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CUDA ESD ALGORITHM RESULTS

— | ' The check 5.1.3. previously described was implemented

and executed both on a classic CPU as a single thread Parse netlist
application and on an NVIDIA driven GPGPU. l
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CONCLUSIONS

In this poster we presented an ESD check algorithm designed for GPU that performs up to 100 times faster
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i e : : ‘ AMSIMCEL approach is scalable to multiple GPU devices, can handle circuits with multi-million to billion
EE_ In order to test our approach we decided to implement ESDA TR18, check 5.1.3 [1] (hote however that most of the other transistor counts and can be adapted to most of the ESD checks needed by the industry.

checks follow the same recipe). Check 5.1.3 is intended to verify the presence of protections on signals that cross a power

MM |Machine Model PSS, el [pleiealont domain boundary. For example, a violation of this CDM ESD rule is shown in the figure above: when the supply pad VDDI1 Ho0nenes

is struck with respect to the ground pad VSS2, a high voltage could be developed across the gate-source oxide of the
NMOS N2 in the VDD2 power domain. To implement this rule, we start by identifying the ESD protection mechanisms: to

protect a device at the power domain edge we nheed to ensure that the voltage across it does not exceed the set failure 10000000 P
level. This can be achieved by using i.e. an antiparallel diodes protection mechanism or even by increasing the RC _;f
constant of the node to be protected. 4
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Connectivity algorithm in three steps: ﬁ@@ P
1. Parse the Spice netlist and flatten it in order to build the flat data structures Ll ;/
2. Find all devices at the power domain edge that are at risk of being affected by CDM ESD. This is a more generic step . f{? ﬁ,ﬁffﬁ’
that will provide a power map potentially needed by all ESD checks. The problem can be solved by mapping every net to ',_{;_f,-f"’ f;"
a power domain. More specifically, the task that needs to be solved is one of distributing power sources information yd /N{'
_ across the circuit. d (ﬂi// '
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File Help For every power source from devices list
’ = Distribute power through all devices according to a pre-defined device model (e.g. resistor, MOS transistor, etc.)
1nputs \/R““l“ %\ Stop when each net has at least one power domain associated. 1
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Options Run Type: |Hierarhical - | ¥/ Incremental 3. For each such device, check if a protection mechanism is in place. If not, mark the node as violation and indicate the
devices at risk. Once we have a power domain map finding all devices that cross a power domain border is a simple REFERENCES
Run Database: |/projects/demo/members/user/ws1/simulation matter of filtering. This is a highly parallelizable task: checking for a protection mechanism for every device at risk can be
Results done on a separate thread of a CUDA device.
GPU Config /Rules\ /Domains\ /schematic\ / Waivers\ [1] A. Cester; S. Gerardin; A. Tazzoli; A. Paccagnella; E. Zanoni; G. Ghidini; G. Meneghesso (2005). ESD induced damage on
ultra-thin gate oxide MOSFETs and its impact on device reliability. IEEE International Reliability Physics Symposium
Memory management Proceedings. 84 - 90. 10.1109/RELPHY.2005.1493068.
/cadftech/process/nesu/erc.rundeck Show Load
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M ;t" cpm“m : - : memory that will limit from u.smg the gntlre memory storage efficiently. ) ) . [3] JEDEC (2014). Charged Device Model (CDM) Qualification Issues, JEDEC ESD Technical Tutorial. Online:
AMSIMCEL 5.1.4 Weak devices Verify protection of weak devices (e.g. DeNMOS, ... «  Memory copy: memory will be copied between the CPU and GPU element by element, which will further increase https://www.jedec.org/sites/default/files/IndustryCouncil CDM_January2014 JEDECversionMay2014.pdf
execution times, canceling the performances gained by GPU execution.
" « Solution: Custom Memory Allocator which has the role of creating all lists of elements (nets, ports, devices) in pre- [4] C. Tugui; G. Donici; E. Dogaru; J-M. Akre (2018). CUDA Accelerated Hybrid Electrical Rule Checking for Floating MOSFET
ogs = GPU Server Status S Y M A ) . ] ) . .
A sy Metiine allocated, contiguous memory blocks. This ensures: all elements of the same type will be created in contiguous blocks of Gates, NVIDIA GPU Technology Conference Europe (GTC 2018), Munich, Germany.
15:46:29 INFO ESDA TR18 checks finished in 2100 ms. Please check log file "log/2019-10-14/ESDATR18.log" for more details. memaory, free element allocation and fast transfer between CPU and GPU.
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