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Subjects

0 JTAG Tech nOIOgieS (Rik Doorneweert, Area Manager)
0 JTAG Technologies B.V. activities
O Introduction to (classic) Boundary Scan

O Grass Valley Breda(Camera division) (khaled sarsam, Test Automation Architect)
O About Grass Valley and it’s products
0 Embedded at-speed testing without the functional Firmware
0 Embedded testing examples using JTAG interface

1 www.jtag.com
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JTAG Technologies B.V.

O Worldwide active since 1994, HQ in Eindhoven, 55 employees

0 JTAG based tools for:

JTAGRYE m
Altium

Designer

ProVision

<

2 www.jtag.com
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Extest Interconnection test

Instruction Register

Identification Register

1149.1
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Core Logic

Instruction Register

Identification Register

1149.1

‘ | | | E TDO

o

TCK TRST TMS

TCK TRST TMS

www.jtag.com
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Extest Memory connection test

Memory test
Core Logic

Instruction Register

Identification Register

1149.1

TD|5_+_+_+_ETDO

TCK TRST TMS

FAG
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Requires access to:
e Address bus
e Data bus

e Control signals

Examples:

SRAM

DRAM

SDRAM

DDR2

DDR3

DDRA4... www.jtag.com
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e BIST (Built In Self Test)

e Measure voltages (Zynq/XADC)

e Everything what is supported by the 1149.1
Device

Instruction Register

Identification Register

1149.1

TD|ﬂ_H_+_ETDO

TCK TRST TMS

5 www.jtag.com



11 0KT & D&E @’grass valley
12 OKT € [t

= NEDERLAND

Core Logic

Instruction Register

Identification Register

1149.1

TDI TDO
TCK TRST TMS

S BELDEN GRANKD

Analog Devices
Atmel

Cypress
Freescale
Infineon
Microchip

Nordic

JTAG

TECHNOLOGIES®

 NXP

e Philips

e Renesas

o ST
 Silicon Labs

e TI

www.jtag.com
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Emulative accessible uC’s

Core Logic

Instruction Register Instruction Register
Identification Register Identification Register
1149.1 Other
TDI TDO TDI TDO
TCK TRST TMS TCK TRST TMS

FAG
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ARM

Analog Devices
Freescale

Infineon
Microchip

Texas Instruments
Xscale

NXP

ST

www.jtag.com
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o Altera, JTAG Translator

e Xilinx, JTAG Translator

Core Logic

=

Instruction Register

Identification Register

1149.1

TDI TDO

TCK TRST TMS

www.jtag.com
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Grass Valley a Belden brand

Number of employees:
O Grass Valley 1200+
0 Belden 8500+ (v included)

LDX 86N Series
Native HD/3G/4K/High-Speed System Camera GV Korona K-Frame S-series

Video Production Center

Products: e | o
Grass Valley
O Live Production
Equipment

Karrera K-Frame S-series K2 Dyno
Video Production Center Variable Speed Replay System

www.jtag.com
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Test Automation
Various interfaces at our disposal

d JTAG
d 12C
d SPI
d etc

www.jtag.com
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Why test @ speed

J Almost reflecting the functional stage

1 Cover production faults which might only occur at functional
speeds

1 Find faults at an early stage of the process (oth development - and production

process )

11 www.jtag.com
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The JTAG interface @ Grass valley Breda

(1 Used for board-level testing part of our LabView based tests
(J Automatic test-pattern generation using ATE tools

1 Automatic flash-programming using bus-emulation

(1 Now also used for Embedded testing (At-speed)

J Test Automation using Python scripting

www.jtag.com
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Example 1: FPGA based @Speed DDR3-interconnection test

JTAG
interface Translator ?_ VP

AXl-interconnect

12C- 12C-
Master Slave

www.jtag.com
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Generation sequence

(1 AXl-interconnect based FPGA design with JTAG Translator as
bus-master
d Compile & generate an SVF-file

