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,});press Converter

il = I BE

o FHMEFRN
LoEN 1 Edge Trigger PARME (B F/METF) hEM#ET
Signal m
Level - Level -
Signal
Pulse width Trigger PAE—EE (J:E!'Fﬁﬁ) FMBKPEE VNF/KTF) 3‘]%#1&
Level '
Signal T~
HhERft & LVTTL Signal Level PUBERIR G ARMHRITA
Trigger
LRLS Y7 - PUERIB G REH
EIES Y -ZivA Pre Trigger REMEFZEZAINEEE
S eneannn T | postTrigger RERERAZ N
Delay Trigger REMASZRHZENHIE (BEMARERENE)
@ i . o
gfﬁ?%igﬁﬂﬁ (Pre Trigger) / EJT Trigger condition : Over level Enable to set arbitrary size from trigger point
JEfl % (Post Trigger) / o SR R e AR C.J:L..j}
#ERfd & (Delay Trigger) =
g' Level /\ A N
o [ AN LW BN A Wp——
Ml \J Y q S :
Pre trigger Vl Post trigger %’ Delay tngger"

...........................

m
x
>
m
-
3
o
~+
=
Q
Q
m
a3,

Externaltrigger condition : High Active or Low Active

Enable to set arbitrary size
from trigger point

External
trigger
signal .«

02



12bit/3.2GSps/2ch
A/D Convert Board

APX-5640

16bit/500MSps/4ch
A/D Convert Board

APX-5056

ETT— e

Analog Single end 2 ch

I/F (interleaved : single end 1 ch)
120t
Max 3.2Gsps(Interleaved 6.4Gsps)
1.5GHz -3dB(typ.)
:

AC Performance SFDR: +58 ~+66dBc(typ.) / SINAD: +53~+55dB(typ.)
ENOB: 8.5~8.8bit(typ.) / THD: -65 ~-61dBc(typ.)
SNR: +53~+56dB(typ.)

External clock input CHARRBES]

Signal level : 0.6Vp-p~2.0Vp-p
Frequency : 1T0MHz or T00MHz(PLL)
Inputimpedance : 50Q(AC coupling)
Connector type : SMA

External Trigger input Channel : 1

Signal level : LVTTL
Inputimpedance : 1KQ/500
Connector Type : SMA

General Port : DIO Channel : DI 4ch DO 4ch
Signal level : LVTTL
Connector Model : HDR-EC26LFDT1-SLD+

Analog Output Number of output : 2ch
Resolution : 16 bit
Output Range : -4V~+4V

External Trigger / Analog trigger / Software trigger
Analog trigger : Edge, Pulse
Trigger position : Pre, Post, Delay
-
DDR4 SDRAM Component (8GByte)
PCI Express3.1a (Gen3) 8.0GT/sx16
Temperature 0~50°C, Humidity : 35%~85% (Non condensing)
XCKU15P-2FFVET517E (Xilinx)
240.15mmx111.15mm, Panel depth 20mm
Window10 32bit, 64bit / Window11 64bit
ROHS2 (2011/65/EU + (EU) 2015/863)

B coouoc
03

=] reh

APX-5056 (APX-FBO1+ADF-5056)
Single end 4ch

500

AC coupling

+1V

16bit

Max.500Msps(2ns)

250MHz -3dB

+2V(Current flow) £1.5V(Non-current flow)

SFDR: 84.83dBc @10MSps, FiniMHz
SNR : 68.29dBc @10MSps, FinlMHz
ENOB : 11.03bit @10MSps, FiniMHz

Channel : 1
Signal level : 0.4Vp-p~1.5Vp-p
(Sine wave / Square wave)
Frequency : 5SMHz~100MHz
Input Impedance : TMQ/50Q (AC Coupling)
Connector type : SMB

Channel : 1

Signal level : LVTTL

Input Impedance: 1KQ /500
Connector type : SMB

Channel : DI4ch DO 4ch
Signal level : LVTTL
Connector type : XG4C-2634

N/A

External Trigger / Analog trigger / Software trigger/ Another trigger
Analog trigger : Edge, Pulse
Trigger Position : Pre, Post, Delay

1Gword/1ch

DDR4-SDRAM (8Gbyte)

PCl Express3.0 (Gen3) 8.0GT/sx8

+12V+£8%, 3.72A

Temperature : 0~50°C, Humidity : 35% ~85% (Non-condensing)
Kintex UltraScale xcku035-ffval156-2-e (XILINX)
205.15mmx106.25mm, Panel depth 20mm
Window10 32bit, 64bit / Window11 64bit

