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A Method of Design for Hierarchical Testability for
Data Flow Intensive Circuits at Register Transfer Level

SHINTARO NAGAILT SATOSHI OHTAKE! and HIDEO FUJIWARAT

This paper proposes a non-scan DFT method for hierarchical testability of a register-transfer
level data path using control vector sequences generated by an original controller. In hierar-
chical test generation, a test plan for each module in the data path is generated. The test plan
consists of a control vector sequence that can justify any value to the inputs of the module
under test from some primary inputs and can propagate its output value to a primary output.
In order to generate a control vector sequence for a test plan from the original controller, we
extract an extended test control data flow graph from the data path and the controller. In our
proposed method, the area overhead for a hierarchically testable data path is smaller than our
previous work since the area overhead for the test controller to supply such test plans to the
data path is small. Furthermore, our proposed method can achieve complete fault efficiency
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and at-speed testing.
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Fig.1 A data flow intensive circuit at RT level.
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Fig.2 The data path of T'seng.

Input | State Outputs

reset |PS|NS |11 12 I3 14 15 16 m1m2 m3 m4 m5m6 m7
1 JAny|S1{1 011110111000
0 S1{S2{0 1000000 O0OOTU OO
0 S2|S3|]1 001000 00O 1100
0 S3|S4{1 101000 010011
0 S4/S5{1 010001 00 0O0O00O0
0 S5/S1{0001110000O0TO00O0

03 TsengOOOOODOODODODO
Fig.3 The state transition graph of T'seng.
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Fig.4 An ETCDF graph of T'seng.
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Fig.5 A procedure of DFT.
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Fig.6 Architecture of test plan application.
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Fig.7 Adding a MUX for register initialization.
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Fig.8 Making a reset MUX controllable.
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Table 1 Properties for edges connecting to a starting
node of test plan generation.
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Table 2 Property transformations.
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Table 3 Circuit characteristics.
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Table 4 Area overheads.
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Table 5 Test generation results.
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