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ABSTRACT

The main purposes of this project were to design and write program to control thermo-stream
machine via GPIB code and could really use in the real working in DC-Bench measurement with the
Semiconductor device analyzer B1500A machine for high accuracy and correctly. DC-Bench
measurement was one of Product characterization process and had purpose to measure some
parameter that could not measure in tester machine. In many of DC-Bench measurement was needed
to test over the temperature at -40'C — 125°C. To save the time and the resource, so this project would
create GPIB code to command between the parameter analyzer B1500A machine and thermo-stream
machine could communicated for each other and measured the parameter by automatic system with
the custom input temperature. The experimenter would no longer stay so long time at the front of

machine anymore.

The results from the old manual test method and the new automatic temperature test method
found that the new automatic temperature test by using GPIB code was used lower test time and
could made the way to help company saved the resource including to increase more product working

or other workload for the company.

Keywords: DC-Bench measurement , GPIB code
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2.2.2 Parameter analyzer B1500A and Keysight EasyEXPERT
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save data and setup information
after each measurement

gﬂ‘ﬁ 2.3 Parameter analyzer B1500A

Keysight BIS00A Semiconductor Device Analyzer of Precision Current-Voltage Analyzer
Series is an all in one analyzer supporting IV, CV, pulse/dynamic IV and more, which is designed for
all-round characterization from basic to cutting-edge applications. It provides a wide range of
measurement capabilities to cover the electrical characterization and evaluation of devices, materials,
semiconductors, active/passive components, or virtually any other type of electronic device with
uncompromised measurement reliability and efficiency. In addition, the B1500A’s modular
architecture with ten available slots allows you to add or upgrade measurement modules if your

measurement needs change over time.

Keysight EasyEXPERT group+ GUI based characterization software is available either on the
B1500A’s embedded Windows 7 platform with 15-inch touch screen or on your PC to accelerate the
characterization tasks. It supports efficient and repeatable device characterization in the entire
characterization process from measurement setup and execution to analysis and data management
either interactive manual operation or automation across a wafer in conjunction with a semiautomatic
wafer prober. EasyEXPERT group+ makes it easy to perform complex device characterization

immediately with hundreds of ready-to-use measurements (application tests) furnished, and allows



you the option of storing test condition and measurement data automatically after each measurement
in a unique built-in database (workspace), ensuring that valuable information is not lost and that
measurements can be repeated at a later date. Keysight B1500A provides the complete solution for

device characterization with these versatile capabilities.

B1500A supports various modules and allows you to configure them up to 10 slots, according
to your measurement needs. Standard SMU modules enable to perform various IV measurements
such as spot, sweep, sampling measurements. Moreover, Quasi-Static CV (QSCV) measurement is
also supported by SMU. MFCMU modules supports capacitance measurement and easy and yet
[V/CV switching with the optional SCUU. WGFMU enables ultra-fast pulsed IV and dynamic IV
measurement for cutting-edge applications based on arbitrary waveform sourcing and fast digitizing

measurement capabilities. The combination of these modules cover various applications.
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§ 4 Gpib( 'Write' )
\g @ ‘i\ﬂ> 5 Gpib( 'Read' )
‘—i FOR ASSIGN  COMMENT  END & Gpib( *Writs! )
1= 7 Gpib( 'Write' )
{ g & [} Gpib( 'Read' )
| 3 g9 Gpib( 'Write' )
|| =.| ERROR 10 Gpib( ‘Write' )
| i 11 Gpib( 'Read' )
| 3 12 Gpib( ‘Write' )
'i 13 Gpib( 'Write' )
|" 14 Gpib( "'Read' )

§ 15 Gpib{ 'Write' )
|18 16 Steps = Step-1
| i 17 |Temperature Settings
1 £ i8 IF SoakT=2
1 E 19 Gpib( 'Write' )
‘f‘ 20 Gpib( 'Write' )
| E 21 FOR WAIT = 0 TO 4000 STEP 1
1k 22 NUM = NUM+1
[ § 23 NEXT WAIT
{ | = 24 Gpib( 'Write' )

.i 25 Gpib( 'Write' )

26 Gpib( 'Write' )
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Product : 74LVIT125GW Package : TSSOPS

Parameter : Icc at Vee=5v5 Dlcc at Vin=5v0

Vih,Vil at Vce=2v0,2v5,3v0,4v5

Voh at Vce=2v5 , Iout=3mA

Vee=4v5 |, lout=4mA

Vee=5v0 , Iout=8mA

Vol at Vee=3v0 , Iout=3mA

Vee=4v5 |, [out=4mA

Vee=5v5 , Iout=20uA

Total : 15 conditions

Iin at Vee=5v5 loz at Vee=5v5

5V5
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4.2 HAMINAADIMTINATLHINUY Manual 102 UUL Automatic temperature
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Product : 74LV1T125GW Package : TSSOP5
Parameter : Ice at Vee=5v5
Dlcc at Vin=5v0
Iin at Vce=5v5
loz at Vce=5v5
Vih,Vil at Vec=2v0,2v5,3v0,4v5,5v5
Voh at Vec=2v5 , [out=3mA
Vee=4v5 , lout=4mA
Vee=5v0 , lout=8mA
VYol at Vee=3v0 , lout=3mA
Vee=4vs5 |, lout=4mA
Vee=5v5 , lout=20uA
Total : 15 conditions and 15 Test definition

Temperature : -40 , 25, 85, 125 g
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4.2.1 HANITNATDILLULY Manual DC-bench measurement over temperature

Time use

Device number :
(minute)

Create test definition and switch
10:01 / matrix settings. (12 conditions) 51
10:52 Finish setting and ready to test.
10:58 Setting hardware eg. DC-board,socket
/ and thermostream. 8
11:06 Finish setting hardware.
11:08 Soak DUT#1 to 25°C for 3 minutes.
11:11 Start measure DUT#1 at 25°C
11:16 Finish measure DUT#1 at 25°C
11:17 Soak DUT#1 to 85°C for 3 minutes.
11:20 Start measure DUT#1 at 85°C
11:23 Finish measure DUT#1 at 85°C
11:24 DUT#1 Soak DUT#1 to -40°C for 3 minutes.
11:27 Start measure DUT#1 at -40°C
11:31 Finish measure DUT#1 at -40°C
6/9/2017 11:32 Soak DUT#1 to 125°C for 3 minutes.
11735 Start measure DUT#1 at 125°C
11:a1 Finish measure DUT#1 at 125°C
and soak at 25°C for 3 minutes
11:41 / Change the device to DUT#2
11:44 Ready to test DUT#2
11:44 Soak DUT#2 to 25°C for 3 minutes.
11:47 Start measure DUT#2 at 25°C
1251 Finish measure DUTH#2 at 25°C
11:51 Soak DUT#2 to 85°C for 3 minutes.
11:54 Start measure DUT#2 at 85°C
11:58 Finish measure DUT#2 at 85°C
13:32 DUT#2 Soak DUT#2 to -40°C for 3 minutes.
13:35 Start measure DUT#2 at-40°C
13:40 Finish measure DUT#2 at-40°C
13:41 Soak DUT#2 to 125°C for 3 minutes.
13:44 Start measure DUT#2 at 125°C
13:52 Finish measure DUT#2 at 125°C

and soak at 25°C for 3 minutes
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13:53 / Change the device to DUT#3
13:55 Ready to test DUT#3
13:55 Soak DUT#3 to 25°C for 3 minutes.
13:59 Start measure DUT#3 at 25°C
14:02 Finish measure DUT#3 at 25°C
14:03 Soak DUT#3 to 85°C for 3 minutes.
14:06 Start measure DUT#3 at 85°C
14:09 Finish measure DUT#3 at 85°C
14:10 DUT#3 Soak DUT#3 to -40°C for 3 minutes.
14:13 Start measure DUT#3 at-40°C
14:17 Finish measure DUT#3 at -40°C
14:17 Soak DUT#3 to 125°C for 3 minutes.
14:20 Start measure DUT#3 at 125°C
1425 Finish measure DUT#3 at 125°C
and soak at 25°C for 3 minutes
14:25 / Change the device to DUT#4
14:27 Ready to test DUT#4
14:31 Soak DUT#4 to 25°C for 3 minutes.
14:34 Start measure DUT#4 at 25°C
14:38 Finish measure DUT#4 at 25°C
14:38 Soak DUT#4 to 85°C for 3 minutes.
14:41 Start measure DUT#4 at 85°C
14:44 Finish measure DUT#4 at 85°C
14:44 DUT#4 Soak DUT#4 to -40°C for 3 minutes.
14:47 Start measure DUT#4 at -40°C
14:51 Finish measure DUT#4 at -40°C
14:51 Soak DUT#4 to 125°C for 3 minutes.
14:54 Start measure DUT#4 at 125°C
14:59 Finish measure DUT#4 at 125°C
and soak at 25°C for 3minutes
14:59 / Change the device to DUTH#5
15:01 Ready to test DUTH#5
15:01 Soak DUT#5 to 25°C for 3 minutes.
15:04 Start measure DUT#5 at 25°C
15:10 Finish measure DUT#5 at 25°C
15:10 Soak DUTH#5 to 85°C for 3 minutes.
15:13 DUT#5 Start measure DUT#5 at 85°C
15:16 Finish measure DUT#5 at 85°C
15:16 Soak DUT#5 to -40°C for 3 minutes.
15:19 Start measure DUT#5 at -40°C
15:24 Finish measure DUT#5 at -40°C
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15:24 Soak DUT#5 to 125°C for 3 minutes.
15:27 Start measure DUT#5 at 125°C