(1 Generate At-speed test using CTPG_M (1A Technologies)

www.jtag.com
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Vivado FPGA design DDR-memory

ia: wiz O

* s an_wa
H + W Wn

L0 DO0R3 =
CLEZ00 D0R5 =R

«wW.jtag.com
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xade_wiz_0
.
1p2intc_iptjmm
user_temp_alarm_out
vocnt_atarm_out s
- VOCAUX_Alarm_out e
4 5_ax_ite rst_DDR3A_200M
of_outpmm - o,
” == vp_vn R
channel_outj4:0] sync_ck mo_rese
5_30_ack Lo yme.t =
20C_outjm ext_reset_In bus_struct_reset{0:0]
_ax]_aresetn
alarm_out w@aux_reset_In peripheral_reset{0:0]
£05_out ==mb_dedug_sys_rst Interconnect_aresetnf0:0
busy_out e dem_locked peripheral_aresetnj0:0] =
-Pu11:0] Processor System Reset
jtag_axi_0 XADC Wizard .
p _smc
i 33l a .
M_AXI 3 S0 A —
DDR3A s s X = R
JTAG to AXI Master ( 2ot —‘x <  pe—
i s_axi oors+ |} mm vz aatfs
Coenstant_drive_HIGH I = SYS_CLK ul_cik_sync_rst
_temp_{[11:0] ul_ck AX] SmartConnect
MU_D]H
,_rst mmem_ L
Constant nit_cata_comp { " init_calib_complete_DDR3A
Memory Interface Generator (MIG 7 Series) rst DDR38 133M
:_sync_ck mb_rese)
DDR38 ext_reset_in bus_struct_reset{0:0]
= ™ gau_reset_In penpheral_reset0:0)
s || = 5_AXI oora+ |} 5 , | -
Ll Sys_rs A
=+ 5Ys_clk ul_cik_syne_rst )_dedug_sys._f nterconnect_aresetniD.
oom_locked penpheral_aresen{o:
 temp_[11:0] ul_ck
ys_rst mmem_ Processor System Reset
nit_cain_ {" init_calib_complete_DDR3E
Memory Interface Generator (MIG 7 Senes)

(D |
por3AH
DDR3E €

CLK200_DDR3_HR

CLK200_DDR3_HP

www.jtag.com
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FPGA Design System Memory-map

Diagram » Address Editor X

Q| =|®

Cell Slave Interface  Base Name  Offset Addre.. Range High Address

v 4F jtag_axi_0

v M Data (32 address bits - 4G
= DDR3A S_AXl memaddr 0x8000_0000 1G v OxBFFF_FFFF
= DDR3B S_AXl memaddr 0xC000_0000 1G v OxFFFF_FFFF
== xadc_wiz_0 s_axi_lite Reg O0x44A0_0000 64K ~ (0x44A0_FFFF

www.jtag.com
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Test sequence

1 Load the FPGA-design on-the-fly using JTAG Interface (svr)
J Wait for Config_done =1

1 Wait for ddr_calib_done=1

(1 Execute AT-speed test (provision, ITAG Technologies)

 If fail: execute boundary-scan diagnostics (esp, ;TaG Technologies)

www.jtag.com
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Example 2: Embedded Frequency-measurement

Differential
JTAG AXl_Freq_Meter CLK-in (1-255
interface e channels)

J G
]

AXl-interconnect

12C-
Slave

www.jtag.com
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Again system memory-map

v B AXI (32 address bits : 4G
== Frequency S_AXI Reg 0x4000_0000 64K v 0x4000_FFFF
= SelectCh... |S_AXl Reg 0x4001_0000 G4K ~ O0x4001 FFFF

www.jtag.com
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Python script

import jft
import jftuproc
import time

jEftuproc.EnterDebug()

freq_sel address = 0x40010000

measure address = 0x40000000

jftuproc.WriteMemory (0x40010000,0x01)

jftuproc.WriteMemory (0x40010000,0x00)

def MeasureChannel (channel) :
jftuproc.WriteMemory(freq_sel address,channel)
val = jftuproc.ReadHemcry(m&asure_address)

return val

for channel in range(2,2):

measuredfreq = MeasureChannel (channel)
print("channel",channel,”":" ,measuredfreq)

www.jtag.com
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Executed python-script’s output

Initializing Jft...
channel 0 : 74187415

channel 1 : 222562247
channel 2 : 148374831
channel 3 : 148374831
channel 4 200032982
channel 5 : 200032983
channel € : 24579839
channel 7 0

Closing Jft...
script ended successfully.

‘|

@8 Console | (3] Problems

J

NG
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www.jtag.com
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Benefits

JEasy test integration using our the JTAG Technologies
controllers which we already have for years
(J Easy test automation using scripting (Python, TCL)

J Faster time-2-market

www.jtag.com
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Questions?

www.jtag.com



