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ATE 155 M

. GPU « MIPlinterfaces
og . CPU . VideoIC
ﬁs@ . DSP . PCI
AE . LogiclC « High Speed Interface
&
A
T: . Dataconverter « LCD/OLEDdriver
o « 10T IC « Automotive IC
& « Power o SoC

« RF parts - IGBT

- DRAM / DDR

- SRAM

- EEPROM

- NAND/NOR Flash
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« DHEBMR: JFEKk, 4K
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Driver
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MCU/DSP  |«—» DDR
<+—> DDR3
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DUT

Mixed Signal

l PE, DPS, PMU

Digital/Memory Test
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PE vs PMU vs DPS
8% HTATERIE

PE (Pin electronic)
= AR AR DUT I S 5
= IR
= TAESR
= 10MHz—X GHz
= RN EIE 2
= R

PMU (Parametric Measurement Unit)
= B A0 E R R LR

= LA Ry BN g A A

= FLY O 100 mA

= R [ =i 25V
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DPS (Device Power Supply)
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ANALOG
roadmap BRI
AHEAD OF WHAT'S POSSIBLE™
e =|nclude Production
N o=Not Included roduct
i ADATE318 ADATE320
Channels 2 2
. Speed (Gbps) - max 1.2 2,5
' i Speed (Gbps) - min 0 0
V range (unterm) -1.5V to 6.5V -1.5V to 4.5V
; . Vswing max (unterm) 8V 6V
ADATE334
I & Differential Drive . .
G ,
» | Tri Level . .
§ | Hi Z . .
= | VHH pin 135V / device 0
s 1
2 ADATE320 MAX32000 Deskew o 0
%) 2.5 Gbps Dual el Window Comparator . .
(no load)
i i Differential Comparator . .
Cable Compensation (CLC) . .
’ : Active Load 25mA 25mA
ADATE318 :
10 ADATE302-02 I 12Gbps Dual [ o MAX9979 i PMU 60mA 40mA
1.0 Gbps Dual , T 1.0 Gops Dual 1.1 Gbps Dual Clamps . o
AATE305 | Power / ch LW 1.2W
ADATE304 I ! Level Setting DACs 168 168
0.4 Gbps Dual ’ MAX19005 | MAX9972
| R ekl Package (mm) 10x10 LFCSP 10x10 LFCSP
2

Channels

4




ADATE3xx 1z

X

NRZ2Y

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

VOH, PPMU oveR
PPMU_CMPHO GO/NOGO TO ALARM TO ALARM
PPMU 5% ]
* 50mA high current range VoL, .
* 2UA low current range PPMU_MEASO 54@_ out
* FvMi, FiMv PPMU_S0 E;]_@f . PPMU i 0 _]
PIN DRIVER vito O s ——So—1 PMU_FO
« ~ 3Gbit/sec toggle rate gssSg9s S o> PMuso
+- 2V to + 6V output range ot —L 1] DRIVER 500 2 1 (o) 8
. —v MV [1 puto
50ps edge placement accuracy —
] 5 channels
RCVOb oL
ACTIVE LOAD . e °
VeoMo| 5 o g p e r d ev I ce
* 100uA to 25mA range i
* High speed switching é
COMPARATORS 4
5 CMPHO
* 1.2Ghz bandwidth g
) CMPHOb []
» SE and DIFF operation wpio O COMPARATOR
* 50ps edge timing accuracy cnpLob [ g
High Voltage Driver
o o TEMP
* 200ns rise time THERM
+ 0to 14V output range DAL
L. ALARMb
* 60mA current limit RCV, HVOUT
el VPLUS
SCLK VDD
DACs and Dlgltal csb SPI thl)y:r/eg\flf;:l \ vee
+ 16hit 500uV INL 500 1601 DACS boow
- 0to 5V output range BuUsTD AcoM
. G.ain / Offset calibration - COMMON vss
» Six pin SPI
CHANNEL 1
(Same as Channel 0 except where noted)

10//
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DSP/PMU road map L DEVICES

AD5522
Quad Channel
4 Ranges up to £2mA,
#80mA Ext., 22.5V Span

PMU AD5520

Single Channel
4 Ranges up to #4mA,
6mA Prog Ext., 22V Span

MAX32010
Single Channel
1.2A, 25V Span,
14x14mm TQFP

ADS5560 ADS5560
Single Channel Single Channel

1.2A, 25V Span, 1.2A, 25V Span,
8x8Bmm FcBGA 12x12mm TQFP

DPS

MAX9959
Single Channel

800mA, 25V Span,
14x14mm TQFP
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AD5522(PMUE

