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Solution Brief

Connect Solution Test Solution Trace Solution Analysis Solution

* High-speed socket board + Software-defined pattern * Trace and debug with JKI * NAND protocol analysis

* Burn-in socket board  Hardware-based timing NAND protocol analyzer * NAND cell analysis

* Best signal quality and * Programmable Voltage & * Wave view * Power & Speed margin test
impedance matching Frequency * List view * User test APIs

+ Logic probing pad » Embedded Linux and host + Packet decoding

programming environments

static void NandPageRead(byte ch, byte ce, int row, int col, ref byte[] data, int length
{

nand.SelectCE(ce) ; D005 01142 3-08-13- B0- 0513 35
nand. Command ( ); // SLC mode transition
nand. Command ( ); // 1st set
nand.AddressCol (col) ; // Addr cycle
nand.AddressRow (row) ; // Rddress cycle

nand.cmdwithBusy ( , ce); // 2nd set: tR (70us / 80us
nand.ReadBytes (ref data, length); // Read Data
nand.DeselectCE (ce) ;
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Features & Advantages

Software-defined Pattern Generator

= Software-defined pattern generation logic
provides very flexible and easy test
programming environment for test engineer.

FPGA-based Timing Generator
= SDR mode: support legacy mode

= DDR mode: support source synchronous ddr
mode clocking

Programmable Voltage & Frequency

* Programmable power supplies

(VCC, VCCQ, VPP, VCCIO, VREF, VREFIO)

= Programmable test speed up to 800 MHz
Best Signal Integrity

= Best signal integrity for high speed I/Os (HSIO)

= Additional general purpose 1/Os (GPIO)
Applications

» Engineering test solution for high-speed DDR
NAND devices
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Test Board

Main Power Supply: 12V DC input

Host Interface: Gigabit Ethernet

SD Card: Booting image and Firmware

Programmable Device Power Supplies

DRAM: Application Memory

Zyng (MPSoC + FPGA): Pattern Sequencer and Generator
Edge connector to connect Test board and Socket board
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Pattern Controller

Pattern Controller Specification

Processor Application Processor Dual-core ARM Cortex-A53
Real-time Processor Dual-core ARM Cortex-R5
Memory  Application Memory (DRAM) 2GB
Micro-SD 8GB
eMMC 8GB
Peripheral Ethernet 1G Ethernet
UsB UsB2.0
Debug UART(USB) USB to UART Bridge
JTAG 14pin/2.0mm
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Pattern Generator
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Device Power Supply

VCC: NAND device core power supply.
VCCQ: NAND 1/O power supply.

VPP: NAND external high voltage.
VREF: NAND 1/0O reference voltage.
VCCIO: FPGA 1/O power supply.
VREFIO: FPGA /O reference voltage

Device Power Supply Specification

oA wN =

Power Sources Setting Range Resolution DC Accuracy Max. Current
VCC (NAND) 0.8 to 3.6V ImV +/- (1% + 20mV) 1.2A

VCCQ (NAND) 0.8 to 3.6V ImV +/- (1% + 20mV) 400mA

VPP (NAND) 5.0 to 20V 50mV +/- (2% + 100mV) 80mA

VREF (NAND) 0.2to 1.8V ImV +/- (1% + 20mV) SmA

VCCIO (FPGA) 0.8 to 2.0V ImV +/- (1% + 20mV) 400mA
VREFIO (FPGA) 0.2 to 1.8V ImV +/- (1% + 20mV) SmA
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Socket Board

Test Socket

Logic analyzer probing pad
Power jumpers

LED indicators

Edge card
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Software Architecture

/ HOST API \ / Target API \
Call API Send & Receive Send & Receive Call API
Data Data
User g » JKI_PandaDLL.iib |« e p o User | » libJkiPandaApi
Program - : " "1 Program [ »| lIb KIFandaApl.so
Ethernet

Running on Remote PC (Host) Running on Zynq Processor (Target)