Finish measure DUT#5 at 125°C
and soak at 25°C for 3minutes

15:35

Setting conditions times

162

221
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—40,25,85,125 C

4.2.2 HANINADDILUL Automatic temperature DC-bench measurement

Device Time use

number St (minute)
- Create test definition and switch
10401 / matrix settings. (12 conditions) 51
10:52 Finish setting and ready to test.
Setting hardware eg. DC-board,socket
10:58
7 and thermostream. 8
11:06 Finish setting hardware.
Start test DUT#1 with automatic
15:38 temptronic
DUT#1 running via GPIB code. 29
6/9/2017 | 16,07 Finish measure DUT#1 at 25,85,-40,125°C
16:07 / Change the device to DUT#2
16:08 Ready to test DUT#2
Start test DUT#2 with automatic
16:08 temptronic
DUT#2 running via GPIB code. 28
16:36 Finish measure DUT#2 at 25,85,-40,125°C
16:36 / Change the device to DUT#3
16:38 Ready to test DUT#3

16



Start test DUT#3 with automatic
16:38 DUTH3 temptronic )8
running via GPIB code.
17:06 Finish measure DUT#3 at 25,85,-40,125°C
17:06 / Change the device to DUT#4
17:08 Ready to test DUT#4
Start test DUT#4 with automatic
temptronic
17:08 BUTH4 running via GPIB code. *turn on automatic 55
shutdown with GPIB code on
thermostream and finish work.
17:39 Finish measure DUT#4 at 25,85,-40,125°C
8:30 / Change the device to DUTH#5
8:31 Ready to test DUT#5
‘ Start test DUT#5 with automatic
7/9/2017 8:31 temptronic
DUT#5 running via GPIB code. 29
9:00 Finish measure DUT#S5 at 25,85,-40,125°C
Setting conditions times 59
6
208

M13197 4.2 AT1LARINANINAARLUVALIDuA Taa 1935 Automatic temperature test

Ngunnil —40,25,85,125°C

U
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Summary of total test time
Manual used 221 minutes.
Automatic used 208 minutes. Test times reduced by 5.88%.

Manual used 162 minutes.
Automatic used 6 minutes. Actually stayed at machine time reduced by 96.30%.

A15139 4.3 MINUAAINANTAIUINNIIA UM TING
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Parameter Name | Temp. Delta Perf Unit
between two method

lcc_Ov0_5v0_A_High lcc_0v0 -40 0.00000 u A
lcc_Ov0_5v0_A High lec_5v0 -40 0.00000 u A
lcc_Ov0_5v0_A_low lcc_OvO -40 0.00000 u A
lcc_0Ov0_5v0_A_low lcc_5v0 -40 0.00000 u A
lin_VCC_5v5 lin_0v0 -40 0.00000 u A
lin_VCC_5v5 lin_5v5 -40 0.00000 u A
loz_5v5 loz_0v0 -40 0.00000 u A
loz_5v5 loz_5v5 -40 0.00010 u A
Vih_Vil_2v0 Vih -40 0.00100 \
Vih_Vil_2v0 Vil -40 0.00000 v
Vih_Vil_2v5 Vih -40 0.00000 Vv
Vih_Vil_2v5 Vil -40 0.00000 Y,
Vih_Vil_3V0 Vih -40 0.00000 \Y%
Vih_Vil_3v0 Vil -40 0.00100 v



Vih_Vil_4Vv5
Vih_Vil_4Vv5
Vih_Vil_5V5
Vih_Vil_5V5
Voh_VCC_2V5_3mA
Voh_VCC_4V5_4mA
Voh_VCC_5V0_8mA
Vol _VCC_3V0_3mA
Vol _VCC_4V5_4mA
Vol _VCC_5V5_20uA
lcc_0Ov0_5v0_A_High
lcc_0v0_5v0_A_High
lcc Ov0 5v0_A low
lcc_Ov0_5v0_A_low
lin_VCC_5v5
lin_VCC_5v5

loz_5v5

loz_5v5

Vih_Vil_2v0
Vih_Vil_2v0
Vih_Vil_2v5
Vih_Vil_2v5
Vih_Vil_3V0
Vih_Vil_3V0
Vih_Vil_4V5
Vih_Vil_4V5
Vih_Vil_5V5
Vih_Vil_5V5
Voh_VCC_2V5_3mA
Voh_VCC_4V5_4mA
Voh_VCC_5V0_8mA
Vol_VCC_3V0_3mA
Vol_VCC_4V5_4mA
Vol _VCC_5V5_20uA
lcc_0Ov0_5v0_A High
lcc_Ov0_5v0_A High
lcc_Ov0_5v0_A_low
lcc_0vO_5v0_A_low
lin_VCC_5v5
lin_VCC_5v5

loz_5v5

loz_5v5

Vih_Vil_2v0
Vih_Vil_2v0
Vih_Vil_2v5
Vih_Vil_2v5
Vih_Vil_3V0
Vih_Vil_3V0
Vih_Vil_4Vv5
Vih_Vil_4Vv5

Vih

Vil

Vih

Vil

Voh
Voh
Voh
Vol

Vol

Vol
lec_0vO
lec_5v0
lcc_0OvO
lcc_5v0
lin_0Ov0
lin_5v5
loz_0Ov0
loz_5v5
Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Voh
Voh
Voh
Vol

Vol

Vol
lcc_Ov0
lcc_5v0
lcc_0OvO0
lcc_5v0
lin_0v0
lin_5v5
loz_0Ov0
loz_5v5
Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

0.00000
0.00100
0.00400
0.00200
0.00050
0.00050
0.00050
0.00040
0.00030
0.00000
0.00000
0.00010
0.00010
0.00000
0.00000
0.00000
0.00000
0.00010
0.00000
0.00100
0.00100
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00020
0.00010
0.00000
0.00010
0.00010
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00100
0.00100
0.00000
0.00200
0.00100
0.00000
0.00000
0.00700
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Vih_Vil_5V5 Vih 85 0.00200 v
Vih_Vil_5V5 Vil 85 0.00000 v

Voh VCC 2V5 3mA Voh 85 0.00050 v
Voh_VCC_4V5_4mA Voh 85 0.00010 Y
Voh_VCC_5V0_8mA Voh 85 0.00090 Y
Vol_VCC_3V0_3mA Vol 85 0.00020 v
Vol VCC_4V5_4mA Vol 85 0.00030 Y
Vol VCC_5V5 20uA Vol 85 0.00000 Y
lcc_0v0_5v0_A_High Icc_Ov0 125 0.00020 u A
lcc_OvO_5v0_A_High lec_5v0 125 0.00010 u A
lcc_Ov0 _5v0_A_low lcc_OvO 125 0.00010 u A
lcc_OvO_5v0_A low lcc_5v0 125 0.00010 u A
lin_VCC_5v5 lin_OvO0 125 0.00010 u A

lin VCC_5v5 lin_5v5 125 0.00000 u A
loz_5v5 loz_0v0 125 0.00000 u A

loz_5v5 loz_5v5 125 0.00020 u A

Vih_Vil_2v0 Vih 125 0.00100 v
Vih_Vil_2v0 Vil 125 0.00200 v
Vih_Vil_2v5 Vih 125 0.00100 Y,
Vih_Vil_2v5 Vil 125 0.00100 \Y,
Vih_Vil_3V0 Vih 125 0.00000 v
Vih_Vil_3V0 Vil 125 0.00000 v
Vih_Vil_4Vv5 vih 125 0.00000 v
Vih_Vil_av5 Vil 125 0.00000 v
Vih_Vil_5V5 Vih 125 0.00200 \Y;
Vih_Vil_5V5 Vil 125 0.00000 v

Voh VCC_2V5 3mA Voh 125 0.00080 v
Voh_VCC_4V5_4mA Voh 125 0.00050 v
Voh_VCC_5V0_8mA Voh 125 0.00120 Y
Vol VCC_3V0 3mA Vol 125 0.00050 v
Vol VCC_4V5_4mA Vol 125 0.00040 Y
Vol VCC_5V5 20uA Val 125 0.00010 v

