Mixed-signal Behavioral interaction Behavioral interaction Mixed-signal

Table 8-1 lists how the various discrete net/variable types can be accessed from a
continuous context.

If an undeclared net segment has multiple comparable disciplines connected to it, a
connect statement shall specify which discipline to use during discipline resolution.

Table 8-1—Discrete net/reg/variable access from a continuous context

8.3  Behavioral interaction ) ; — )
Discrete net/reg/ Examples Equivalent | Access to this discrete net/reg/variablg
Verilog-AMS HDL supports several types of block statements for describing behavior, variable type continuous type from a continuous context
such asnalog blocks,initial  blocks, andiways blocks. Typically, non-analog variable type
behavior is described initial andalways blocks, assignment statements, or assign real realr; real Discrelte reals are accessed in the continuous contgxt
declarations. There can be any numbenitdl  andalways blocks in a particular real as real numbers.
Verilog-AMS HDL module. However there can only be anglog block in that rm[0:8];
module. integer integer i; integer Discrete integers are accessed in continuous context
. . . . . . as integer numbers.
Nets and variables in the continuous domain are tercoatinuous netandcontinuous !”‘eog'if
variablesrespectively. Likewise nets, regs and variables in the discrete domain are i m{0:4}; i i i i i
termeddiscrete netxdiscrete regsanddiscrete variablesin Verilog-AMS HDL, the bit regrl; integer Eéfgéfs‘f :r';irécé :S"ngi‘:]pt'ﬂgig%‘ﬁﬁ)ﬁgdcgr?gxt o
nets and variables of one domain can be referenced in the other’s context. This is the wire wl; integer numbers.
means for passing information between two different domains (continuous and discrete). reg [0:9] The sign bitbit 31 ) ofthe integer is always set to
Read tions of nets and variables in both domains are allow from both context Ho:7]; zero (). The ‘owest bt of the bit grouping is
€ad operations of nets a ariables oth domains are allow irom both contexts. ’ mapped to théth bit  of the integer. The next bit
Write operations of nets and variables are only allowed from the context of their domain. reg r[0:66]; of the bus is mapped to tHst bit ~ of the integer
. and so on.
Verilog-AMS HDL provides ways to: reg [0:34] If the bus width is less than 31 bits, the higher bits of
i ] ] ] ) Tb; the integer are set to zei®)(
* access discrete primaries (e.g., nets, regs, or variables) from a continuous context /Qccessuofdilscrete bit groupings with greater than 3
its is illegal.
e access continuous primaries (e.g., flows, potentials, or variables) from a discrete ] ] ] ] ]
context The syntax for a Verilog-AMS HDL primary is defined in Syntax 8-1.
» detect discrete events in a continuous context
. . . primary ::=
+ detect continuous events in a discrete context number
P Lo . o identifier
The specific time when an event from one domain is detected in the other domain is I identifier[ expressio
subject to the synchronization algorithm described in 8.3.6 and Section 9. This algorithm | identifier] msh constant_expressiorish_constant_expressidn
also determines when changes in nets and variables of one domain are accessible in the | concatenation
other domain. | analog_function_call
| string
| access_function
8.3.1 Accessing discrete nets and variables from a continuous context -
Syntax 8-1—Syntax for primary
Discrete nets and variables can be accessed from a continuous context. However,
because the data types which are supported in continuous contexts are more restricted Examples:
than those supported in discrete contexts, certain discrete types can not be accessed in a ) ) . .
continuous context The following example accesses the discrete prinafyom a continuous context.
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Mixed-signal Discipline resolution

8.3.6.3 Analog primary appearing in a digital expression
In this case, an analog primary (variable, potential, or flow) whose value is calculated in
the continuous domain appears in a expression which is in the digital context; thus the
analog primary is evaluated in the digital domain.

The expression shall be evaluated using the analog value calculated for the time
corresponding to a real promotion of the digital time at which the expression is
evaluated.

8.3.6.4 Digital primary appearing in an analog expression
In this case, a digital primary (reg, wire, integer, etc.) whose value is calculated in the
discrete domain appears in an expression which is in the analog context; thus the analog
primary is evaluated in the continuous domain.

The expression shall be evaluated using the digital value calculated for the greatest
digital time tick which is less than or equal to the analog time when the expression is
evaluated.

8.3.7 Function calls

Analog functions can only be called from a continuous context. Digital functions can
only be called from a digital context.

8.4  Discipline resolution

In general a mixed-signal is a collection of nets, some with discrete discipline(s) and
some with continuous discipline(s). Additionally, some of the nets can have undeclared
discipline(s). Discipline resolution assigns disciplines to those nets whose discipline is
undeclared. This is done to control auto-insertion of connect modules, according to the
rules embodied inonnect statements

The assignments are based on: discipline declaratifsyit_discipline directives (see
3.6), and the hierarchical connectivity of the design. Once all net segments of every
mixed-signal has been resolved, insertion of connect modules shall be performed.

8.4.1 Compatible discipline resolution

One factor which influences the resolved discipline of a net whose discipline is
undeclared is the disciplines of nets to which it is connected via ports; i.e., if multiple
compatible disciplines are connected to the same net via multiple ports only one
discipline can be assigned to that net. This is controlled byrdtveto form of the
connect statement; the syntax of this form is described in 8.7.2.

If disciplines at the lower connections of ports (where the undeclared net is an upper
connection) are among the disciplinesiigripline_list theresult_disciplinds the discipline
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