RoHS

GO U OIT R



12bit/1.8GSps/2ch
A/D Convert Board

Express Converter

12bit/1Gbps/2ch
A/D Convert Board

APX-5360G3A APX-5200B-1

g fom
Rebis | Customizable

Analog Single end 2ch
I/F

(Interleaved : Single end 1ch)
Max 1.8Gsps (Interleaved 3.6Gsps)
900MHz -3dB (LC Filter Built-in)

+2V (Current flow) , £1.5V (Non-current flow)
AC Performance SFDR : 68.0dB @1800MSps, FiniMHz

SNR : 56.3dB  @1800MSps, FiniIMHz
ENOB : 9.0bit @1800MSps, FiniIMHz
External clock input Channel : 1

Signal level : 0.4Vp-p ~1.5Vp-p (Sine wave / Square wave)
Frequency : 5SMHz~100MHz(PLL)

150MHz~1800MHz (Direct Sampling)
Input Impedance : 1MQ/500Q (AC coupling)
Connector type : SMA

Channel : 1

Signal level : LVTTL

Input impedance : 1KQ/500
Connector Type : SMA

Channel : DI 4ch DO 4ch
Signal level : LVTTL
Connector Model : HDR-EC26LFDT1-5LD+

Number of output : 2ch
Resolution : 16 bit
Output Range : -4V ~+4V

Analog Output
External Trigger / Analog trigger / Software trigger
Analog trigger : Edge, Pulse

Trigger

_ Trigger position : Pre, Post, Delay
. 2Gword / 2ch,4G word /1ch
EETE 00R3-50RAM(8Gbyte)x2

PCI Express3.0 (Gen3) 8.0GT/sx8

Temperature : 0~50°C, Humidity : 35%~85% (Non-condensing)
5GXMA3K1F4012N (Intel)

220.15mmx106.65mm, Panel depth 20mm
Window10 32bit, 64bit / Window11 64bit / Linux

_ E I:i-'s t‘%ai\@'sg

External Trigger input

General Port : DIO

FIEEN

APX-5200B-1

Single end 2ch
(Interleaved : Single end 1ch)

500

DC coupling

+0.5V

12bit

Max 1GSps (1ns) / Interleave: 2GSps (0.5ns)
900MHz -3dB (LC Filter Built-in)

+2V (current flow) , £1.5V (Non-current flow)
SFDR : 72.18dBFs @1000MSps, FinIMHz

SNR : 59.41dBFs ~ @1000MSps, FinIMHz
ENOB : 9.53bit @1000MSps, FinlMHz

Channel : 1

Signal level : 0.4Vp-p ~1.5Vp-p (Sine wave / Square wave)

Frequency : 5SMHz~100MHz (PLL)
150MHz~1000MHz (Direct Sampling)

Input impedance : TMQ /500 (AC Coupling)

Connector Type : SMA

Channel : 1

Signal level : LVTTL

Input impedance : 1KQ/500Q
Connector Type : SMA

Channel : DI 4ch DO 4ch
Signal level : LVTTL
Connector Model : HDR-EC26LFDT1-SLD+

Number of output : 2ch
Resolution : 16 bit
Output Range : -4V~ +4V

External Trigger / Analog trigger / Software trigger
Analog trigger : Edge, Pulse
Trigger position : Pre, Post, Delay

2Gword / 2ch, 4G word / 1ch

DDR3-SDRAM (8G Byte)

PCl Express2.0 (Gen2) 5.0GT/sx8

+12V+8%, 3.3A

Temperature 0~50°C, Humidity : 35%~85% (Non condensing)
5SGXMA3K1F40C2N (Intel)

212.5mmx111.15mm, Panel depth 20mm
Window10 32bit, 64bit / Window11 64bit / Linux
RoHS

20 &=, 10 4
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Analog

Input

=
m

Inputimpedance
Coupling

Input Range
Resolution
Sampling Rate

Freguency Bandwidth
Absolute maxtimumratings

AC Performance

External clock input

External Trigger input

General Port: DIO
Analog Output

Trigger

Maximum Sampling

Memory

System Bus

Power

Environment

FPGA

Dimension (excluding connector)
Operating 0S

Compliance

o
(&)

12bit/500MSps/2ch
A/D Convert Board

APX-5050.

APX-5050

Single end 2ch

500

DC coupling

+2V, £1V, £500mV

12bit

Max. 500MSps(2.5ns)

200MHz -3dB (LC filter built-in)

+5V (Current flow) +2V (Non-current flow)
SFDR : 68.54dBFs @500MSps, Fin10MHz

SNR :57.33dBFs @500MSps, Fin10MHz
ENOB : 9.23bit @500MSps, Fin10MHz
Channel : 1

Signal level : 0.7Vp-p(typ)(Sine wave/ Square wave)
Frequency : 5SMHz~100MHz (PPL)

40MHz~500MHz (Direct sampling)
Inputimpedance : TMQ/50Q (AC Coupling)
Connector type : SMA

