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Tessent Siliconinsight
Introduction — Customers’ challenges

Silicon bring-up and diagnosis of embedded instruments require
significant learning and is prone to errors causing increased cycle time

Test
Equipment
™~

More difficult with non-intuitive results of SSN and with its on-chip compare.
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Tessent Siliconinsight
Introduction — ATE-Connect

ATE-Connect technology in Tessent Siliconlnsight introduces direct communication
between Tessent DFT (Design for Test) software and testers, accelerating silicon

bring-up from weeks to days

LTAG Network — Tessent Visualizer

Open Search Macros Settings
[ DR Browser % | [E] Transcript X | 1] Config Data Browser 3 | 1 JTAG Network X |

QaQE m~~2¢ LN GH- @B &

« | Interface] tap ~ | Chain: default ~ | Highlight: last used ~| ShowSl ShowSso

_top_ti.
1 chip_top_rti1_tessent_sib_s

| Object name: chip_top_tti1_tessent_tap_main_inst.IRMux.s0

v’ 15_RoWo ox0 ox1 0x3 2 0 oxb o
7’ 15_RoW1 ox0 ox1 0x3 2 o oxb o
v’ 18 RoW1 ox0 ox1 0x3 2 0 oxb 9
v
7’
7/ Patterns(MemoryBist P1) : fail
7 Teststep(go_nogo) : fail
i’ MemoryBist : fai
0 Controller (PROCESSOR_1.processor_core_rtll tessent mbist_cl_controller_inst) : fai
[sETUP>
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ATE-Connect Solution
Consistent among SimDUT, ATE-Connect and Desktop

—= SimDUT

Design o
— . p
Simulator

. Iy
= — B—o— é’?/ ATE-Connect™
o |

ICL/PDL Avtomated Test Equipment
TSDB o
UsB/ |— ﬂﬁ
S

¥ 3 == j Desktop
= UsB/ e el
— L ——:" !

gt '
Lab Test Equipment

Ensure bring-up is ready
before Si comes back

First Si bring-up, debug and
test for prototype ship

Rapid characterization for
robust production test
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Tessent Siliconinsight for SSN Diagnosis
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Execute

Config Data Browser — Tessent Visualizer x
Open Search Macros Settings
\7 Instance Browser 5 DRC Browser ¥ Transcript 3 {7 config Data Browser 3¢
Current wrapper: 1;‘PatternsSpecification((hip_tnp,gate.manufacturing)f’Patterns{gps_haseband_;tu(k)f’TestStepEdefaultJIScanTesthharatterizationDebugOptinns B
| & 7 % 7 Bh W Hide unspecified |E=ﬁ G ne
_;{!_ggasa_w__ Diagnose 2 Name Value
v [l sim I = |Filter |Filter |
3 | TestSteplgo_nogo) 2 diagnose_on_failure off
= [l MemoryBist [@ diagnosis_result failing_pseudo flops
] I Controller(PROCESSOR_1.processor_core_rtll_tessent_mbist_c1_controller_inst) L?,' [wait Tor diagnosis_result on
~ [ Patterns({SSN) (] 'user_\og_tag - i
3 I :::ljzzzzfptions 2 'startupicacheji\e
4 I ProcedureStep(ssn_datapath_configuration) @ _d|agr|osws_5€:tup_do_ﬁle |
I SSNContinuityVerify(default) ) 8 _max!mum_dlagnoms_pattems _I:‘ nlimited
w I Patternsigps_baseband _|loopback} (] | maximum_patterns_to_expand 10
~ [ Teststep(default) @ || pregenerate lhot patterns [
v [l ScanTest @. _m?ximum_lhntJ)attems_per_ﬁIe |u nlimited
~ [ Patternsigps_baseband chain_only) ] failing_flops_summary none
~ [ TestStepldefault) @
+ [ scanTest ]
~ [ Patternsigps_baseband stuck) @
~ [ Teststep(default) (1] .
- i scanTest o Pass/fail status
Char: zationDebugOptions
[l coreModule(gps_baseband) 15

si_setup 3 | patterns X

Gate Report: Normal

failure buffer_ limit reached none

fail_pattern_unknown_range all 41 6@ 127

last pattern applied

Vi Patterns(gps_baseband_stuck) fail
/i TestStep(default) fail

res ScanTest : fail

// CoreModule(gps_
V2 GPS 1 :
/i GPS 2 :

ANALYSIS> []

// gps_baseband rtll_tessent edt c1 _int _inst chain_12---17---tce/codegen/\slew reg[6]
// gps_baseband rtll tessent_edt cl int inst_ chain_13---17---tc®/codenco/N\accum_reg reg[16]
// gps_baseband rtll_tessent_edt cl int_inst chain_14---17---tc®/epc/\epoch_reg[10]

// gps_baseband rtll tessent_edt cl _int_inst_ chain_15---17---tce/epc/\epoch_check reg[e]

