NJU6496

Quad PIN-Electronics Drivers / Comparators / Analog Switches

m GENERAL DESCRIPTION
NJU6B496 includes four-channel PIN Driver, Comparator, and Analog Switch for kelvin connection. It is
designed specifically for Test During Burn-In (TDBI) applications where cost, functional density, and power are all
at a premium. Driver is able to set up threshold voltage, and control high level and low level output voltage, and
high impedance independently. Comparator is able to control threshold voltage independently at each channel,
and set up high level and low level output voltage. Analog Switch that includes two switches for a SENSE and

FORCE in each channel is a switch for making Kelvin connection for current detection.

This device has a 15V driver output range and comparator input range. NJU6496 is suitable for an
interface to circuits, such as TTL, ECL, CMOS (3V, 5V and 7V), and LVCMOS, not only various tests
of a Flash Devices.

m FEATURES mPACKAGE OUTLINE
e 15V Input and Output Voltage Range
e Low Consumption Current
e | ow Output Leakage Current : lleak<2nA
e 45 MHz Operation
o Driver DC Output Current :10=125mA
e Package : QFN84-D4 (10.2mm x 10.2mm , t=0.2mm)
e CMOS Structure NJU6496KD4

m APPLICATION
e Bumn-In Testers
o ATE
e Measuring Instrument

m BLOCK DIAGRAM

*1) Driver, Comparator and SW shows per
1 channel.

*2) (0-3) is applied to one of a figure 0 to 3,
and it shows each channel.

*3) (0-1) and (0-8) is applied to one of a 0 to 1
or 0 to 8, and it is shortened within the IC.
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NJU6496

No Symbol Function
39,40,66,67 DATA(0-3) Driver Mode Input (0-3ch)
ggg}s E“gggg; Driver Output Enable / Hi-Z Setting Input(0-3ch)
47,51,56,60 DOUT(0-3) Driver Output, Comparator Input(0-3ch)
48,52,57,61 VIH(0-3) Driver Output High Level Voltage Input (0-3ch)
46,50,55,59 VIL(0-3) Driver Output Low Level Voltage Input (0-3ch)
34,72 VBB(0-1) Driver Input (DATA,EN) Threshold Voltage Input
27,29,78,80 CVA(0-3) Comparator Threshold Voltage Input (0-3ch)
2,21 VOH(0-1) Comparator Output High Level Voltage Input
3,20 VOL(0-1) Comparator Output Low Level Voltage Input
6,10,14,18 QA(0-3) Comparator Output (0-3ch)
45,49,54,58 DUT(0-3) DUT Connecting (0-3ch)
41,43,63,65 SENSE(0-3) PMU Sense Connecting (0-3ch)
42,44.62,64 FORCE(0-3) PMU Force Connecting (0-3ch)
81 DO Serial Data Output
82 DIN Serial Data Input
83 DLOAD Serial Data Load
84 DATAEN Serial Data Input Enable
1 CLK Serial Data Input Clock
25,30,31,35,36,70,71,75,76 VDD(0-8) Positive Power Supply
24,32,33,37,38,68,69,73,74 VSS(0-8) Negative Power Supply
22 TEMPA Thermal Diode (Anode)
23 TEMPK Thermal Diode (Cathode)
53 DGND Digital GND
7,11,15,19,26,28,77,79 NC not connected to internal circuits
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NJU6496

m ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL CONDITION RATINGS UNIT
Supply Voltage Vop- Vss Vbp,Vss total Voltage 17.0 \Y
Input Voltage Vi Each Input Terminal VSSZ[\?C-)tSet']O ) Voo \Y
Power Dissipation Po (Note2) 4400 mW
Output Current lout 130 mA
Operating Temperature Range Topr -20 to +85
Storage Temperature Range Tsg -40to +150 ‘C

(Note 1) For supply voltage less than 17V, the maximum input voltage is equal to the supply voltage.
(Note 2 ) Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JDEC standard, 4Layers) Back side center PAD mounting
(For 4Layers: Applying 74.2x74.2mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5)
= RECOMMENDED OPERATION CONDITIONS (Ta=25°C)

PARAMETER SYMBOL RATINGS UNIT

Power Supply Vpp- Vss 10.0 to 15.0 (total) \%

m ELECTRICAL CHARACTERISTICS
VDD=10V, VSS=—3V, VBB=1.5V, DATA=1.5+1.5V, VIH=5V,VIL=0V, ENA=ENB=0V, CL=33pF, RL=1kQ,Ta=25°'C
unless otherwise noted.