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

V0 38 3E PMU-4N 4 S 58 i

= 1 5 FRLIAE
=ik A L VAL VO [ BUA 2 80mA
=y 5 A LR 0 [ D9-16.25V &+ 22.6V el

SRR B FE IS AT LR B R TBUR A%

b, H T EeVER

MEASURE

SERIAL
VF

CLAMP DACS

FORCE
AMPLIFER PROGRAMMABLE
SENSE RESISTOR

MUX &

MEASUR
CURRENT

OUTPUT

BT B B B Y R SRR R BR 1) H R

f3/VEE5NDAC, &1E200DAC
o T B A PR B L
24 FH T B MR R A

=2 R R A

GAIN

COMPARATOR Q O
DACS

Qe

MEASURE
VOLTAGE

COMPARATOR I

= 0 4 2 MR R AT R HE

Analog Devices, Inc. All rights reserved.
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FORCE

i R ANALOG
ADbSH60(DPS) 1l X BEVICES
T 5 AN R T S ARG A 1 R CCAPACITORS!
SETTLING TIME
|
= FV/MI IjJﬁE CLAMP DACS P TR J' =T
" iﬁﬂj EEJISE%E 25V, ﬂff%"‘ﬂ{)ﬂﬁﬂﬁ SCLK —: l Rssﬂu
SDI —
" SR pEu e | 3]
= 5UuA, 25uA, 250uA, 2.5mA, 25mA (Rsense on-chip) SRNCHESITON RSENSE 2
ommem TR ||| 5
ALARMS <

*= 500mA and 1.2A max (Rsense off-chip)

" ‘\MHE %Emﬁ% MEASURE

MUX &

AMPLIFER

MEASU
CURRENT \/

= IS A

= A B R 2 A
= TAEEER

GAIN

COMPARATOR
DACS

L%O

Joae

MEASURE
VOLTAGE

COMPARATOR

= R/ AR
= SR
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13//



ADI's MEMS Switch £ A

DC + Wide Bandwidth
VDD (3.3V/ 2mA) 20x Smaller SP4T
ANALOG ‘ Relay Replacement
DEVICES
ADGM1004
MEMS Switch ‘ RE1 /L DSEA\}ILC%SG
RF2 N ADGM1004
RF3 /A RFC
RF4 A : -
ADGM1004 z| 2| 2| 2
0 Hz/DC to 13 GHz, SP4T
2.5 kVHBMESD oV OV OV ov
)
£ ATE H 8 F§ MEMS JT- 5% i 1Ak
R Benefits

] Bt B DC Z=13GHz i 3 B B RN R A

SP4T B /3% R ~F (5x4x0.95mm) BN IRAR B DUT F R Th e

10 12 IR1E 3 73 fy RERGTEME

L]

3.3V 5 T8 F i) B R faI LA T SR SE
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B F-pattern K E

bl

2x-— ADATES320 Driver

oo

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

PPMU s \\
PPMU_CMPHO [] GOINOGO TO ALARM TO ALARM OVER / DATA | RCV | VTINH | DRIVER STATE (N
- (PPMU High/Low (High/Low VOLTAGE l
PPMU_CMPLO [} Clamp Fault) —| Voltage Fault) , 0 0 X VL \‘
VOL, 1 1 0 X VH
PPMU_MEASO E;@— THERM o I PIN DRIVER % 1 0 INH ‘I
PPMU [0 1 X 1 VT
PPMU_SO [] MUX s . I DC Levels :
I VIH o I
PRk badl b e ekt el L |
VIHO S~o——
I vmod (%4 [ Pio-Fo i vIT o I
S~o——11 Pmu_so 1 !
1 gS =g < l¢ ° I
I 3 S35 3 I I VIL o
1 paTto [} >~ DRIVER 1 | 1 VTINH O :
5 DUTO
| oA O 1 . | LOGIC SWITCHING OUTPUT 50 ohms
|
< 1 CONTROLL SECTION STAGE buT
I rowo [ | o) |
v rovos O é 100 U 1 High Speed 1
R D — S e ’ I Logic
= @yivDmm b - - I I
VCOM N
o] =5 I DATA O 1
- %100 ohms I
| DATABO |
|
I RCV © |
I %IOO ohms 1
cMPHO [ I RCVBO 1
NWC
cMPHob ] I 1
owpLo O COMPARATOR 0 Only ‘ l
Nwc ]
cmpLob [ \ /
CHANNEL 0 4X ,/
o [ TS ~ ’/
1 R I T I T T T T rTrrrTrTUTU’TTT’T’sYTT'YT’'YT'msTT'YTmrmsesed
THerRM O {
I |
DAT, I
ALARMb [ |
o I} HvOUT o o
L ' Function of Drive
sol O] \ DRIVER U u n I n rlv r
[N b —— VPLUS
scLk ] VDD .
s — = Qutput Level Setting
orrection
2x12
spo O 16bit DACs DCOM .
e O = High Analog Performance
RSTH Eg COMMON vss .
= Clamp funct
CHANNEL 1 a u n C I O n