AN 4.4 AT NLFAAIAINTIVUANANVBITEYANIA I8 Y9I 111D Manual test

LAY Automatic temperature test

vinnnuianavesteyai 14 lvaunsomuinanumiudvesdoyald lag
11 Delta Average = 0.00043

EY
A1 Delta Tugauag = 0.00000 (MvaINIdaeITImMInY A=0)

AU A oAccuracy = 99.96%
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Basic C language

Wikipedia®. 2561. (004 1al). uvasiun :
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%8

B%E0%B8%BS5. 9 UNTIAN 2561
GPIB IEE488 Remote Interface

il doulion. 2553 Sandadyusiil. (eoula). unasiun .
http://www.mechatronics4u.com/articles/341360/GPIB%20Interface%20(General%20poupost%20int

erface%20bus).html. 8 NUEIGU 2553
Parameter analyzer B1500A and Keysight EasyEXPERT

keysight.com [homepage on the Internet]. United States: Keysight Technologies, Inc. Headquarters.
Available from: https://www .keysight.com/en/pc-2250789/b1500a-semiconductor-device-

analyzer?cc=TH&lc=eng
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Tuaruvesna 1sunsuazld GPIB code 320AD A1 C aANNazAIn lums oy
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Automatic Temptronic + Shutdown Time
Local Variables Definition
BLOCK
Gpib( 'Write")
Gpib( "Write' )
Gpib( 'Read")
Gpib( "Write" )
Gpib( "Write')
Gpib( 'Read')
Gpib( "Write')
Gpib( 'Write')
Gpib( 'Read")
Gpib( 'Write' )
Gpib( "Write' )
Gpib( 'Read')
Gpib( "Write' )
Steps = Step-1
ITemperature Settings
IF SoakT=2
Gpib( "Write' )
Gipib( '"Write")
FOR WAIT =0 TO 4000 STEP 1
NUM = NUM+1
NEXT WAIT

Gpib( "Write')

Gpib( "Write')
Gpib( 'Write")
ISET Templ

Gpib( 'Write' )
Gpib( 'Write')
ISET Temp2

Gpib( "'Write')
Gpib( 'Write')
ISET Temp3

Gpib( 'Write' )
Gpib( 'Write' )
ISET Temp4

Gpib( 'Write')
Gpib( 'Write')
ISET Temps

Gpib( "Write' )
Gpib( 'Write")
Gpib( "Write' )
Gpib( 'Write')
Gpib( 'Write' )
Gpib( 'Write')
Gpib( 'Write")

Gpib( 'Write')



Gpib( "Write')
END IF
'Run 1st temperature
IF SoakT=2
1Soak LOOP
LOOP
Gpib( "Write' )
Gpib('Write')
Gpib( 'Read')
IF SoakT=1
Gpib( 'Write')
Gpib( 'Write')
Gpib( 'Read")
IF SoakT =1
EXIT LOOP
END IF
Gpib( "Write")
END IF
END LOOP
END
END IF
!Defrost Mode
Defrost = DefrostMode
IF Defrost =1
[F SETP<0 AND SoakT=1
Gpib( "Write')

'Soak LOOP

LOOP
Gpib( "Write')
Gpib( 'Write")
Gpib( 'Read")
IF SoakT=1
Gpib( 'Write')
Gpib( 'Write' )
Gpib( 'Read" )
IF SoakT = 1
EXIT LOOP
END IF
Gpib( "'Write')
END IF
END LOOP
Gpib( 'Write' )
1Soak LOOP
LOOP
Gpib( "Write' )
Gpib( "Write' )
Gpib( 'Read")
IF SoakT=1
Gpib( 'Write')
Gpib( 'Write")
Gpib( 'Read")
IF SoakT =1
EXIT LOOP

END IF



Gpib( 'Write' )
END IF
END LOOP
Gpib( 'Write')
END IF
Gpib( 'Write')
Gpib( "Write')
Done = 1
END IF
'Run next temperature
[F SNP<Steps
SNP = SNP+1
Gpib('Write')
'Soak LOOP
LOOP
Gpib( '"Write')
Gpib( 'Write')
Gpib( 'Read")
IF SoakT=1
Gpib( 'Write')
Gpib( "Write")
Gpib( 'Read")
IF SoakT = |
EXIT LOOP
END IF
Gpib( 'Write')

END IF

END LOOP
END
ELSE
!Set Shutdown Time
IF SETP>25 OR SETP<25
AND Done=0
Gpib( "Write')
Gpib( "Write')
!Soak LOOP
LOOP
Gpib( "Write' )
Gpib( 'Write')
Gpib( 'Read")
IF SoakT=1
Gpib( 'Write' )
Gpib( 'Write' )
Gpib( 'Read")
IF SoakT =1
EXIT LOOP
END IF
Gpib( 'Write')
END IF
END LOOP
Gpib( 'Write')
END IF
Gpib( 'Write' )
Gpib('Write')

Gpib( "Write' )



Gpib( 'Write')
END
END IF
FINALLY
Gpib( 'Write' )

END BLOCK



74LV1T125

Single supply translating buffer/line driver; 3-state
Rev. 1 — 30 March 2017 Preliminary data sheet

1 General description

The 74LV1T125 is a single supply non-inverting buffer/line driver with 3-state output and
level shifting capabilities. The 3-state output is controlled by the output enable input (OE).
A HIGH-level at pin OE causes the output to assume a high-impedance OFF-state. The
output level is referenced to the supply voltage and is able to support 1.8 V, 2.5V, 3.3V
and 5.0 V CMOS levels. The inputs are designed with a lower threshold circuit to match
the 1.8 V input logic at Ve = 3.3 V and can be used in 1.8 V to 3.3 V level up translation.
In addition, the 5 V tolerant input pins enable down translation (3.3 V to 2.5 V output

at Voo = 2.5 V). The wide V¢ range of 1.8 V to 5.5 V allows generation of desired to
connect to controllers or processors.

2 Features and benefits

« Single supply voltage translatorat 1.8V, 2.5V, 3.3V and 5.0V
« Up translation
-12Vto1.8VatVee=18V"
-15Vt025VatVee =25V
—1.8Vto3.3VatVec =33V
-33Vto50VatVe=50V
* Down translation
-33Vto1.8VatVec=18V
-33Vto25VatVegc=25V
-50Vto33VatVge=33V
* Output Y is referenced to V¢
* Output drive
— 3 mA output drive at Vg = 1.8 V
— 5 mA output drive at Vg = 2.5V
— 7 mA output drive at Vg = 3.3V
— 8 mA output drive at Vg = 5.0V
» 5V tolerant inputs
* Latch-up performance exceeds 250 mA per JESD 78 Class Il
* ESD protection:
— HBM ANSI/ESDA/JEDEC JS-001 Class 2 exceeds 2 kV
— CDM JESD22-C101F exceeds 1 kV
Specified from -40 °C to +85 °C and from -40 °C to +125 °C

1 Refer to the V\y/V_ and output drive for lower V¢ condition

nexperia



Nexperia 74LV1T125

Single supply translating buffer/line driver; 3-state

3 Applications

* Portable applications
* PC and notebooks
* Automotive

4 Ordering information

Table 1. Ordering information
Type number Package

Temperature Name |Description Version
range
74LV1T125GW |-40 °C to +125 °C TSSOPS5 |plastic thin shrink small outline package; 5 leads; SOT353-1

body width 1.25 mm

74LV1T125GX |-40°Cto +125°C  |X2SON5 |X2SONS5: plastic thermal enhanced extremely thin small SOT1226
outline package; no leads; 5 terminals;
body 0.8 x 0.8 x 0.35 mm

5 Marking

Table 2. Marking

Type number Marking code [1]
74LV1T125GW SN

74LV1T125GX SN

[1]  The pin 1 indicator is located on the lower left corner of the device, below the marking code.

6 Functional diagram

2 |A N, Y| 4 A ¥
2
- I ? > ol
1 OE 1
— L e
EN OE
mnal18 mnal19 mna120
Figure 1. Logic symbol Figure 2. IEC logic symbol Figure 3. Logic diagram
TALVIT125 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved.
Preliminary data sheet Rev. 1 — 30 March 2017
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7 Pinning information

Single supply translating buffer/line driver; 3-state

7.1 Pinning

74LVIT125

EE 5| Vo
A[2]
GND [3] 4] v

Figure 4. Pin configuration SOT353-1

74LV1T125

OE| 1 5 |Veo

Al 2 4 1Y

Transparent top view

Figure 5. Pin configuration SOT1226 (X2SONS5)

7.2 Pin description

Table 3. Pin description

Symbol Pin Description

OE 1 output enable input
A 2 data input

GND 3 ground (0 V)

ik 4 data output

Vee 5 supply voltage

8 Functional description

Table 4. Function table [

Input

Output

OE

L

L

x| T[] »

H

N =

[11 H=HIGH voltage level; L = LOW voltage level, X = don't care; Z = high-impedance OFF-state.