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
Driver DC Characteristics
High Level Output Voltage Douth DATA=5.0V 4.75 - - \%
Low Level Output Voltage Dout. DATA=0V - - 0.25 \%
Output Leak Current (HiZ) lleak DUTEST ?\73\; _3v -2 - 2 nA
Output Resistance Rout 19.8 228 258 Q
DC Output Current (source) Isource DC 125 - - mA
DC Output Current (sink) Isink DC 125 - - mA
High Level Input Voltage ViH 20 - - \%
Low Level Input Voltage ViL - - 1.0 \%
Input Bias Current lin -100 - 100 nA
Driver AC Characteristics
(=10MHz)
Propagation Delay
DATAto DUT Fig.1 Tpdr, Tpdf VIH=3V, VIL=0V 15.4 16.9 18.4 ns
e tohz) Fig2 B Easoviosovissoo | 18| 195 | 21 |
N Hzioadve Fg2 | T | ENashovwOviesoo | 195 | 170 | 185 | ms
Propagation Delay Misr;igtjh [Tpdr - Tpdf | VH=3V, VL=0V ) ) 1 ns
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NJU6496

VDD=10V, VSS= -3V, VBB=1.5V, DATA=1.5%+1.5V 10MHz, VIH=3V,VIL= 0V, ENA=ENB=0V, CL=33pF,
RL=1kQ,Ta=25°C, unless otherwise noted

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
Driver AC Characteristics
(F=10MHz)
Rise / Fall Time
1V Swing Fig.3 Tr1/TH VIH=1V, VIL=0V, 20% to 80% - 438 11.0 ns
3V Swing Fig.3 Tr3/ T3 VIH=3V, VIL=0V, 10% to 90% - 6.7 155 ns
5V Swing Fig.3 Tr 5/ Tf5 VIH=5V, VIL=0V, 10% to 90% - 6.8 155 ns
10V Swing Fig.3 Tr 10/ Tf10 VIH=10V, VIL=0V,10% to 90% - 7.2 - ns
. , VDD=12V VIH=12V
15V Swing Fig.3 Tr15/Tf15 VIL= - 3V, 10% to 90% - 74 - ns
Rise / Fall Time Mismatch . | Tr-T| ) ) 5 ns
Fig.3
Overshoot, Undershoot, Preshoot Vshoot VIH=3V, VIL=0V,CL=33pF - 150 - mV
Max. Operating Freq“erl‘fié A Fmax VIH=5V, VIL=0V 45 - - MHz
Min. Pulse Width Fig.4 Tpw VIH=5V, VIL=0V - - 11 ns

50% | :
DATA ﬂ EN 50% _ :_ - :_ 50%
] ] \ 1

|
Tpd+—>|f —>E Taz | <— —P': Tza 1«
1

1
)
1
] : - ) |
DOUT M DoUT M 50%
) | ! !

Fig.1 Fig.2
Dours —4—t—t —
A AN YR
50% -=---%--A--- /! ! * Vopp
N\ S
Doyt ! : ! : !
Pl —»! Fmax '<—
Tpw +
Vopp=D,;y—Dgyr. (at f=10MHz)
Fig.3 Fig.4
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NJU6496

VDD=10V, VSS= -3V, ENA=ENB=3V, CVA=1.5V, DOUT=1.5%+1.5V 10MHz, VOH=3V, VOL= 0V, CL=33pF, RL=1k R,
Ta=25°C, unless otherwise noted

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
Comparator
DC Characteristics
High Level Output Voltage Vch 2.75 30 \%
Low Level Output Voltage Vel 0 0.25 \Y
Input Offset Voltage Voff -50 0 50 mV
Output Resistance Rcout 25 35 45 Q
Comparator
AC Characteristics
Propagation Delay
DUT to QA,QB Tepdr, Tepdf 9 12 15 ns
Overdrive Voltage Variation ATpd/ DOUT=1.5V4[100mV~1V] . 8 10 nsiV
ADUTamp1 D
ATpd/ _ -
ADUTamp2.5 DOUT=1.5Vi[1V~2.5V] - 0.8 15 ns/\V
- CVA=0V~3.0V,
Common Voltage Variation ATpdcm DOUT=CVA#1 5V - - 2 ns
Propagation Delay Mismatch [Tepdr-Tepdi] - - 2 ns
Others
Rise / Fall Time Fig.3 Ter / Tef 10% to 90% - 3.0 - ns
Max. Operating Frequency Fmax VOH=3V, VOL=0V 60 . . MHz
ig-
Min. Pulse Width Fig.4 Tpw VOH=3V, VOL=0V - - 8 ns
VDD=10V, VSS= -3V, Ta=25"C, unless otherwise noted
PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
Analog Switch
Characteristics
FORCE Switch Resistance Rf Vrorce=0V, Ipur=10mA 18 23 28 Q
SENSE Switch Resistance Rs VSENSE=0V, |DUT=1 mA 0.7 1 13 kQ
FORCE Capacitance Cf SW open 9 pF
SENSE Capacitance Cs SW open 8 pF
DUT Capacitance Cd SW open 10 pF
X VDUT=0V, VSENSE='3 or 9.5V,
Switch Current Leakage Iswleak Vroree=-3 or 9.5V 2 - 2 nA
New Japan Radio Co.Ltd.
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NJU6496

VDD=10V, VSS= -3V, VBB=1.5V, DATA=0V, VIH=3V, VIL=0V, ENA=ENB=0V, RL=1k @, CL=33pF, CVA=1.5V, VOH=3V,
VOL=0V, Ta=25°C, unless otherwise noted