Channel : 1

Signal level : LVTTL (5V Tolerant)
Input impedance : 1KQ/500Q
Connector type : SMA

Channel : Dl 4ch DO 4ch
Signal level : LVTTL
Connector Model : HDR-EC26LFDT1-SLD+

Channel : 2ch
Resolution : 16bit
Outputrange : -4V~+4V

External Trigger / Analog trigger / Software trigger
Analog trigger : Edge, Pulse
Trigger Position : Pre, Post, Delay

256M word / 1ch

DDR3-SDRAM (2Gbyte)

PClExpress2.0 (Gen2) 5.0GT/sx8

+12V£9%, 3.75A

Temperature : 0~50°C, Humidity : 35% ~85% (Non-condensing)
EP45GX180HF35C2N (Intel)

192.65mmx111.15mm, Panel depth 20mm
Window10 32bit, 64bit / Window11 64bit / Linux
RoHS

100 = 0 i

14bit/400MSps/2ch
A/D Convert Board

APX-5040

=] mech
APX-5040
Single end 2ch
500
DC coupling
+2V, £1V, £500mV
14bit
Max. 400MSps(2.5ns)
200MHz -3dB (LC filter built-in)
+5V (Current flow) 2V (Non-current flow)

SFDR :80.73dBFs @400MSps, Fin1MHz

SNR :60.56dBFs @400MSps, Fin1MHz

ENOB : 9.75bit @400MSps, FinTMHz

Channel : 1

Signal level : 0.7Vp-p(typ)(Sine wave/ Square wave)

Freguency : 5MHz~100MHz (PPL)
20MHz~400MHz (Direct sampling)

Input Impedance : TMQ/500Q (AC Coupling)

Connector type : SMA

Channel : 1

Signal level : LVTTL (5V Tolerant)

Input impedance : 1KQ/500Q

Connector type : SMA

Channel : DI 4ch DO 4ch
Signal level : LVTTL
Connector Model : HDR-EC26LFDT1-SLD+

Channel : 2ch
Resolution : 16bit
Output range : -4V~+4V

External Trigger / Analog trigger / Software trigger
Analog trigger : Edge, Pulse
Trigger Position : Pre, Post, Delay

256M word / 1ch

DDR3-SDRAM (2Ghyte)

PCl Express2.0 (Gen2) 5.0GT/sx8

+12V£8%, 3.75A

Temperature : 0~50°C, Humidity : 35%~85% (Non-condensing)
EP4SGX180HF35C2N (Intel)

192.65mmx111.15mm, Panel depth 20mm
Window10 32bit, 64bit / Window11 64bit / Linux
RoHS

#When sampling at 500 MHz, it may be issued by Glitch which causes a bit errorin ADC.



Model

Analog |Input

I/F (Simultaneous sampling)
Sampling clock
Resolution
Anti-aliasing filter
Input impedance
Input current
Coupling
;g?mgs ot

Analog |Output
Output T esolution
Output range
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Input Number
Signal
level

umber
Signal
level

Trigger/ |Internal clock

Clock

External Trigger
Host I/F
Power

Environment

Dimension (excluding connector)
Operating 0S5
Compliance

18bit/200KHz/16ch
A/D Convert Board

APX-520
16

MAX 200KHz
18bit

22KHz@-3dB(x10V)/15KHz@-3dB(£5V)

MO
5.4pA @+10V
DC Fixed

+5V or =10V

+16.5V

4ch
16bit
-5V ~+5V
4ch

LVTTL (5V Tolerant)
4ch
LVTTL (+3.3V Output)

1Hz to 200KHz in 1Hz increments

(*Adjusted to the available configurable clocks)
Input is possible from DI in units of AD8ch

PCl Express2.0 (Gen2) 2.5GT/sx1

+3.3V+9% 280mA
+12V+£8% 510mA

Temperature : 0~50°C, Humidity : 35%~85% (Non-condensing)

120mmx64mm, Panel depth 20mm

Window10 32bit, 64bit / Window11 64bit

RoHS

Express Converter

B APX-5040 Block diagram
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High-speed AD 160Msps 4CH
High-speed analog signal processing unit

ALG-160M04-L2

Ideal for environmental LIDAR measurement

Signal processing unit

B Features
© Up to 160MHz High speed AD conversion

© Up to 40MHz High speed DI

© FPGA High-speed signal processing

© With general-purpose I/F LAN, Easy host connection
© SDK for unit control

© Signal processing specialized for H13126-01/02
manufactured by Hamamatsu Photonics Co., Ltd.