T4LVITI25 All inf

tion provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017, All rights reserved.

Preliminary data sheet
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Single supply translating buffer/line driver; 3-state

9 Limiting values

Table 5. Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min Max Unit

Vee supply voltage -0.5 +7.0 Y

vV, input voltage 1] 05 +7.0 v

Vo output voltage output HIGH or LOW state 213 -0.5 Ve +05 |V
output in 3-state or power-off state 2 -0.5 46 \Y;

lik input clamping current V<0V -20 - mA

lok output clamping current  |Vg <0V or Vg > Ve - +20 mA

lo output current Vo =0Vto Ve - +25 mA

lce supply current - 50 mA

lenD ground current -50 - mA

Tsig storage temperature -65 +150 °C

Piot total power dissipation Tamp =-40 °C to +125 °C 41 - 250 mw

[1] Ifthe input current ratings are observed, the minimum input voltage ratings may be exceeded.

[2] If the output current ratings are observed, the output voltage ratings may be exceeded.

[3]  This value is limited to 7 V maximum.

[4] For TSSOPS5 packages: above 75 °C the value of Py, derates linearly with 3.3 mWIK.

For X2SON5 package: above 70 °C the value of Py derates linearly with 3.1 mWIK.

10 Recommended operating conditions

Table 6. Recommended operating conditions

Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min Typ | Max |Unit

Vee supply voltage 1.6 5.0 55 [V

" input voltage 0 - 55 |V

Vo output voltage output HIGH or LOW state 0 - Vee |V

Tarris ambient temperature -40 +25 +125 |°C

At/AV input fransition rise and fallrate |V =1.8Vto 5.0V - - 20 |ns/V

TALVIT125

All information provided in this document is subject to legal disclaimers.

© Nexperia B.V. 2017. All rights reserved.
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11 Static characteristics

Single supply translating buffer/line driver; 3-state

Table 7. Static characteristics
Voltages are referenced to GND (ground = 0 V).

T4LVIT125

Symbol Parameter |Conditions 257G -40 °C to +85 °C (-40 °C to +125 °C |Unit
Min | Max | Min Max Min Max
Win HIGH-level  [Voo=1.65V1t0 1.8V 094 | - 1.0 - 1.0 - v
input voltage [y, ooy 099 | - | 1.03 - 1.03 . v
Ve =2.25V102.5V 1135 | - 1.18 : 1.18 s %
Vee =2.75V i3 | = 158 - 1.23 s | |¥
Vec=3.0V103.3V 135 | - | 137 . 1.37 = g
Vee =36V 147 | - | 148 - 1.48 = ¥
Vec =45V 105.0 V 202 | - | 203 . 2.03 - v
Vec =55V 210 | - | 211 - 2.1 - v
Wi LOW-level  |Vgc = 1.65V t0 2.0 V - |oss| - 0.55 - 055 |V
input voltage |y =225V 102,75V - Joms| - 0.71 ; 071 |V
Vec=3.0Vt0 3.6V - |oso| - 0.65 . 065 |V
Vec=4.5V105.5V . |mso] - 0.80 5 0.80 |V
Vou HIGH-level V)= Vg or Vi
outputvoltage | .. =165V1t055V: Veg0.1| - [Vee01| - [ Vee0.1 - v
lo = -20 pA
Vee = 1.65 V; lg = -2 mA 128 | - | 12 . 1.21 - v
Vee = 1.8 V:lp =-2 mA 15 - | 1.4 - 1.45 - v
Voo =2.3 Vi lp =-2.3 mA 2.0 - 2.0 - 2.0 - v
Vee =23V lp=-3mA 2.0 3 1.93 . 1.93 x|V
Vee =25V lg = -3 mA 225 | - | 215 2 2.15 T Y
Ve =3.0V:lp=-3mA 278 | - 27 - 27 = v
Vee =3.0V; Ip = -5.5 mA 2.6 - | 249 , 2.49 - |n
Vee =3.3 V: Ig =-5.5 mA 2.9 - 2.8 - 2.8 - v
Vee = 4.5 V; lg =-4 mA 42 - 4.1 - 4.1 - v
Voo =45 V: Ip = -8 mA 4.1 - | 395 : 3.95 - v
Vee =5.0V: Io = -8 mA 46 ; 45 . 45 € |M
VoL LOW-level Vi=VyorV
outputvoltage | /= 165V 1t0 5.5 V; . 0.1 : 0.1 . 01 |v
lo = 20 pA
Vee =165 V: Ig = 2 mA : 0.2 - 0.25 : 025 |V
Vec=2.3V;lg=2.3 mA - 0.1 . 0.15 « 015 |V
Vee =2.3V: lp = 3mA - |oas| - 0.2 R 02 |v
Vee =3.0V:lo=3mA . 0.1 R 0.15 . 015 |V

All information provided in this document is subject to legal disclaimers.

® Nexperia B.V. 2017. All rights reserved.

Preliminary data sheet

Rev. 1 — 30 March 2017
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Single supply translating buffer/line driver; 3-state

Symbol |Parameter |Conditions 2556 -40 °C to +85 °C |40 °C to +125 °C |Unit
Min | Max | Min Max Min Max
Ve =30V, lp=5.5mA - 0.2 - 0.252 - 0.252 |V
Ve =45V lg=4 mA - 0.15 - 0.2 - 0.2 \%
Ve =45V, lg=8mA - 0.3 - 0.35 - 035 |V
I input leakage |V, = Vg or GND; - 10.1 - +1 - +1 HA
current Vee=0Vto 55V
loz OFF-state - £0.25 - 2.5 - 25 |pA
output current
lcc supply current |V, =Vcc or GND; 1o =0 A; - 1 - 10 - 10 HA
Vec =18V, 25V,33V,50V
Alge additional per input pin; Vg = 1.8 V; - 10 - 10 - 10 HA
supply current |V, =0.3Vor1.1V;lg=0A;
other pins at Vg or GND
per input pin; Vec =5.5V; - 1.35 - 1.5 - 1.5 mA
Vi=03Vor34V,lpg=0A;
other pins at V¢ or GND

TALV1T125

All information provided in this document is subject to legal disclaimers.

© Nexperia B.V. 2017. All rights reserved.
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12 Dynamic characteristics

Single supply translating buffer/line driver; 3-state

Table 8. Dynamic characteristics
GND =0 V. For test circuit, see Figure 8.

Symbol |Parameter Conditions -40 °C to +125 °C Unit
Min Typ | Max | Max | Max
25:2G IR SCA RS °C 142520

tpd propagation delay |AtoY; see Figure 6 1
Ve =1.8V; CL=15pF - 6.5 9.6 10.8 116 |ns
Ve =1.8V; C =30 pF - 7.6 10.8 12.2 13.1 |ns
Vee =2.5V; CL=15pF - 46 6.6 75 8.0 |[ns
Ve =2.5V; C_ =30 pF - 5.3 7.4 8.4 9.1 |ns
Vec =3.3V: CL=15pF - 3.8 5.4 6.0 6.4 |ns
Ve =33V, CL=30pF - 4.4 6.0 6.8 7.3 |ns
Vee =5.0V; CL =15 pF - 3.2 4.1 44 47 |ns
Ve =5.0 V: CL = 30 pF . 36 46 5.1 54 |ns

tai enable time OE to Y; see Figure 7 (1
Vee =1.8V; CL=15pF - 7.8 10.7 121 129 |ns
Vee =1.8 V: CL =30 pF - 9.0 12.5 142 | 153 |ns
Vee=2.5V; CL=15pF - 5.5 T 8.0 86 |ns
Vec =2.5V; CL=30pF - 6.3 8.3 9.3 10.0 |ns
Vee=3.3V;C_ =15pF - 4.5 5.6 6.3 6.8 |ns
Vee =3.3V; CL=30pF - 5.1 6.4 7.2 7.7 |ns
Vee =5.0V; C =15 pF - 32 4.1 46 48 |ns
Vee =5.0V; CL =30 pF - 3.7 4.7 53 55 |ns

tyis disable time OE to Y; see Figure 7 o
Vee=1.8V;CL=15pF - 7.6 9.3 10.3 11.0 |ns
Vee = 1.8 V; C_ =30 pF = 105 | 12.2 132 | 13.9 |ns
Voo =2.5V; CL =15 pF 5 5.5 6.6 7.3 7.7 |ns
Vec=2.5V; CL=30pF - 7.4 85 9.3 9.7 |ns
Ve =3.3V;CL=15pF - 45 5.5 6.0 6.3 |ns
Vee=3.3V; CL=30pF - 59 6.9 7.4 78 |ns
Vec=5.0V;C_L=15pF - 4.0 5.1 55 57 |ns
Vee =5.0V; CL=30pF - 540 59 6.3 6.6 |ns

Ci input capacitance V| =Vee or GND; Vee =33V - 1.5 10 2 10 |pF

Co output capacitance |Vg = Vg or GND; Vge = 3.3V - 2.5 - - - pF

TALVIT125

All information provided in this document is subject to legal disclaimers.
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Single supply translating buffer/line driver; 3-state

Symbol |Parameter Conditions -40 °C to +125 °C Unit
Min Typ Max | Max | Max
25°C | 25°C | 85°C [125°C
Cpp power dissipation per buffer; V|, = GND to Vec; (2l
capacitance C_=30pF;f=10 MHz

Vee =18V - 4.9 . - - pF
Vec =25V = 5.4 = i - |pF
Vee =33V - 6.4 - - - pF
Veeg=5.0V - 9.2 - - - pF

[1]  tpq is the same as tpy and tpyy, ten is the same as tpz and tpzy, tyis is the same as tp 7 and tpyz.
[2] Cpp is used to determine the dynamic power dissipation (Pp in pW).

