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Innovative Technigues to Solve
Complex RDC Challenges
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Lack to FE-BE
[ awareness

There is not much awareness on
RDC issues and there is no
robust flow to validate in FE and
BE flows

Presence of
Async and
Sync reset

Different flavors of resets used in
the low power design which
increases the complexity of reset
verification

Reconvergence
Issues are
similar to CDC

Complexity of reset structures
leading to reconvegence risk.
metastability and reconvergence
issues similar to the failures seen
in asynchronous CDC

Important ?

=

Why RDC ’

Hierarchical
Reset
Arch

High Complexity
Reset Structure
Complex Reset Sequences lead
to new domains

Multiple
Reset Domain

More than 20+ reset domains
Sometimes independent reset
domains are created

RDC issues not
addressed Iin
simulations

RDC issues are not caught in
functional simulation unless DUT
covers such scenario.
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of RST1 while RS

T2 not being
CLK
asserted can
RST1 cause
metastability on
RST2 destination flop

m

D2
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.....220. RESET DOMAIN CROSSING FLOWS
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CONFERENCE AND EXHIBITION Setup CDC Tool with

clocks and reset
constraints definition

1. Reset Tree Evaluation T
Reset tree v
* P_ower On Reset' WatCthg Clean all CDC violations
Timeout reset (async reset nosync,
. missina svnc etc...)

Debug reset, Software reset, and .
Loss of Clock reset.

Setup RDC Tool

!

Constraint all Resets in the
Design and validate reset

|

e Construction Issues

2. Reset Domain Crossing

* Application of resets- Sync/Async
Behaviour m If rstl is asserted while rst2 is not asserted, the

e Same reset used as both asynchronous data from dffl will metastability on dff2
sync/async in a single module
leading to synth vs sim mismatches

clk1

e Combinational Logic in Reset Path

conv_rst Yes
rst v
rst Analyze gll RDC
crossings
3. Reset Convergence &

Reconvergence l
* Reset splitting and converging Define Reset order for the
clk RDC crossings, from HAS

* Reset bus synchronizers
reconverging

v
Eﬂﬂﬂf]ﬂfﬂ Check remaining violations with
© Accellera Systems Initiative reset architect
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and FSDB dump of resets
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DVCON Reset Sync Technigues

CLK \ /L CLK
CL
K
RSTL RST2
RST1 Qual RST
RST1 RST2 1

RST?2

Constraint “qualifier -rdc -name -from_rst-to_rst”
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Reset Assertion Ordering 1/2

Reset Signal Source Destination FLR, D3hot and hot-reset
Pciess Resets Soc Resets
PERST# External | Platform*** P-Unit, SNPS CTRL, | Asynch No. Asserted only before powerup and L2
Custom Logic
SoCR1_1
Rl P-Unit PEP entirely Asynch No. Asserted when power is unavailable.
Rz P-Unit SAPMA PMSB clock No. Asserted only before powerup and L2 SOCR2_1
R3 P-Unit* MGPHY GPSB clock No. Asserted only before powerup and L2
SOCR3_1
P-Unit Custom Logic /SBR | GPSB clock No. Asserted only before powerup and L2 -
R4 P-Unit* 105F2AXI GPSB clock No. Asserted only before powerup and L2
SOCR4_1
R 5 P-Unit* Custom Logic GPSB clock No. Asserted only before powerup and L2
RG P-Unit 105F2AXI IOSF-PRI clock | Mo. Asserted only before powerup and L2 SOCR5_1
P-Unit Custom Logic P-Unit Yes. Asserted on all SoC resets
R 7 SOCR6_1
Internal SAPMA, MGPHY Asynch No. Asserted only before powerup and L2 -
R 8 Custom Logic
SAPMA MGPHY CRI clock No. Asserted only before powerup and L2 SOCR7_1
RS
Custom Logic MGPHY Asynch No. Asserted only before powerup and L2
R 10 Custom Logic 105F2AXI AX| clock No. Asserted only before powerup and L2
Rll Custom Logic SNPS clkrst block Asynch No. Asserted only on powerup Mapplng Of PCIESS reSEtS Wlth SOC
SNPS clkrst block | SNPSCTRL aux_clk No. Asserted only before powerup and L2
R12
SNPS clkrst block | SNPS CTRL Relevant clock | No. Asserted only before powerup and L2

L dLLENEld
' \——'}Reset Ordering from High Level Architecture Definition
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e Reset Assertion Ordering 2/2

Fle Signal View Waveform Analog Tools Window YR

Bany DR s d o av 2215000 x1fs (@) @ & T v(¢p) @ - a

Fle Signal Yiew Wawveform Analeg Tools Window

P e T s I =Y 2.135.550.000 | A, | o #s w -2,135,550,000 x1fs - (@) (@) ['2°] By [F| v [«] [»] @Q - Gote: [G21 -

= par punit pep side

h
_r=st h

FSDB dump of Pciess resets from PUNIT
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DV

=== Reset Assertion Ordering

_ _ _ The TX reset
Mapping of Pciess resets with SOC punit_pma_pwrgood_rst_b from the waveform

Is being asserted after the assertion of the all
the above RX resets, there by avoid
metastability to propagate to the RX Flop.

