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Our existing flow to generate FE netlist Interconnect IP What are the issues with our existing flow?
IP1 | |IP2 Design contains unused flops and IP
: : : associated gates, which leads to scan_enable (routed to all the flops)
SoC netlist integration N Combo |
_ _ IP3 following Issues: - OUT1 ¢/ Unused port
(Integration of various IPs, SoC IP4 sIncrease chip area hence SoC cost b q
ClockGen Analog IP = Causes congestion and hence increases flow run U:use d FF
time down the physical implementation flow DJIN: OouT2 (]
- PU1 PU2 %
Hierarchy manipulation B1 IN3 T w: > Q
(Creating physical hierarchy by T OUTS \
grouping IPs and interconnect nodes) IP3 ~ Unused FF
\ ClockGen Analog IP Why we can not go for RTL synthesis at SoC level?
D FTMaX | nse rtl on =Netlist will not be available right at the beginning of the flow as it has to go through synthesis and equivalence check flow
: : =For any bug fixed RTL of an IP, we need to re-spin the SoC FE flow
(_StltCh scan chains for S(_)C glues & =IP swap will not be possible in FE netlist because of boundary optimization during full synthesis. Moreover, DFT flow at
Interconnect nodes and insert DFT IP1 P2 | TOP will also create random ports at IP boundary
compression and decompression Physical hierarchy creation will not be feasible and hence hierarchical implementation can not be used
using IP test models) IP3 P4 SoC RTL SoC synthesized netlist
*Synthesi
kG -D)IQ inessgftion 4 B Interi_c;;(._)rr][_]:g_c_::’cINP ‘Netlist is available after 3 major task
Analog IP - 3 *Equivalence check T 1 s *No way to create physical hierarchy
e N ClockGen g HE 1 [ > R i 1| sRe-spin is mandatory to fix functional
. (] [] B {777 i 1»| bug vs. IP swap in our flow
FE net“St — e /9 «Incremental synthesis run is not
(Input for BE flow) ClockGen| | Analog IP ClockGen | [ Analog IP possible vs. per IP optimization
AN /
Proposed flow to generate FE netlist Restructured netlist as input to the flow How unused flops will be optimized away At SOC level (Stage-1):
: 4 : :
Algorithm for stage-1: (at SoC level) «Dump the IP netlist from SoC netllst\
IP Interconnect node =After setting ‘dont_touch’ attribute on IPs, simplify the constant in the *Derive boundary logic constraint for
synthesis tool (Design Compiler from Synopsys) | each IP from SoC netlist
: =Constant input ports and unconnected output ports is recorded in EDA tool
tst_scanin[x] e _ Y
- - - . =Constant 1 on input port: set_logic_one [get_ports <port>]
SOC n etl |St | nteg ratl O n y =Constant O on input port: set_logic_zero [get_ports <port>]
(Integ ration Of various IPS, SoC — | =Unconnected output port: set_unconnected [get_ports <port>]
Wl . / .
specific glues and interconnect IP) ) N 1" Algorithm for stage-2: (@each IP) For each IP (Stage-2):
=Constants at input ports will be propagated - . N
V ° =Unused (said unconnected in earlier case) port will be disconnected 'Break_the scar Chams
. . . : | o »tst_scanout[x] automatically from internal logic of the IP Optimize the design er arca
H lela rChy Manil p U I at| on 1'b0 {—— =Constant ‘0’ will be set for scan enable signals in the design to hide the CRe'bU”d the scan chains y
: : : : scan chain connections during optimization
(Creatmg phys.lcal hlerarchy by grouping “ »Design will be optimized for area. Timing constraints for IP is optional
IPs and interconnect nodes) =Constant ‘0’ from scan enable signals will be removed and scan chain will
be re-build
| Notes: At SOC level (Stage-3):
=*Number of scan chains will be forced the same, as were in the original /-Check and swap the IPs N
U Nnu Sed ﬂ 0 p remaova I \/ design. May be few chains will have less flops than the specified max Disable bounda?y optimization for
Area recover removing unused flops P : gl el
( ca recovery .by emoving U . P Optimized netlist as output from the flow *During re-spin of the flow, only those IPs needs to be optimized for which I.II;S full netlist optimizati
from scan chains and associated |OgIC) either boundary constraints and/or IP functionality have changed " ST el L iz 1o )
|
1P Interconnect node Algorithm for stage-3: (at SoC level)
DFTMax insertion tst_scanin[x] D R e ety
(StitCh scan chains for SoC glues & ‘ = Still have same number of scan chains and none of the scan chains are empty
: d di DET ; =Boundary optimization of the IPs will be disabled. This ensures that:
Interconnect nodes and Insert N = Functionality to input port of the IP will not change
COmpression and decompression using |P , - > . Function_ality frc_)m out|_:)ut port of the II? will not Change -
> 1'h0 - = [P swap is possible to implement functional ECO, in case we found a bug inside the IP
test mOdeIS) > = [f DFT compression is not inserted yet, then optimize the design at SoC level to remove unused
\ logic from interconnect nodes and the glues
e ” Jtst scanout[x] = In case of physical synthesis run, congestion and timing aware optimization can be performed
FE netl |St 1'b0 {—— — and placement information can be passed to P&R tool to speed up the flow.
_ (Input for BE flow)
Real case example:
reresntags gain IP1 24,569 0.948 248 1.01 0.53
- IP2 62,595 3.242 1,019 1.63 3:40
Limitations (Future plan): 25 IP3 4,421 0.151 173 3.91 0:05
*A smart kit is required to automatically handle the netlist optimization flow, otherwise: _ - P4 128 0.002 2 1.56 0:01
« Manual Setup for the flow will take time -3% zz IP5 7.710 0.319 13 0.17 0:34
* During re-spin, boundary logic constraints has to be manually checked to identify IPs that needs re-spin 15 — N ps 9.180 0.19 18 0.20 0:07
*RTL synthesis of IPs should happen with same clock frequencies as required for the SoC 1 — = 168 p— e e e -
*This flow needs same input specification as used at IP level synthesis: o — B | | ’ | |
: : : 0 - - - - - - - B TOP(excl. IPs) 156,967 9.172 1,042 0.66 6:45
 DFT constraints like test clocks, set/reset, scan enable, constant signals etc. P12 IP3 P4 PS5 IPE TOP
Design TOP (overall) 158,432 9.28 2,507 1.58 12:05

» Synthesis constraints like dont_touch, size_only etc.
e Timing constraints [Optional]

Summary: (1) Run time is 1/3x w.r.t. SoC RTL synthesis flow (time to market)
(2) Absolute area gain is 3% w.r.t. to our older flow (cost saving)
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