Po = Cpp X Vel x fi x N+ ¥(Cp x Vee? x fo) where:

fi = input frequency in MHz;

f, = output frequency in MHz;

C_ = output load capacitance in pF;

Ve = supply voltage in V;

N = number of inputs switching;

Y(CLx Vccz x fo) = sum of the outputs.

12.1 Waveforms and test circuit

V)
A input *VM
GND
—-{ tPHL — tPLH
Y output Vm

007aad070

Measurement points are given in Table 9.
VoL and Voy are typical voltage output levels that occur with the output load.

Figure 6. The input A to output Y propagation delays

T4LVITI25 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved.
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8/16



Nexperia 74LV1T125

Single supply translating buffer/line driver; 3-state

Vi
OE input /VM \
GND b
- tp 7 —-" —=| tpzL |-
Vee
output
LOW-to-OFF VM
OFF-to-LOW ¢
VoL 4
- lPHZ —» | tpzH -

Vi e 5%,

output
HIGH-to-OFF VM
OFF-to-HIGH
GND

outputs outputs outputs
enabled . disabled . enabled
mna644
Measurement points are given in Table 9.
VoL and Vop are typical voltage output levels that occur with the output load.
Figure 7. 3-state enable and disable times
Table 9. Measurement points
Input Output
Vm Vm Vx Vy
0.5V, 0.5Vcc VoL +0.3V Vou-0.3V
T4LV1IT125 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved.
Preliminary data sheet Rev. 1 — 30 March 2017
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Single supply translating buffer/line driver; 3-state

V|
0 o
T /90 %
negative v,
pulse Vi Vi EXT
10 % Vee

ov
= i L— —-| fr = V| | Vo RL
. r_ gt A g @, DUT
A

90 % I RT CL
positive I
pulse Vi Vm

¥ 10 % A ‘10%

tw

Test data is given in Table 10.

Definitions test circuit:

Rt = Termination resistance should be equal to output impedance Z, of the pulse generator
C_ = Load capacitance including jig and probe capacitance

R, = Load resistance

Vext = External voltage for measuring switching times

Figure 8. Test circuit for measuring switching times

Table 10. Test data

Supply voltage |Input Load Vexr

Vee Vi avav g CL RL tens tpHL  |tezis tHz  |tPzLs teLz
1.8V Vee < 1.0 ns/V 15 MHz |15 pF, 30 pF 1kQ open GND Vee

25V Vee <1.0 ns/V 25 MHz |15 pF, 30 pF 1kQ open GND Vee

33V 3V <1.0ns/V |50 MHz |15 pF, 30 pF 1kQ open GND Vee

50V 3V £ 1.0 ns/V 50 MHz |15 pF, 30 pF 1kQ open GND Vee

[1 dV/dt= 1.0 Vins

74LV1T125 Allinf ion provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017, All rights reserved.

Preliminary data sheet Rev. 1 — 30 March 2017
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13 Package outline

Single supply translating buffer/line driver; 3-state

TSSOPS5: plastic thin shrink small outline package; 5 leads; body width 1.25 mm SOT353-1
D
|
1oLy ] [v @[A]
- z
5 4 T x
| |
: Az A
A
| [ (— Aq (Aa)
: I
1 3 —bL_ LP -
L -
o )
e—E—]
0 1.5 3 mm
L L I | L |
scale
DIMENSIONS (mm are the original dimensions)
A
A A A b p | gl H L L (1)
UNIT | max, | A1 2 3 p| ¢ e ® E p | v w y | Z 8
01 | 1.0 0.30 | 0.25 | 2.25 2.25 0.48 060 | 7°
mm | 1.1 5 o5 | %% | ois | ooe | 182 065 | 1.3 | S0 0425| (o0 03 | o1 | 01 | Lo | o
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included,
REFERENCES
OUTLINE EUROPEAN (SEUE DATE
VERSION \EC JEDEC JEITA PROJECTION
-£0-09-04-
SOT353-1 MO-203 SC-88A == @ S
Figure 9. Package outline SOT353-1 (TSSOP5)

TALVIT125
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Single supply translating buffer/line driver; 3-state

X2SONS: plastic thermal enhanced extremely thin small outline package; no leads;
5 terminals; body 0.8 x 0.8 x 0.35 mm SOT1226
/J \\\
/, | \\
/ T A%
/ i} \
I 1
: I3
I I
I 1 Il
\ EF] |
\ £
\ ¥ /
\ U
\ | ’
N ’
4
E
‘ A '
——— T
] Aq
Az
| i
| t t
- 1 detail X
terminal 1 .~ |
index area
=t ]
_— Slvm@|c|Aa]B]
1 ’ . Slw@[C =2
l
| l | i
L
terminal 1 .~
index area | __.__B_.__
/ |
L [
0 1 mm
L 1 | I 1 L 1 1 1 ]
y : scale
Dimensions
Unit Al A, A3 D Dn E b e k L. v w Yy ooy
max 0.35 0.04 0.128 0.85 0.30 0.85 0.27 0.27
mm nom 0.80 0.25 0.80 0.22 0.48 0.22 0.1 0.05 0.05 0.05
min 0.040 0.75 0.20 0.75 0.17 0.20 0.17

Note

1. Dimension A is including plating thickness.

2. Plastic or metal protrusions of 0.075 mm maximum per side are not included. sot1226_po
Outl?ne References Eur.ope‘an Issue date
version IEC J JEDEC | EIAJ projection

~42-04~1+0-
SOT1226 = @ bl
Figure 10. Package outline SOT1226 (X2SON5)
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Single supply translating buffer/line driver; 3-state

14 Abbreviations

Table 11. Abbreviations

Acronym Description

CDM Charge Device Model

CMOS Complementary Metal Oxide Semiconductor
DUT Device Under Test

ESD ElectroStatic Discharge

HBM Human Body Model

15 Revision history

Table 12. Revision history

Document ID Release date |Data sheet status Change notice Supersedes
74LV1T125 v.1 20170420 Preliminary data sheet B =
TALVIT125 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved.
Preliminary data sheet Rev. 1 — 30 March 2017
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16 Legal information

Single supply translating buffer/line driver; 3-state

16.1 Data sheet status

Document status!? Product status™

Definition

Objective [short] data sheet Development

This document contains data from the objective specification for product
development.

Preliminary [short] data sheet Qualification

This document contains data from the preliminary specification.

Product [short] data sheet Production

This document contains the product specification.

[1] Please consult the most recently issued document before initiating or completing a design.

[2] The term 'short data sheet' is explained in section "Definitions".

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple
devices. The latest product status information is available on the Internet at URL http.//www.nexperia.com.

16.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Nexperia does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is
intended for quick reference only and should not be relied upon to contain
detailed and full information. For detailed and full information see the
relevant full data sheet, which is available on request via the local Nexperia
sales office. In case of any inconsistency or conflict with the short data sheet,
the full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
Nexperia and its customer, unless Nexperia and customer have explicitly
agreed otherwise in writing. In no event however, shall an agreement be
valid in which the Nexperia product is deemed to offer functions and qualities
beyond those described in the Product data sheet.

16.3 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, Nexperia does not give any
representations or warranties, expressed or implied, as to the accuracy

or completeness of such information and shall have no liability for the
consequences of use of such information. Nexperia takes no responsibility
for the content in this document if provided by an information source outside
of Nexperia, In no event shall Nexperia be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory. Notwithstanding any damages that
customer might incur for any reason whatsoever, Nexperia's aggregate and
cumulative liability towards customer for the products described herein shall
be limited in accordance with the Terms and conditions of commercial sale of
Nexperia.