127

baseband) fail
pass

fail

Unrestricted | © Siemens 2023 | Siemens Digital Industries Software

Diagnosis settings

Detailed results

Customizable
reports

Result introspection

Automation

SIEMENS



Tessent SiliconInsight for SSN Diagnosis
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Execute

Set Property Value(s) — Tessent Visualizer x

Name: diagnosis_result
Value:

diagnosis_result: T

failing_flops
failing_nets

failing_nets_iterative_diagnosis

// gps_baseband rtll tessent_edt cl int inst_ chain_13---17---tc®/codenco/N\accum_reg reg[16]
// gps_baseband rtll_tessent_edt cl int_inst chain_14---17---tc®/epc/\epoch_reg[10]

// ops_baseband rtll tessent _edt cl int _inst_ chain_15---17---tce/epc/\epoch_check reg[e]
failure buffer_ limit reached none

fail_pattern_unknown_range all 41 6 127

last pattern applied 127

Yii Patterns(gps_baseband stuck) : fail

' TestStep(default) : fail

S ScanTest : fail

// CoreModule(gps_baseband) : fail

/i GPS 1 : pass

v/ 6Ps 2 : fail I
ANALYSIS> []
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Siliconlnsight Landscape
Product variation by hardware performance

2 Mini tester

1 SID lab adapter

HW performance

Now Siliconlnsight offers bench-top solution for at-speed SSN bus test.
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Salland Engineering — DTX System
Pattern flow for Post Silicon Validation, closed loop between EDA and DTX

DTX

Commands &
Pattern Files
>

Tessent | |
Siliconinsight " - _RTE-Connect " 4
<

Fail information Functional

Fail XREF SEAD 1SE
TestRunner [ JTAG / LBIST / MBIST
d
commands D U 0
SE-DPLUS
STIL etc. Control
EDA teSt . .DPIN format
patterns Velocity CAE
Alliance ATE Software Hardware
O SALLAND Engineering
Test Technology Center

1. Tessent Siliconinsight Generates STIL pattern
2. Velocity CAE tool converts to DPIN format
3. DPIN Executes Pattern and returns Fail Information to Silicon Insight via ATE-Connect

4. Silicon Insight finds Device faults or continues by generating next STIL pattern
SIEMENS
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Salland Engineering — DTX System

Software

//Pattern:233 Vector:947

Ann {x Pattern:

"pattern 233"

Macro "scan_edt_g1" {
"'_ssn_datapathl_GPI03_0,
_ssn_datapathl_GPI04_{
_ssn_datapath2_GPI03_
_ssn_datapath2_GPI04_1_'
}

//Pattern:234 Vector:948

Ann {x Pattern:234 Vector:

“pattern 234":

Macro "scan_edt_gl1" {
_ssn_datapathl_GPI03_|
_ssn_datapathl_GPI04_{
_ssn_datapath2_GPI03_!
_ssn_datapath2_GPI04_!

STIL pattern

33 Vector:

TesterCycle:11899
947 TesterCycle:11899 x}

110100101000011111111000011110101010 \rlo 1 01;
HHHHHHHLHLHLHLHLHLHLHLHHLHLHHHHLLL LHHHHHLHLHLHLL ;
1\r12 0 10100000000011110000010111110101101;
HHHHLHLLHL \r1@ H LHLLHLHLHL \r17 H L;

TesterCycle:11947
948 TesterCycle:11947 x}

00101101001010101111100001010 \rl9 1;
\r12 L HLHLHLH \r29 X;

= 01111000011111111010110100000 \r19 1;
HLHLHLHHHHHLLLLLLLLXLXL \r25 X;

Fle Bt

Your button | Your buton2 _ Hello () Check

vEcToR e aas s wem ) s
o st £ Nop 0 w
T 2 287 NOP S0 N
2 20 o 0 N
3 2 o s0 e
4 s 06 o s0 wr
. 20 Nop s N
B o Nop = N
s o o o N
s B " o s o
B 0 19 o ) w
o n o s wr
W 2 Nop 50 wr
2 ) nop o N
3 4 no s0 I
“ o % N
s s o 50 wr
3 7 s Nop 50 w
o " nop 0 N
. 52 Nop o N
o s no s N

3

oo o1 w0z Gow Gou T w1 o
0 o X x o J 0 x 1
O O O x
o x x o 1 o x
0 xx o 1 .

o x x o 11 x
o x x e o x
0 x x 11 o
o x x "o
0 x x o 1 e

1 Velocity CAE

File View Help

Configuration

Target Port [ DpiN|

Selected Outputs

B Wiite Pattem, Timing etc

@ Create Tester Setup Files

B Create Tests and Flow
Create Verilog/Replay Files
Compile Output Files for Target
O Append Mode () Debug Mode

Alliance ATE

C./TCDemo/Alliance_081623/ane_hot top.cig

Full Device Directory

Options
Optimization

. NIW % wr o sunp & coumie 8 Nomaiize Timing (AC specs track with periods)
Build Enable Scan Mode
Source Port [ STIL (EEE 1450) po— Import AC/DC Test Setups (Functional Tests only fdisabled)

Data BitRate 1
For Cyciization Only

| OMutiple Source Directory

Timing Mode:

& Targat Program Files

2=Compression Enabled, Optimized Timin

2 = (Dual) ROR1 Ignore Snap/ASYNC Warmings

C

History

1 licenses available.