A4

(Same as Channel 0 except where noted)




B F-pattern i AE % --- ADATE320 Driver Eye Diagram DEVICES

AHEAD OF WHAT'S POSSIBLE™

Driver Eye Diagram 2.5Gbps PRBS 231-1, 2.0V prog

File Edit ¥ew 3Setup Utlities Applications Help [1686 waveforms | Tekronx | X|

%l%lﬁl@?ﬂ:l{?l HUHJStDDlﬂDqMDdEISEmple j TrigIE:-:ternaIDirect jl-ﬂlﬂﬂ.ﬁm'u‘ilﬂlﬂ Drlver Eye Dlagram
IPuIsejl.ﬁ.mplitudej LT B T Y s Y e R AT Elﬁlﬁﬁlﬁ " Clear eye GOOdJItteI’ performanCe

mcammww = Good Sl: No special overshoot and
|1WimDB 3 WA distortion.

|| Measurement
& 1Rize ©3 M,
ki 1.18547 1p=
BN (2Fal 2 N,
] 1.501916p=

100 Opsddiv

ca = | [200.0mv B [771.1mv B [man | @ || @ | [100.0000s B [25.640n BE] B0€] | 10:28 am 1/302m14




ANALOG

U F-pattern i 2E 25--- ADATE320 Rise/Fall Edge

AHEAD OF WHAT'S POSSIBLE™

swing2v swinglv

1
.8 ‘ ‘ - \
. 2V vs 1V [ \
y | | Function of Rise/Fall Edge
- X | o
O i\ = Fidelity : Keep same performance at
., different Amplitude output.
360 swing500mv swing200mv , . .
= Don’t concern about rise/fall time
250 . . .
o 500mVvs 200mV | change at different situation.
/ |
" 100 / - \
50 / \¥/‘&r
98 swinglOO0mv swing50mv
. N ~——
0 100mV vs 50mV / \
E 60 / I \
g 50 / \
. ) T
30

0 .2 .4 .6 .8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4
time, xle-9 Seconds




¥ pattern x4 #5-—- Pre-Emphasis (CLC) DRVICES

AHEAD OF WHAT'S POSSIBLE™

v(out) -l:v(out) -2:v(out) -3:v(out) -4:v(out) -5:v(out) -6:v(out)

=7:v (out)

]
/

-.1 t/
-.2

0 .2 .4 .6 .8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8
time, xle-9 Seconds

3

3.2 3.4 3.6 3.8

4

Function of Driver CLC

= Cable loss compensation

= Sladjustment

= Balance overshoot and rise/fall time




ADATE318 LV Driver izt

File | Edit | Vettical | Horizrdcg | Trig | Display | Cursors veasure | Mask | Math | MyScope | Analyze | Ltilties |

| Il | Il 1 Il Il | 1 Il Il Il Il Il Il 1 Il 1 1 Il 1 Il Il Il I Il Il Il 1
| & 1.0vidiv 500 By:i2.5G e\ 1.0v

Value Mean 5t Dev Count Info

& Freq 12499935M [125.0m | 1264k [261.0 [ ]
@B amol foav_[a0s oo ero |
S e T T A G
@ ra [ : 2 o0t eto |

|[ 2.5ns/div  40.0GSIs

Auto  January 23, 2006

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

74

IR

VIH: 4V

VIL: 0V

Frequency: 126MHz

CLC: off

Load: 50ohm

Scope: 2.5G BW

Cable: RG316 Tm

RLC Band stop filter: added

©® N @ oW N



ADATE3xx -—- L ET58

PPMU oveR
GO/NOGO TO ALARM TO ALARM
PPMU_CMPHO
- (PPMU High/Low (High/Low VOLTAGE
PPMU_CMPLO Clamp Fault) Voltage Fault)
VOL,
THERM
PPMU_MEASO E‘@_ out veHo
PPMU
PPMU_S0 ] MUX s .
S~o—1 PMU_FoO
vrTo [ S (1 Pmu_
ce b b L /—o\o—j PMU_SO
332 2
55 >822
DRIVER
DATO [
S [1 buto
DATOb []
revo [ /
RCVOb 1oL0
= ACTIVE é