Right to make changes — Nexperia reserves the right to make changes
to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Nexperia products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
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systems or equipment, nor in applications where failure or malfunction

of an Nexperia product can reasonably be expected to result in personal
injury, death or severe property or environmental damage. Nexperia and its
suppliers accept no liability for inclusion and/or use of Nexperia products in
such equipment or applications and therefore such inclusion and/or use is at
the customer's own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Nexperia makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification. Customers are responsible for the
design and operation of their applications and products using Nexperia
products, and Nexperia accepts no liability for any assistance with
applications or customer product design. It is customer's sole responsibility
to determine whether the Nexperia product is suitable and fit for the
customer's applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products. Nexperia does not accept
any liability related to any default, damage, costs or problem which is based
on any weakness or default in the customer’s applications or products, or
the application or use by customer's third party customer(s). Customer is
responsible for doing all necessary testing for the customer’s applications
and products using Nexperia products in order to avoid a default of the
applications and the products or of the application or use by customer’s third
party customer(s). Nexperia does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — Nexperia products are

sold subject to the general terms and conditions of commercial sale, as
published at hitp://iwww.nexperia.com/profile/terms, unless otherwise agreed
in a valid written individual agreement. In case an individual agreement is
concluded only the terms and conditions of the respective agreement shall
apply. Nexperia hereby expressly objects to applying the customer’s general
terms and conditions with regard to the purchase of Nexperia products by
customer.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or

the grant, conveyance or implication of any license under any copyrights,
patents or other industrial or intellectual property rights.

Export control — This document as well as the item(s) described herein

may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

© Nexperia B.V. 2017. All rights reserved.
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Non-automotive qualified products — Unless this data sheet expressly
states that this specific Nexperia product is automotive qualified, the
product is not suitable for automotive use. It is neither qualified nor tested in
accordance with automotive testing or application requirements. Nexperia
accepts no liability for inclusion and/or use of non-automotive qualified
products in automotive equipment or applications. In the event that customer
uses the product for design-in and use in automotive applications to
automotive specifications and standards, customer (a) shall use the product
without Nexperia's warranty of the product for such automotive applications,
use and specifications, and (b) whenever customer uses the product for
automotive applications beyond Nexperia's specifications such use shall be
solely at customer’'s own risk, and (c) customer fully indemnifies Nexperia
for any liability, damages or failed product claims resulting from customer
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All information provided in this document is subject lo legal disclaimers,

Single supply translating buffer/line driver; 3-state

design and use of the product for automotive applications beyond Nexperia's
standard warranty and Nexperia's product specifications.

Translations — A non-English (translated) version of a document is for

reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

16.4 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.

© Nexperia B.V. 2017. All rights reserved.

Preliminary data sheet

Rev. 1 — 30 March 2017

15/16



Nexperia 74LV1T125

Single supply translating buffer/line driver; 3-state

Contents

1 General description .......cccccvniiiinnnenninn s,
2 Features and benefits

3 Applications ......cccvceeinnee

4 Ordering information

5 Marking .....coceeueeee S W R AR 2
6 Functional diagram ......cscesssnsmsssmsss
7 Pinning information ........ccccivniiiimninneensnnnnn
7 | PIRING sommmsnmmnsim s s
T2 Piiy desEiption ..asvaenannmnas

8 Functional description

9 Limiting values ......ccvvcceeevierececsseee e

10 Recommended operating conditions

11 Static characteristics ................

12 Dynamic characteristics

12.1 Waveforms and test circuit

13 Package outline ........ccoeoiriccinicrr e
14 Abbreviations

15 Revision RISLONY .....iiisasisiimmominsmmisniaisssais
16 Legal information: .........s-«-sisussnnsassnssssnnssssnssnss

Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.

© Nexperia B.V. 2017. All rights reserved.

For more information, please visit: hitp://iwww.nexperia.com
For sales office addresses, please send an email to: salesaddresses@nexperia.com
Date of release: 30 March 2017
Document identifier: 74LV1T125