Velocity CAE
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= ; SE-DPIN pattern
,; / \ SALLAND Engineering
o x : @ Test Technology Center
Testrunner GUI
ARCHIVE
& mELP ‘ 'j 0 . 0 0

Proect 11C. Process RAM used: 443 MB - Sstem RAM used: 14368 M8 21%)

SE-DPLUS
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Salland Engineering — DTX System
Hardware specifications of Salland SE-DPIN core

() SALLAND Engineering ,'.,.

Parameter SE-DPIN64-PXle SE-DPIN32-PXle SE-DPIN16
Form-factor PXle single slot - 214mm x 131mm Module - 85mm x 72mm

# of 1/0 channels (note-1) 64 single-ended / 32 differential 32 single-ended / 16 differential 16 single-ended / 8 differential
Vector Memory Large 256M / Small 4k vectors per channel

Source & Capture Memory 64Mbit per channel

Error Memory 1k per channel

Max vector rate High Voltage mode 50MHz (-2V to +6V) || High Speed mode 200MHz (0V to +4V)

Edge placement resolution 39.0625ps hardware; 1.22ps programming

# timesets 127

Max offset (DGS — GND) +300mV

Per Pin PMU (FV/FI/MV/MI) -2V to +6V; £50mA; Active load +24mA

Protocol R/W (12C / SPI / UART) 200Mbps

Maximum number of events 400Mbps (some formats)

Scan Memory (max) 8Gbit scan depth (1x chain per 16¢h)

Scan Chain (max) 32 (32x SCANiIn + 32x SCANout) 16 (16x SCANin + 16x SCANout) 8 (8x SCANiIn + 8x SCANout)
Power dissipation 83W (Max) 45W (Max) 24W

* DPIN is offering full ATE 10 technology with PPMU, ILoads, Level & Timing setting per pin up to 400Mbps.

Note 1: Multiple SE-DPIN PXle cards can be installed to increase the channel count.
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Salland Engineering — DTX System
Hardware specifications of Salland SE-SMU16

&\ SALLAND Engineering
Test Technology Center
Form-factor PXle single slot - 214mm x 131mm
# of I/O DPS channels 16
Support modes FV, MV, Fl, MI, HIz
Force Voltage Ranges Compliance current DC Accuracy
-2V to +3V +5UA, +25uUA, £250UA, +2.5mA, +25mA, +100mA, +250mA, +500mA +(0.2%FV + 10 mV)
-5V to +6V +5UA, +25UA, £250UA, +2.5mA, +25mA, £100mA, +250mA +(0.2%FV + 15 mV)
15V +5UA, +25uUA, £250UA, +2.5mA, +25mA, +100mA +(0.2%FV + 20 mV)
Measure Voltage Ranges Compliance current DC Accuracy
-2V to +3V 126uV /LSB +(0.2%FV + 10 mV)
-5V to +6V 252uV /LSB +(0.2%FV + 15 mV)
15V 504uV / LSB +(0.2%FV + 20 mV)
Force Current Ranges Ranges DC accuracy
+5UA, +25uUA, £250UA, +2.5mMA, +25mA, £100mA, +250mA, +500mA TBD
Measure Current Ranges Ranges DC accuracy
+5UA, +25uUA, £250UA, +2.5mA, +25mA, £100mA, +250mA, +500mA TBD
Ganging Yes, 16 channels => 8 A
# of Low Current channels 16 (low side sending measurement method)
Current ranges DC accuracy Resolution Measurement time
0-3nA +(0.3%FSR + 500fA) 46fA 1ms
0 - 6nA +(0.3%FSR + 0.9pA) 92fA Tms
0-12nA +(0.3%FSR + 1.7pA) 0.18pA 1ms - -
0 - 300nA +(0.2%FSR + 60pA) 4.6pA 0.02ms . -
0 - 600nA +(0.2%FSR + 110pA) 9.2pA 0.02ms ‘ c1
0 — 1200nA +(0.2%FSR + 200pA) 18.5pA 0,02ms e
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Summary

 Tessent SiliconInsight offers quick turn-around time of silicon bring-up and diagnosis with direct
communication between Tessent DFT software and test equipment.

« ATE-Connect technology enables Tessent Siliconlnsight to control and observe DUT operated on 3-party
test equipment such as ATE (Automated Test Equipment).

« Salland Engineering DTX System is now one of ATE-Connect partners, which allows our customers to run
SSN bus test at speed in the bench test environment.
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