PGM SEQUENCE 0 0 1 1 .fmain -r -t
B D st : ¥ 4 2754 7 1570-01-01 03:55:03 [INFO] IKI Panda API 1.4.6.a (20190422) - Copyright (C) 2018 JKI Inc
BRed®d (201 16:27) O e o2 s 1970-01-81 03:55:03 [INFO] PandaHal
NAND ara Reset $ : [InitBoard]
Show Al Parameters it pas Starcll: (Chonnal 164 1 Die:00) HwVersion 0x00000400
Fwlersion = 0x20190422

b d : : RomVersion = Bx00884500
2 n A [NandsetTarget] DEVICE_TYPE = SOCKET_TYPE_152B_RAW_Hs, Channel = @
RunNandSampleTest: , mode: 1, freq: 400.080, ce: O
[SetClock] set: 480.800 MHz, get: 408.604 HHz
1970-01-01 03:55:04 [INFO] NandsetMode> mode: 8 (SDR)

ad-7e-28-33-60-a0- (6 / 6bytes)

[NandRead1d] Add 43-45-44-45-43-02- (6 / 6bytes)
[NandsetFeature] Add = 02, Data 37-00-33-00-, Busy = 0.490 us
[NandGetFeature] Add = 04, Data = 37-00-33-80- (4 / 4 bytes), Busy = 0.490 us
[NandSetFeature] Add = 01, Data 60-00-01-00-, Busy = 0.490 us
1970-01-01 63:55:04 [INFO] NandSetMode> mod 1 (DDR)
[NandGetFeature] Add 01, Data = 60-60-00-00-01-01-00-00- (8 / 8 bytes), B 0.490 us
[NandEraseSlc] Busy = 40602.618 us

| [NandProgramsic] CE = ©, Row = 10@, Col = @, Busy = 110.740 us

TEST START Listed | « 0 Data (9216 bytes) = 67-c6- 09 73-51- ff a-ec-29-cd-ba-ab-f2-fb-e3-46-

NONE O Functon To Lsted Functon T B - o+ - [NandPageReadSlc] CE = ©, Row = 188, Col = 8, Busy 44.900 us

5 : L be P v Data = 67-¢6-69-73-51-ff-4a-ec-29- cd ba-ab-f2-fb-e3-46- (9216/9216 bytes)

Save Lst Load Lt

1970-01-01 03:55:04 [INFO] ~PandaHal
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Product Specifications

Pattern Controller Specification

Processor Application Processor Dual-core ARM Cortex-A53
Real-time Processor Dual-core ARM Cortex-R5
Memory Application Memory (DRAM) 2GB
Micro-SD 8GB
eMMC 8GB
Peripheral Ethernet 1G Ethernet
usB UsSB2.0
Debug UART(USE) USB to UART Bridge
JTAG 14pin/2.0mm

Pattern Generator Specification

Pattern Generator Command FIFO depth 64K
Write Data Memory 64K Byte
Read Data Memory 64K Byte

Clock Generator Speed (SDR mode) 10 MHz

Speed (DDR mode)

200 MHz ~ 800 MHz

Resolution

<1 MHz

Channels

Output (CEn[7:0], ALE, CLE, WEn, REn, WPn)

22 pins * 2-channel

Input (RBn[7:0])

8 pins * 2-channel

/O (DQS, DQ[7:0D

10 pins * 2-channel

GPIO

8 pins
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Device Power Supply Specification

Power Sources Setting Range Resolution  DC Accuracy Max. Current
VCC (NAND) 0.8to 3.6V 1mV +/- (1% + 20mV) 12A

VCCQ (NAND) 0.8t0 3.6V 1mV +/- (1% + 20mV) 400mA

VPP (NAND) 5.0to 20V 50mV +/- (2% + 100mV) 80mA

VREF (NAND) 0.2to 1.8V 1mV +/- (1% + 20mV) 5mA

VCCIO (FPGA) 0.8t0 2.0V 1mV +/- (1% + 20mV) 400mA
VREFIO (FPGA) 0.2t0 1.8V 1mV +/- (1% + 20mV) SmA

Environment Conditions

Operating Temperature

0~70°C

Humidity

20% ~ 60 Rh%

Dimensions & Weight

160 mm x 100 mm x 38mm (W x LxH)

Power Supply

DC 12V / 2A

Host Interface

Ethernet
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