om = =

cmMPHO [
| cmPHo O
I cvro

b curion O

LOAD 1>
VCOMo| 3o eeeeeeee i
- -,

COMPARATOR

NwC

oy,

e Ty e T T r
CHANNEL 0 ZAN
THERM
DAT,
ALARMb
HVOUT
RCV, VHH
DRIVER
soi VPLUS
SCLK VDD
Csb SPI Gain / Offset vee
Correction
SDO 2x12
16bit DACs DCOM
BUSYb
ACOM
Vss
RSTb COMMON
CHANNEL 1

(Same as Channel 0 except where noted)

oo T

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

s ~
I, \\
U4 \

1 \

\

i COMPARATOR 1

| |

| |

I DC Level |

High Speed 1

: vg " Outputs 1

GAIN

| STAGE ouET an |

i QHB 1

1 High Speed ) 1
1 DUT

- COMPARE 50 ohms 350 ohms VTT 1

STAGES O I

50 ohms <50 ohms I

DC Level o

+ OUTPUT QL |

VoL GAIN STAGE o |

o L STAGE QLB I

| High Speed 1

Outputs

|

|

|

|

1

1

\ ,I
N 4
N ~ »

Function of Comparator
2 triggered signal for TMU
Level conversion

DC voltage pass/fail

N i o e e e e e




File | Edit | “ertical | Horizitcg | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilties | Help 'n

1 i "'I i i 1

@

100mV/div
100mV/div
100mV/div

500 By:3.5G
500 By:3.5G
500 By:3.5G

Value

Mean

Min

St Dev

Count

5.32BmV

5.2432723m

4.578m

180.0p

3.T4Tk

B75.0uV

612.99534p

=16.0m

107.6p

3.T4Tk

125.0MHz

124.9957TM

124.9M

5.872k

3.T4Tk

210.7ps

211.28565p

192.6p

1.141p

3.T4Tk

| A ET® / 296mv

|| 2.5ns/div 1.0TSis  ET 1.0psipt

Rur Average:32 l
187 350 acqgs RL:25.0k
Auto  August 29, 2019 17:21:14

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™




5T [6]301) &2 EF. JG--- Digital Time Encoder in FPGA

START

Interval Q = 000011111...

50ps to 100ps fixed delay

4
4
4
4
/

»

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

CP CP CP CP CP CP
0 0 0 0 [ 0 —
D R DR DR DR DR D
STOP
»| ooe
RESET a
> [ X N ]
v A 4 A 4 \4 \ 4
Q1 Q2 Q3 Q4 Q5 ooo QN
BIN to DEC Encoder
Time Interval = N*B(delay)
Notes:

1) Edge of signal is not sharp enough in FPGA, it cause jitter and uncertainty.

2) Temperature cause gate uncertainty.
3) Must add constraint and map to fixed area of FPGA.
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DPS/SMUfi# 5 & ANALOG

AHEAD OF WHAT'S POSSIBLE™

________________________________

, - vy o ERERRN:
 STEASIRV /|
i AD5522374%4ch DPS / SMU
| BBJE: +/- 50V
i FHift: 5A
ﬁ 1! | S/MKDC/DCBIR
Do Soisomal (B

ADC

MEAS Out

K +/-50V bA
Rs Cable Load

]
|
|
|
|
|
|
|
|
|
|
CH1 '<I|:|'
|
e IR - N S T oo { S
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

AMP 4 p L] || 1 [ ]
CH2

+/-10V +/-40v

LTC6090-5 174

]

\ 4

AD5522 CH3

A\

FolE (JEEEE)
kLB E/ER R H AR

R EBEEREORES
SERZEIEEN, BERES
SIFARIEIEmY / UE

Current feedback

1
|
1 Voltage feedback
\
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>

QUAD CHN DPS,SHU VER 2.0

ANALOG
DEVICES

F 3 I
-6V5A |SA 25V5A
Peak <90W F - ="1 Peak <250W
Cont. <30W ! i Cont. <125W
36V3.5A
i
i
1
1 50V2.5A
| ;
:
H
i .
-50V 0 150V V
-50V-2.5A
1
]
1
|
1-36V-3.5A
Peak <250W E t Peak <90W
Cont. <125W  ieeo - S 4 Cont. <30W
-25V-5A -5A| 6V-5A

