuit is to be reloaded from the filename.DMP file.
. This = command. is wusually .found in the filename.RL2 file, and is
.- automatically generated when an edit session is terminated with a DUMP and
“EXIT command. )
‘e.gt RELOAD

default; False

11.44 RESTART
Specifies that the circuit is to be RESTARTed from the previous routing.
This command is usually found in the filename.RL2 file, and 1is
automatically generated when an edit session is terminated with an EXIT
command .

e.g: RESTART

default: False

11.45 RESTORE_LIB
Specifies that the 1library is to be read from the saved library file,
filename.LBS, as opposed to being read from the ZyP library and local
library files. Since filename.LBS is a binary file, it will be read much
faster. ZyPAR will automatically place a RESTORE_LIB option in the
filename.RL2 file at the end of every ZyPAR run except those containing a
DUMP command or a QUIT command.
e.g: RESTORE_LIB

default: False

© 11.46 SCALE

'Specifies that the scaling factor for the ZyPAR units to match the GDS
units on Calma. . For Zyd4 library, SCALE = 2. For Zy5 library, SCALE = 1.

e.g: SCALE = 2

" default: 2
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11.47 SCRIBE_GAP1 THRU SCRIBE_QAP18
Specifies the gap between the active area and the inside edge of each
scribe ring in ZyPAR units. There are up to 18 scribe rings which can be
defined. o :
e.g: SCRIBE_GAP1 = 34
default: SCRIBE_GAP1 must be specified for the metal layer. All
others are optional.

11.48 SCRIBE_LAY1 THRU SCRIBE_LAY18

Specifies the Calma'GDS layer for each scribe ring. Several rings may be
on the same layer.

e.g: SCRIBE_LAY1 = 7
default: SCRIBE_LAY1 must Dbe specified for the metal layer. All
others are optional.
11.49 SCRIBE SIZE
Specifies. the minimum width, in ZyPAR units, of the scribe area from the
edge of the active area to the center of the scribe. This width will be
rounded up to the next even mil (after shrink).

e.g: SCRIBE_SIZE = 34

default: None. SCRIBE_SIZE must be specified.

11.50 SCRIBE_WID1 THRU SCRIBE_WID18
Specifiesvthe width, in ZyPAR units, of each scribe ring.
e.g: SCRIBE_WID1 = 15
default: If not specified, and a GDS layer has been specified for

this ring, the - ring will extend to the center of the
scribe.
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11.51 SHRINK
Specifies the amount by which the circuit is to:be shrunk. This parameter
will not cause ZyPAR to shrink any coordinates. It is only used to
determine where the center of the scribe should be.
e.g: SHRINK = .86

default: 0.0°

11.52 TEKTRONIX ‘
Specifies that ZyPAR is being operated from a Tektronix 4113 or 4115. This
enables all the Tektronix commands. Care must be takea if this rule is
true when operating ZyPAR from a terminal other than a 4113-- if a
Tektronix command is given, the terminal response is undetermined.
e.g: Tektronix

default: False

11.53 VDD_LAYER
Specifies the Calma GDS layer on which VDD layer comes out on the cells.
e.g: VDD_LAYER = 7

default: None. VDD_LAYER must be specified.

11.54 vDD_LOC
Specifies the 1location at which VDD comes out of the side of cells for
which a 1location 1is not explicitly given. The location is specified in
ZyPAR units from the bottom of the cell.
e.g: VDD_LOC = 220

default: None. VDD_LOC must be specified.

11.55 VSS_LAYER
Specifies the Calma GDS layer on which VSS is connected to the cells.
e.g: VSS_LAYER = 7

default: None. VSS_LAYER must be specified.
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11.56 VSs_LoC
Specifies the 1location at which VSS is to be connected to on cells for
which no explicit location has been given. The location is expressed in
ZyPAR units from the bottom of the cell.
e.g: VSS_LOC = 12

default: None. VSS_LOC must be specified.

11.57 WHRATIO
Specifies the target width to height ratio of the chip. If the number of
rows ("NROW" option) is not specified, the number of rows will be
determined from this ratio "WHRATIO"™ and the total active area in the
cell.
e.g: WHRATIO = 1.3

default: 1.0

11.58 ZYPLIB
Specifies that the ZyP artwork library will be used.
e.g. ZYPLIB

default: TRUE
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10-3 SCRIBE_WID1 11=-11
SETUP 1-1,2-1,2-2,2-3,4-1,
P 5-1,6-1,7=1
Shrink 11=11,11-12
Pad columns Side connections 11-4,11-6,
Pan 9-1,9=-2 11-9
Part number 9-1,9-2 Spacing 11-4,11-6,11-7,11-9
Pin 2-2,2-3,3-1 Special cells 2-2,9-1,9-2,9-3
Place 1-1,8-1,8-3,8-4,8-5, Statistics 2-2,8-6
9-1,9-2,10-2,
11-10 T
Placement 1=1,2-1,3-1,4-1,
6-1,7-1,8-2, Tablet 8-4,9-2
8-6,9-2,10-1, Tektronix 2-1,8-4,8-5,8-7,
10-2,10-3, o 9-1,9-2,11=12
11-2,11-3, Telescoping 2-1,3-1,11=4,
11-4,11-7 : . 11-6,11-8,11-9
PLOT 2-1,8-4,8-5,8-7,9-2 Terminal  2-1,8-4,8-5,8-7,9-1,
POLY_CAP “11-8 11-3,11-12
POLY_CONTACT 11-8 Text 9-1,9-2,9-3
POLY_LAYER 11-8 Thumbwheels 9-1
POLY_OVERLAP 11-8 TRACE 8-4,8-7,10-2
POLY_RUN 11-9
POLY_SPACE 11-9 i
POLY SWIDTH 11-9
POLY WIDTH 11-9 UNDOUBLE_METAL 8-4,8-7
Previous view 9-2 UNFIXPOSITION 8-4,8-7
PWR 3-1
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VDD 3-1,11-12
VssS 3-1,11=12,11=13
W

WHRATIO 11-13
X

XLATE 1-1,2-1,2-3,4-1
Z

Zoom 9-1,9-2
ZYPART 1-1,2-1,2=-3
ZYPLIB 11-13
ZYPNET 1-1
ZYPSIM T=142=1,3=1,3-2,4=1
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