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
Power Supplies
Positive Power Supply oo No Signal - 45 65 mA
DC Current
Negative P Suppl .
egative owerD g%)u);r ot lss No Signal 65 45 - mA

VDD=10V, VSS= -3V, Ta=25"C, unless otherwise noted

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
Data Interface

Setup Time Tst - 200 - ns

High Level

Data Pulse Width  Fig.5 Tpwh - 33 - ns

Low Level

Data Pulse Width  Fig.5 Tpw - 33 - ns

DATAEN

LowHold Timing  Fig.5 Teel 5 - 20 ns

DATAEN

HighHold Tming  Fig.5 Teeh 5 - 20 ns

CLK Max. Input Frequency Fclk 15 - - MHz

DO Output Propagation Delay Teo ) ) 30 ns
Fig.5

Max. Logic Setting Time . Tel ) 20 ) ns
Fig.5

DLOAD Data Pulse Width Tiw 30 ) ) ns
Fig.5

High Level Input Voltage Vdh 24 - 10 \%

Low Level Input Voltage vdl -3 - 0.6 \Y

DO Rise / Fall Time Trdo, Tfdo CL=10pF - 6 - ns
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NJU6496

m TRUTH TABLES
Driver
DATA, ENA, ENB Status ENA ENB DATA DOUT
=VBB+0.5V H X X HiZ(OPEN)
=<VBB-0.5V L X H X HiZ(OPEN)
L L H VIH
L L L VIL
Comparator
DOUT Status DOUT QA
=CVA+0.1 H H VOH
=CVA-0.1 L L VOL
= SWITCH CONTROL
Timing Table
1
l
CLK |
: : — Tceh
+ 1 1
DATAEN ! !
1 T
T Teel ! ) —H e Tel
DLOAD | i S S | [
: | > Tw
) | |
p7YoeYosVYpsYD3VYo2YD1YooYo7YoeVos p1yooY VYVVVY
LEBIINIRRRRRRARERE :
1
DO

D7 ¥ D6 ¥ D5 D1 ¥ DO
A A A Y Y
P —

Tco

Fig.5 Data Input Timing Table
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NJU6496

Input Data Table
BIT STATE
DATA FUNCTION 5 1 DEFAULT
DO CH3 FORCE SW OPEN CLOSE 0
D1 CH3 SENSE SW OPEN CLOSE 0
D2 CH2 FORCE SW OPEN CLOSE 0
D3 CH2 SENSE SW OPEN CLOSE 0
D4 CH1 FORCE SW OPEN CLOSE 0
D5 CH1 SENSE SW OPEN CLOSE 0
D6 CHO FORCE SW OPEN CLOSE 0
D7 CHO SENSE SW OPEN CLOSE 0
Data Interface

NJUG496 includes the serial interface for analog switch control.
This serial interface consists of an 8-bit shift register and a switch control register.
Data input is CLK, DATAEN, DLAOD, and DIN, and a data output is DO.

- Data input
While DATAEN is set as LOW, data input and an output will be in an active state.
DIN is loaded to a shift register by the rising edge of CLK.

- Data output
The data of a shift register is outputted through DO.
DO is a buffer output of the last bit of a shift register, and is outputted with the voltage level of VDD
and VSS.
It is possible to carry out daisy chain connection of multiple devices using DO.

- Loading of switch (or Switch Loading)
The load timing of an analog switch is controlled by DLOAD.
The data of a shift register is loaded to a switch control register with the falling edge of DLOAD, and
the state of an analog switch is changed.
The data loaded to the switch control register holds data, as long as there is no rewriting of data.

- OFF state
While DATAEN is set as HIGH, data is not loaded but DO is simultaneously fixed to LOW.
Moreover, it is not necessary to input CLK.

- Power-on state
The switch control register immediately after power activation is set as LOW, and an analog switch
will be in a CLOSE (OFF) state.
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NJU6496

B TYPICAL CHARACTERISTICS

VDD=10V, VSS=—3V, VBB=1.5V, ENAXx=ENBx=0V, VIHx=3V, VILx=0V, CVAx=1.5V, VOH=3V, VOL=0V, RL=1k
Q, CL=33pF, Ta=25°C unless otherwise specified.
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NJU6496

B NOTICE, CAUTIONS
1) Short pins in IC and connection to them on the board
VSS(0-8),vDD(0-8),vBB(0-1) and VOH(0-1),VOL(0-1) are shorted in the IC, respectively. But you
should connect all of the pins to decrease the impedance of power supplies.

2) Power-on Sequence
You should power on with the following sequence: first VSS(0-8), second VDD(0-8), third VBB(0-1) and

CVA(0-3), then power on the other inputs.
Otherwise sequence may cause a permanent damage to the IC.

3) Leak Currentin HiZ Mode
The leak current might exceed 2nAin case of the following:

1. When DOUT(0-3) or VIH(0-3) or VIL(0-3) voltage set near VDD voltage
2. When the junction temperature is high.

[CAUTION]

The specifications on this data book are only
given for information, without any guarantee as
regards either mistakes or omissions. The
application circuits in this data book are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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