© Included software allows synthesis processing of
analog and digital signals.
*No need for host signal processing

I (I e | il

| |

:
£
&
£
Bia

B Main Specifications

ALG-160M-04

1~160Msps / 4ch / 14bit

ARM CortexA53(2Core)

CortexR5(2Core)

SSD 128G / DDR3 8G

DC12v(24V)

MAX : 40MHz/2ch

MAX : 10MHz /1ch

LAN(GDE) x1ch / EtherCAT xich
USB3.0 xIch / DIO

i 80sec / 4ch (160Msps)
800sec / 4ch (160Msps)

#Logging time varles depending on sampling conditions
and other factors.

Analog I/F EXT DI

07
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y_ Express Converter

B Data processing suitable for environmental Lidar measurement

© Synchronize with the laser excitation trigger
to respond to up to 100,000 lineintegration
processes.

© Measure 1to 2 H13126-01/02 simultaneously

© Up to 10 (H13126-01/02:20) connections
to your PC via Ethernet.

B Example of use

1) Connect 2 units of Hamamatsu Photonics
H3126-01/02

(FPGA+CPU)
IZYNQFE’

DDR3

Manufactured by Hamamatsu Photonics
Wide dynamic range

Photomultiplier tube module
H13126-01/02

08



FPGA Customization

FPGA Customization of the APX-5040 : FDK-APX5040

FDK-APX50408 F FAPX-504080FPGAS S
FPGAFREH., 247" FPGAIRE". "HSIEHE".
"B "FESN O IAEATFRRIE, LITEFPGA
LHEmMENEsSLBIneE,

B FDK-APX5040 Package Configuration
€ Tool/Sample : F&F:FH1E, R~AKE
(FFT Sample code processable from 1024/4096)
# Projector : ;Rfi& it (s000)
¢ Document : RitIAF. EEEME,

B Development Environment

¢ Quartusl|l Ver.12.2 SP1 (5iTERESR)
¥ A FWebjR

¢ BEFTNEARZEMEZENRLE

& AN EHLEIAPX-504089DMA,

& EEUSB-Blaster (APX-50403k i &)

B FPGA Development Programming

FDK-APX504042 7 QuartusF & M ER F P34 (FPGA
LHBFERRE: £ 39) BAPRHAvaldatai® a0 EA T

(Aval IP /i@ %3218 ) 230 A E R AB AU (pof 3L .

Development Example

Development of FPGA Processing and Capture Software

Software Development Kit

10] ¢

Driver/Library

FPGA Development Kit

. . FDK-APX5040

TOOL

FDK-APX5040 provides FPGA development
environment and, SDK-APX5040 is a SDK
for developing the software.

FPGA Design Configuration

apx5040_top

User_logic_top
A spr editable file

Local_logic
AVAL
Register L :

. == 5\p}-5040 control

y ; Tngger part (Encrypt all including
DDR under layer)
Flash
PCle

FPGA Processing Development Flow

PAT 2 (£ FIDMAE B 7 8 PiZ 15 o T8 Th il 5k A& 5 BURBY /R F 69
ﬁﬂ

User's development part
Design — aval_ip
l Trigger Logic

Logic simulation

N
oK
rtusli
B Logic synthesis
Layout and wiring
Timing verification
N
oK
Quartusll

Create programming file
(apx5040.pof)

Programming
(apx5040.pof)

|

Product verification
(Product evaluation)

NG

OK

Completion




/ Express Converter

Applications
N ETRE W RRE

%& LIDAR

Laser System |ntegrating

Source of light

Coupler Coupler

s Light{Cut )
Light(in)

e Cloick
= Trigger

N 3DENISE

Scanner

Measurement/ ¢~ )\
object No g

B T oCT B K iElog&E L%

Sensor

SSD Storage

Optical Inspection
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Software

Software Development

/ Express Converter

AVAL DATAER TiE B FWindowsFILinuxBIRsh#E FE. EEHAR AT IFM TR, oJATIRRiZ2H. BREER.

AIPEGE. H8E R R ELTFHE,

B wWindows.Netif{4 THE (AWP-ADCTOOL-01) ZT B
FEBELEHRTIEME, UEENRFBEEFLNBRE
FZRTHMEEE,

e
Mme s »

M LabVIEW VIR (AWP-ADCLV-01) ZRGIATFM
LabVIEWH{EREH, B KRIRE A S NEE (8D
SDKEYAPI) ByVI, B] ATELabVIEW E BT IR 1E

AWP-ADCLV-0T1

s sy | itoeanen | Opesnen 3 |

==

s

[ cev-5840 1 St 301 | A 50 2 S 3
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2 AVAL GLOBAL Co. L1d

C-607, 338 Gwanggyojungang-ro, Suji-gu, Yongin-si, Gyeonggi-do, South Korea 16942

+82-70-7019-1420 Emm sales@aval-global.com E®www.aval-global.com

Specifications are subject to change without notice.All brand names in this leaflet are trademarks of their respective owners.

1S09001,1S014001 certified.
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