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

4 quadrants

Max 250W per Channel
+/-50V bA x4 Channels

Analog Devices, Inc. All rights reserved.
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AEEEE TP doones

100MS/s 3 Jun 2020
__1M points : 12:42:35

‘ Mode
Auto

L & Holdoff
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FV iR = —- e = P RE, VO=+/-10V

Red - postive main
ST A A S T T A AT ML T A A L L AT VAT T LA L AT TS PR ST TSRS L S PSS S S S T LA SR O MR AR AT S ST AR S S i T e s B I u e - S M U o u t p u t

Yellow - negative main
10nF compensation

bA current range
10uF +10o0hm load

@ 200mV A \wms 100kS/s @ / | 24Dec 2020)
N8+ ¥0.000000 s 10k points 0.00 V o 13:25:.08 )

T _ Mode
Source Coupling Normal

© : & Holdoff




52CH SMU Block Diagram ---+/-50V b0mA DRVICES

AHEAD OF WHAT'S POSSIBLE™

LTC6091
50mA x2 Small Size Photomos
AD5522 x 8pcs 20~60m0
~oum
' cLAMPDACS ' +/-50V [ ]
SCLK —+» , EXTFOH1 0~50mA >
S0 — T | FORCE :
FPGA ﬁ <« - AWPLIFER  PROGRAMMABLE :
: N o . |FOH1 LTC6091
: i
FPGA <— ALARMS < ) S ol
AD7606C v oam2 6o CuRent \/ x5/x10 !
8ch 18bit IMsps v JV weAsuE L[ uexa : ADG1436
E : : SPDT x2 o
. ' ' o
X l COMPARATOR Q © v | MEASVH]1 =
: DACS X ; < 1/5 divider Q‘l Vsense + §
ADG1409 > » Vref ! ' LTC6091 g
4:1%2 : Votrace ' | DUTGND! Vsense- | A
<—— 5YS_Force : < A
—» svs Se'nse COMPARATOR '
| v | 0 e PWR GND™ ~ ~ <
Vref & > %7
PWR_GND .
ADR4525 LTC2058
2.5V 2ppm 25nV/C :




ATEAE FH 9 57 NAR L

AHEAD OF WHAT'S POSSIBLE™

ATE % /Digitizer Card
AWG card
PMU card
DPS card
< BOEEtR
PE card

—RATRIEATERAIRER

Analog Devices, Inc. All rights reserved. 30 //



6.5 DVMAE L

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™ vce -
EN -

2v - Digital Voltage Meter ™

RX «

S gt

P/N:EVAL-ADMX3652Z

Application:
m ATE

m BFT
mICT/FCT Test
m Small Signal Test

m Precision voltage/current measurement

Analog Devices, Inc. All rights reserved. 22
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6 2EDVMAER 75 GEBE RS B B R DAQAS B )

|

=i

MCU

INL CAL
. algorithm
i — A+
t":j System |
CH1IOZ " ' monitor |

11
cuzroz 16
2

SCPI
protocol

Analog Devices, Inc. All rights reserved. 32//



DVMAR ) 3

FEIEL DC &#
> S&J‘Eﬁ » SBE: +20V, +2V, +0.2V
> EEE e » 90 days Accuracy (+/-3 Sigma, cover 99.7%)
. ?EJEUE%{*DZ@EE&’E +20 V Range: 12ppm + 4ppm
. FEFTRAER t2V Range: 17ppm + 8ppm
o EEE* o +0.2 V Range: 98ppm + 40ppm
o i 10kspsHEREES » 1/PLCAF0.3 ppm rmsigrs, 100053
o fEALIE > EEEmE
o EERFFIFLEIERS, ALRIF »  ABEER
E’ﬁ{i?’fﬁw"fﬁ . BEHEATIAE
o @ E = A - N
: > SENBTFHERE
X %:ga/%ﬁ’ UART# o WMAREREM<INA @ 25°C
o0 e 20V, £2V >10GQ
o XIFSCPIHY . :o 2V >+300|\j| Q

o Y EAERIBmNEE
o HMHSREEERE

33//
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— DEVICES

ADb5522: https://www.analog.com/media/cn/technical-documentation/data-sheets/AD5522_cn.pdf

ADb5560: https://www.analog.com/media/cn/technical-documentation/data-sheets/AD5560_cn.pdf
ADATE318: https://www.analog.com/media/cn/technical-documentation/data-sheets/ADATE318_cn.pdf
ADATE320: https://www.analog.com/media/cn/technical-documentation/data-sheets/ADATE320_cn.pdf

Analog Devices, Inc. All rights reserved.
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