Manual - Test Results

New B1500LoadData.xlsm Rev. 4.A.A

Test Temp Vcc Avg. DUT Results

Parameter Name "C (V) Force Devices Med. StDev. Min Max Pref Unit n
#1 # 2 #3 #* 4 #5
kcc_Ov0_5v0_A_High lcc_O0vO -40 5 [e] 0.0002 0.0002 0.0001 0.0001 0.0003 u A 5 0.0003 0.0002 0.0002 0.0001 0.0002
kc_0OvO0_5vO0_A_High lkc_5v0 -40 5 (¢] 0.0001 o s} 0 0.0001 u A 5 0.0001 0.0001 0 0.0001 0.0001
kee_OvO_5vO_A_low lcc_OvO =40 5 [e] 0.0002 0.0002 0 0.0001 0.0002 u A S 0.0002 0.0001 0.0002 0.0001 0.0002
kcc_0vO_5vO_A_low Ilcc_5vO -40 -1 (] 0.0001 0.0001 0 ©.0001 0.0001 u A 5 0.0001 0.0001 0.0001 0.0001 0.0001
in_VCC_5v5  lin_OvO -40 5.5 5.5 o 0 o] o o u A 5 o o [ o 0
En_VCC_5v5 lin_5v5 -40 5.5 5.5 0.0002 0.0001 0 0.0001 0.0002 u A 5 0.0002 0.0002 0.0001 0.0001 0.0002
oz _5v5 lz_ 0vO0 -40 5.5 5.5 (o] o] V] o 0 u A 5 (o] o [¢] o 0
loz_5v5 loz_5v5 -40 5.5 5.5 0.0001 0.0001 0 0.0001 0.0002 u A 5 0.0002 0.0002 0.0001 0.0001 0.0002
Vih_Vil_2v0 Vih -40 2 e 0.872 0.865 0.0057 0.865 0.88 v 5 0.87 0.88 0.865 0.87 0.875
Vih_Vil_2v0 vil -40 2 0 0.841 0.835 0.0042 0.835 0.845 v 5 0.84 0.845 0.835 0.84 0.845
Vih_Vil_2v5 Wik -40 2.5 o] 1.001 0.995 0.0042 0.995 1.005 v 5 1 1.005 0.995 1 1.005
Vih_Vil_2v5 Vil -40 2.5 o] 0.966 0.96 0.0042 0.96 0.97 v 5 0.965 0.97 0.96 0.965 0.97
Vih_Vil_3vo Vih -40 3 0 101 1.11  0.0057 1,379 1.128 v 5 1.115 1.125 1.1 1.115 1.12
Vih_Vil_3vo Vil =40 3 0 1.079 1.07 0.0055 1.07 1.085 v 5 1.08 1.085 1.07 1.08 1.08
Vih_Vil_avs Vih -40 4.5 0 1.432 1.425 0.0057 1.425 1.44 v 5 1.43 1.44 1.425 1.43 1.435
Vih_Vi_4v5s Vil -40 4.5 Q 1.374 1.365 0.0065 1.365 1.38 v 5 1.375 1.38 1.365 1.37 1.38
Vih_Vil_5Vv5 Vih -40 5.5 [e] 1.616 1.61 0.0055 1.61 1.62 v 5 1.62 1.62 1.61 1.61 1.62
Vih_Vil_5v5 Vil -40 5.5 [e] 1.552 1.54 0.0084 1.54 1.56 \% 5 1.55 1.56 1.54 1.55 1.56
Voh_VCC_2V5_3mA Voh -40 2.5 -0.003 2.3929 23924 0.0012 2.3916 2.3944 v 5 2.3916 2.3944 2.3924 2.394 2.392
Voh_VCC_4V5_4mA Voh -40 4.5 -0.004 4.4084 4,408 0.0013 4.4072 4.41 v 5 4.4072 4.41 4.408 4.4096 4.4072
Voh_VCC_5V0_BmA Vaoh -40 5 -0.008 4.8251 4.8248 0.0023 4.8224 4.828 v 5 4.8224 4.828 4.8248 4.8268 4.8236
Vol _VCC_3V0_3mA Vol -40 3 0.003 0.0586 0.0584 0.0009 0.0576 0.0598 v 5 0.0598 0.058 0.0584 0.0576 0.0592
Vol_VCC_4aV5_4mA Vol -40 4.5 0.004 0.0631 0.0628 0.0009 0.0622 0.0642 v 5 0.0642 0.0624 0.0628 0.0622 0.0638
Vol _VCC_5V5_20uA Vol -40 5.5 ] 0.0003 0.0004 0 0.0003 0.0004 \'4 5 0.0004 0.0003 0.0004 0.0003 0.0003
lkce_OvO0_5v0_A_High lcc_0vO 25 5 o] 0.0003 0.0004 0.0001 0.0003 0.0004 u A 5 0.0004 0.0004 0.0004 0.0003 0.0004
lcc_OvO0_5vO_A_High lkc_5v0 25 5 o 0.0001 0.0001 0  0.0001 0.0002 u A 5 0.0002 0.0001 0.0001 0.0001 0.0002
kc_OvO_5vO0_A_low lcc_0vO 25 5 0 0.0003 0.0002 0 0.0002 0.0003 u A 5 0.0003 0.0002 0.0002 0.0002 0.0003
kec_Ov0_5vO0_A low lcc 5v0 25 5 ] 0.0002 0.0002 0 0.0001 0.0002 u A 5 0.0002 0.0002 0.0002 0.0001 0.0002
kn_VCC_5v5  lin_OvO 25 5.5 5.5 0 0 o] o o u A 5 0 o] 0 e} (]
kn_VCC_5v5 Iin_5v5 25 5.5 5.5 0.0003 0.0002 0.0001 0.0002 0.0003 u A 5 0.0003 0.0002 0.0002 0.0002 0.0003
loz_5v5 lz_0v0 25 5.5 5.5 -0.0001 -0.0001 0 -0.0001 -0.0001 u A 5 -0.0001 -0.0001 -0.0001 -0.00017 -0.0001
oz _5v5 loz 5v5 25 55 5.5 0.0003 0.0002 0 0.0002 0.0003 u A 5 0.0003 0.0003 0.0002 0.0002 0.0003
Vih_Vil_2v0 Vih 25 2 o 0.851 0.845 0.0042 0.845 0.855 v 5 0.85 0.855 0.845 0.85 0.855
Vih_Vil_2v0 Vil 25 2 [+ 0.822 0.815 0.0057 0.815 0.83 v 5 0.82 0.83 0.815 Q.82 0.825
Vih_Vil_2v5 Vih 25 25 o 0.982 0.975 0.0057 0.975 0.99 v 5 0.98 0.99 0.975 0.98 0.985
Vih_Vil_2vs Vil 25 25 o 0.951 0.945 0.0042 0.945 0.955 A" 5 0.95 0.955 0.945 0.95 0.955
Vih_Vil_3vo Vih 25 3 o 1.1086 1.1 0.0042 1.4 1.11 Vv 5 1.105 1.11 14 1.105 1.%1
Vih_Vil_3vo Vil 25 3 o 1.066 1.06 0.0042 1.06 1.07 v 5 1.065 1.07 1.06 1.065 1.07
Vih_Vil_4vs Vih 25 45 0 1.435 1.425 0.0061 1.425 1.44 v 5 1.435 1.44 1.425 1.435 1.44
Vih_Vil_avs Vil 25 4.5 0 1.376 1.37 0.0042 1.37 1.38 v 5 1.375 1.38 1.37 1.375 1.38
Vih_Vil_5v5 Vih 25 5.5 o] 1.63 1.62 0.0071 1.62 1.64 v 5 1.63 1.64 1.62 1.63 1.63
Vih_Vil_5v5 Vil 25 5.5 Lo} 1.564 1.56 0.0055 1.56 1.57 v 5 1.56 1.57 1.56 1.56 1.57
Voh_VCC_2V5_3mA Voh 25 2.5 -0.003 2.3774 2.378 0.0012 2,376 2.3788 A\ 5 2.376 2.3788 2,378 2.3776 2.3764
Voh_VCC_4aV5_amA Voh 25 4.5 -0.004 4,3969 4.3972 0.0008 4.396 4.298 v 5 4.3964 4.398 4.3972 4.3968 4.396
Voh_VCC_5V0_8ma Voh 25 5 -0.008 4.8042 4.8052 0.0019 4.802 4.8084 v 5 4.8024 4.8064 4.8052 4.8048 4.802
Vol _VCC_3V0_3mA Vol 25 3 0.003 0.0673 0.0665 0.0008 0.0665 0.0684 N, 5 0.0684 0.0669 0.0665 0.0667 0.068
Vol_VCC_4V5_4amA Vol 25 4.5 0.004 0.0717 ©0.0708 0.0008 0.0708 0.0728 v S 0.0728 0.0714 0.0708 0.0712 0.0724
Vol VCC_5V5_20uA Vol 25 5.5 0 0.0004 0.0004 0 0.0004 0.0004 v 5 0.0004 0.0004 0.0004 0.0004 0.0004
kcc_Ov0_5v0_A_High lcc_0vO 85 5 0 0.0008 0.0007 0.0001 0.0007 0.0009 u A 5 0.0007 0.0009 0.0007 0.0008 0.0007
kee_0OvO_5v0_A_High lcc_5v0 a5 5 o 0.0004 0.0003 0 0.0003 0.0004 u A 5 0.0004 0.0004 0.0003 0.0004 0.0004
lcc_Ov0_5vO0_A_low lcc_OvO 85 5 [¢] 0.0006 0.0006 0.0001 0.0006 0.0007 u A 5 0.0006 0.0006 0.0006 0.0007 0.0007
kc_0OvO0_S5vO_A_low Jcc_5v0 85 5 (e} 0.0004 0.0004 0 0.0004 0.0005 u A -1 0.0004 0.0004 0.0004 0.0005 0.0004
in_\VCC_5v5 Iln_OvO 85 6.5 5.5 o o o 0 o] u A 5 0 o] (o] [e] Q
in_VCC_5v5  lin_5v5 85 5.5 5.5 0.0004 0.0003 0.0001 0.0003 0.0005 u A 5 0.0004 0.0004 0.0003 0.0003 0.0005
loz_5vS loz_OvO 85 6.5 5.5 -0.0003 -0.0003 0 -0.0003 -0.0003 u A 5 -0.0003 -0.0003 -0.0002 -0.0003 -0.0003
loz_5v5 loz_5v5 85 6.5 5.5 0.0006 0.0005 0.0001 0.0005 0.0008 u A 5 0.0006 0.0008 0.0005 0©0.0007 0.0005
Vih_Vil_2v0 Vin 85 2 ] 0.834 0.83 0.0042 0.83 0.84 v 5 0.835 0.84 0.83 0.83 0.835
Vik_Vil_2v0 Vil 85 2 (e} 0.806 0.8 0.0042 0.8 0.81 v 5 0.805 0.81 0.8 0.805 0.81
Vih_Vil_2v5 Vih 85 25 o 0.969 0.965 0.0042 0.965 0.975 v 5 0.97 0.975 0.965 0.965 0.97
Vih_Vil_2v5 Vil 85 2.5 (e} 0.936 0.93 0.0042 0.93 0.94 v 5 0.935 0.94 0.93 0.935 0.94
Vih_Vil_3Vo Vih 85 3 (e} 1.095 1.09 0.0035 1.09 1.1 v 5 1.095 b ¥ 1.09 1.095 1.095
Vih_Vil_3VO0 Vil 85 3 0 1.0586 1.05 0.0042 1.05 1.08 \'2 5 1.055 1.06 1.05 1.055 1.06
Vih_Vil_4Vv5 Vih a5 4.5 e} 1.437 143 0.0057 1.43 1.445 v 5 1.435 1.445 1.43 1.435 1.44
Vih_Vil_4Vv5 Vil 85 4.5 0 1.376 1.37 0.0042 1.37 1.38 v 5 1.375 1.38 1.37 1.375 1.38
Vih_Vil_5V5 Vik 85 585 0 1.642 1.63 0.0084 1.63 1.65 v 5 1.64 1.65 1.63 1.64 1.65
Vih_Vil_5V5S Vil 85 5.5 0 1.574 1.57 0.0055 1.57 1.58 v 5 1.57 1.58 1.57 1.57 1.58
Voh VCC 2V5 3mA Voh 85 2.5 -0.003 2.3629 2.3636 0.0009 2.362 2.264 v 5 2.362 2.364 2.3636 2.2628 2.362
Voh _VCC_4aV5_amA Voh 85 4.5 -0.004 4.3861 4.3872 0.0011 4.3848 4.3872 v 5 4.3852 4.3872 4.3872 4.386 4.3848
Voh_VCC_5V0_8mA Voh Bh 5 -0.008 47833 4.7852 0.002 4.7812 4.7856 v 5 4.782 4.7856 4.7852 4.7824 4.7812
Vol VCC_3VO0_3mA Val a5 3 0.003 0.0769 0.0755 0.001 0.0755 0.078 v 5 0.078 0.0765 0.0755 0.077 0.0777
Vol VCC_aVv5_4mA Vol 85 45 0.004 0.0814 0.08 0.001 0.08 0.0825 v 5 0.0825 0.0808 0.08 0.0814 0.0821
Vol _VCC_5V5_20uA Val 85 5.5 Q 0.0004 0.0004 0 0.0004 0.0004 v 5 0.0004 0.0004 0.0004 0.0004 0.0004
lkce_Ov0_S5vO_A_High o _0vO 125 5 o 0.0021 0.0018 0.0004 0.0017 0.0026 u A 5 0.0017 0.0026 0.0018 0.0025 0.0018
lkcc_OvO0_5v0_A_High lcc 5v0 125 5 (o] 0.0012 0.001 0.0002 0.001 0.0015 u A 5 0.0011 0.0012 0.001 0.0015 0.0013
lkce_OvO_S5vO_A_low lce_0OvO 125 5 (o] 0.0016 0.0013 0.0002 0.0013 0.002 u A 5 0.0015 0.0017 0.0013 0.002 0.0017
lcc_OvO_5vO_A_low k¢ _5v0 125 5 0 0.0012 0.001 0.0002 0.001 0.0015 u A 5 0.0011 0.0013 0.001 0.0015 0.0013
kn_VCC_5v5 lin_0OvO 125 5.5 5.5 -0.0001 ] 0 -0.0001 0 u A 5 0 -0.0001 0 -0.0001 ]
kn_VCC_5v5 Ilin_5v5 125 5.5 5.5 0.0005 0.0004 0.0001 0.0004 0.0007 u A 5 0.0006 0.0005 0.0004 0.0005 0.0007
loz_5v5 oz 0vO 126 5.5 5.5 -0.0009 -0.0008 0.0001 -0.001 -0.0008 u A S5 -0.0008 -0.0008 -0.0008 -0.001 -0.0009
loz_5v5 oz 5v5 125 55 5.5 0 0017 0.0014 0.0004 0.0013 0.0023 u A 5 0.0013 0.0023 0.0014 0.002 0.0014
Vih_Vil_2v0 Vih 125 2 (o] 0.824 0.82 0.0042 0.82 0.83 v 5 0.825 0.83 0.82 0.82 0.825
Vih_Vil_2vOo Rl 125 2 o] Q.797 0795 0.0027 0.795 0.8 v 5 0.795 0.8 0.795 0.795 0.8
Vih_Vil_2v5 Vih 125 2.5 Q 0.962 0.965 0.0027 0.96 0.965 v 5 0.96 0.965 0.965 0.96 0.96
Vih_Vil_2v5 Vil 125 2.5 o 0.931 0.935 00042 0.925 0.935 v 5 0.93 0.935 0.935 0.925 0.93
Vih_Vil_3vo Vih 125 3 o 1.088 1.08 0.0057 1.08 1.095 v 5 1.09 1.095 1.08 1.085 1.09
Vih_Vi_3vo Vil 125 3 (s} 1.051 1.045 00042 1.045 1.055 v 8 1.05 1.055 1.045 1.05 1.055
Vih Vil_4avs Vih 125 4.5 (o] 1.44 143 0.0061 1.43 1.445 v 5 1.44 1.445 1.43 1.44 1.445
Vih_Vil_4avs Wil 125 45 o 1.382 1.375 0.0057 1.375 1.39 v 5 1.38 1.39 1.375 1.38 1.385
Vih_Vil_sv5s Vih 125 5.5 o} 1.652 1.64 00084 1.64 1.66 v 5 1.65 1.66 1.64 1.65 1.66
Vih_Vil_8V5 Wil 125 55 [¢] 1.586 1.58 00055 1.58 1.59 v 5 1.58 1.59 1.58 1.59 1.58
Voh VCC 2V5 3mA Vaoh 125 2.5 -0.003 2.3536 2.3556 00017 2.352 2.3556 v 5 2.3524 2.3552 2.3556 2.352 2.3528
Voh_VCC_aVv5_4mA Vaoh 125 4.5 -0.004 4 3789 4 3804 0.0012 4.378 4.3804 v 5 4.378 4 .38 4.3804 4.378 4 378
Voh VCC _5V0_8mA Vah 125 5 -0.008 4. 7698 a4.7732 00027 47668 4.7732 v 5 4. 7684 4.772 4.7732 47684 4.7668
Vol _VCC_3V0_3rmA Vol 125 3  0.003 00837 00817 00013 00817 0.0848 v 5 00848 0.0831 0.0817 0.084 0.0848
Vol VCC_av5_4ama Vol 125 4.5 0004 0.0882 0.0863 00013 00863 0.0894 v 5 0.0892 0.0876 0.0863 0.0885 00894
Vol VCC_5VSE_20uA Vol 125 5.5 [e] 0.0004 0.0004 C  0.0004 0.0005 W 5 0.0004 0.0004  0.0004  0.0005 0.0004