In Reset check tool, the assertion order of these resets can be given by the following directives.

resetcheck order assert -from R1 -to R2
3@ resetcheck order assert -from R3 -to R4
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Clock Gating Technigue l;

ated clo CLK
I.,_/_»PG d Ick‘\T
o ﬂﬂIIIIILﬂIIﬁ_MLﬂII_;_FLﬂMLm -
e | CLKEN
] RST1
(=ide rst) :
|
v ! RST2

Clock Gating Technique for solving RDC

If the clock is gated before the assertion of the reset and is released after the logic settles
down, then RDC can be avoided.
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sveie Design Technique — RDC Bridge
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output

Design blockl (multiple clocks & multiple
resets)

input

i

FF

const  “Early version of
R2

const
Early version

of R2

Design block? (all flops reset by R2)

output

Introducing RDC bridge technique

SYSTEMS INITIATIVE

-

Design Block1l — Has multiple
clocks and resets

\.
(
Design Block 2 — Block2 has all
flops on Reset R2.

J\.

J
N\

\__
(
Can have multiple clocks, but the

interface logic between the 2
blocks are common.

\_

J

(" . .

Create an RDC bridge to isolate
the Design Block2 during warm
reset and get rid of RDC at Block

or even partition Level!

J
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FCT based RDC solution

Timing Paths in the RDC paths
1D Q
Tx
C1 —§ R
Rx — Double Sync
Reset(R1) _| Q D Q
Eq F2 Reset(R1)
C C -Synced
gx —1 > R —{> R to Clk C1
0 Q
Rp — Power On reset <+ T(gr) -b{

SYSTEMS INITIATIVE

Part1 of New Solution to RDC

}4— Time-T(g-d) =

D Q
Rx
&
= B
0
Reset(R2)

Let Spyglass report all possible
RDC violations paths

Let the STA tool time Only
those paths that Spyglass
reports.

We may see upto a 60%
reduction In the number of
RDC paths if the STA tool
reports timing Closure.

The Main closure item is the
timing path from Double Sync
output F2.Q to Rx.D
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vt Summary: Bugs found in PCIE
Subsystem

o First Implementation of RDC on PCIE Subsystem for Client SoC
o Additional checks improved the Quality Sign Off

 Bugs Uncovered after reset verification

— Wrong Reset Propagation Partition #Cell Count Number of SIPs Number of HIPs
— Power Control logic interpreted as Reset

— Reset is always active high

— 2nd Flop with no set/reset pin

— Reset wrongly used as reset pin

— Set to Set domain crossing not synchronized

— Set to Reset domain crossing not synchronized
— Combinational Logic in reset path

— Async reset used in sync mode

SYSTEMS INITIATIVE

aux_logic 2577 7 0

Fabric 3108 13 0

5(clock compensator,

PHY 3696 9 phy, clock control unit)

Controller 17554 16 18(HIPs)
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Risk Uncovered

RESET convergence Issue appears when reset get split and converge

par_aux logic

etastability

MBP_mbp_source MBPOUT|

cdu aux

MEP_mbp_source MBPOLUT] mbpin

cdu_aux_tap

| PwrGoodRstLnnnH|

i_tap_generic_hub

i_dfx_buf hub2targetdata

loop|0]. buffer

src2hubdatal )

=
B
&=

[=]
Iﬁ

D

ctech_lib_buf

dx_buf

_hub2targetdata

I_tap mbp

tap_generic_hub

agent |

MBPnnonH| _J’LQI___[:‘;, . D"‘C

T
—) >

[ reconverge ﬁ/

MBPInMetaLnnnH|0]

tap_mbp_agent

__mbpoul_targel

cdu_aux_tap

cdu_aux

© Accellera Systems Initiative

par_aux_logic
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vidence: itional Metastability

DV O Risk Uncovered

RESET is always active HIGH .,

RO R, g
ekl § it MA_Hip
pie epuipi ok oo fila_iel_WEM_INTERT_MET

GlE1_ReU1_SELECT

LA L — e /\
|u'r_mmu_m:n1_|u_umm_‘[| ﬂ.|"':g1 | 'I . | LY AN active high
"hr,._l,.lll_rlll_'i_i _'u __________________ _|:|___ﬂ _I i Y
peitLp_iT_nwn_wrap_cary_cl_SPGHLFT_WILT L VSIR_MEN_INTERTACE
il 1 e, B4
d_pek_nen_vrgped
pil_peet]_ep

accellera -
© Accellera Systems Initiative
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vidence: Iitional Metastability
DVCON Risk To Be Uncovered

Asynchronous wrongly connected to data without synchronizer

par_alix_logic
aw_logc_top_wrap
au_logic_top
ip_regs_from_wire
metafiop_pep rst_n_ad_ck
behavioral. double_sync2
chech_lib_doublesync rst_to rsth 2
SYTC
pep_rst_n .- pep rnl sl logic lop pep retnl  peprunl o 0 gl d '
=
ol 1 _ 0
| [ |
' cte| ib_doublesync_rsib
ctﬂa | doublesync _rst
metaf] |_mer_dvp__
| g
sl
aux_logic_top] \
par_aux_logic \

accellera o Wrong reset
© Accellera Systems Initiative
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Questions
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