Automatic - Test results

NewB1500LoadData.xlsm Rev. 4.A.A

Test Temp Vcc Avg. DUT Results

Parameter Name c (V) Force Devices Med. StDev. Min Max Pref Unit| n
#1 #2 #3 #4 #5
lcc_OvO_5v0O_A_High lcc_OvOD -40 5 ] 0.0002 0.0002 0 0.0002 0.0003 u A 5 0.0002 0.0002 0.0002 0.0002 0.0003
kcc_OvO_5vO_A_High kc_5v0 -40 5 o 0.0001  0.0001 0 0.0001 0.0001 u A 5 0.0001 0.0001 0.0001 0.0001 0.0001
ke _OvO_5v0_A_low  lkc_0v0 -40 5 ] 0.0002 0.0001 0 0.0001 0.0002 u A 5 0.0002 0.0002 0.0001 0.0002 0.0002|
kce_OvO_5v0_A_low ke 5v0 -40 5 ] 0.0001  0.0001 0 0.0001 0.0001 u A 5 0.0001 0.0001 0.0001 0.0001 0.0001
in_VCC_5v5  ln_OvO -40 5.5 55 o 0 o o 0 u A 5 0 ] 0] 0 0
in_VCC 5v56  lin_5v5 -40 5.5 5.5 0.0002 0.0001 0 00001 0.0003 u A 5 0.0002 0.0002 0.0001 0.0002 0.0003
loz_5v5 loz_0v0 -40 5.5 5.5 0 -0.0001 0 -0.0001 0 u A 5 [¢] -0.0001 -0.0001 0 0
loz_5v5 loz_5v5 -40 5.5 55 0.0002  0.0001 0 0.0001 0,0002 u A 5 0.0002 0.0002 0.0001 0.0001 0.0002
Vih_Vil_2v0 Vih -40 2 0 0.871 0.865 0.0042 0.865 0.875 v 5 0.87 0.875 0.865 0.87 0.875
Vih_Vil_2v0 Vit -40 2 0 0.841 0.835 0.0042 0.835 0.845 v 5 0.84 0.845 0.835 0.84 0.845
Vih_Vil_2v5 Vih -40 25 0 1.001 0.895 0.0042 0.995 1.005 v 5 1 1.005 0.995 1 1.005
Vih_Vil_2v5s Wil -40 2.5 0 0.966 0.96 0.0042 0.96 Q.97 v 5 0.965 0.97 0.96 0.965 0.87
Vih_Vil_3v0 Vih -40 3 0 1.117 .11 0.0057 1.11 1.125 v 5 1.115 1.125 1.11 1.116 1.12
Vih_Vil_3v0 Vil -40 3 0 1.078 1.07  0.0057 1.07 1.085 v 5 1.08 1.085 1.07 1.075 1.08
Vih_Vil_avs Vih -40 4.5 0 1.432 1.425 0.0057 1.425 1.44 \ 5 1.43 1.44 1.425 1.43 1.435|
Vih_Vil_4vs Vil -40 4.5 0 1.375 1.37 0.005 1.37 1.38 v 5 1.375 1.38 1.37 1.37 1.38
Vih_Vil_5v5 Vih -40 55 0 1.62 1.61 0.0071 1.61 1.63 v 5 1.62 1.63 1.61 1.62 1.62
Vih_Vil_5v5 vil -40 5.5 o 1.554 1.55 0.0055 1.55 1.56 v 5 1.55 1.56 1.55 1.55 1.56)
Voh_VCC_2V5_3mA Voh -40 2.5 -0.003 2.3924 2.3924 0.0005 2.3916 2.3928 v 5 2.3916 2.3928 2.3924 2.3928 2.3924
Voh_VCC_4V5_4mA Voh -40 4.5 -0.004 4.4079 44076 0.0009 44068 4.4088 Y 5 4.4068 4.4088 4.4076 4.4088 4.4076
Voh_VCC_5V0_8mA Voh -40 5 -0.008 4.8246 4.8248 0.0011 4.8228 4.8256 Vi 5 4.8228 4.8256 4.8248 4.8252 4.8244
Vol _VCC_3V0_3mA Vol ~40 2 0.003 0.059 0.059 0.0005 0.0582 0.0597 v 5 0.0597 0.0589 0.059 0.0582 0.0591
Vol_VCC_4V5_4mA Vol -40 4.5 0.004 0.0634 0.0633 0.0006 0.0626 0.0641 Vi 5 0.0841 0.0634 0.0633 0.0626 0.0635
Vol_VCC_5V5_20uA Vol -40 5.5 0 0.0003 0.0004 0 0.0003 0.0004 Vi 5 0.0003 0.0003 0.0004 0.0003 0.0003
lec_OvO_5v0_A_High kc_0v0 25 5 o] 0.0003 0.0003 0 0.0003 0.0004 u A 5 0.0004 0.0003 0.0003 0.0003 0.0004
lec_OvO_5v0_A_High Ikc 5v0 25 5 0 0.0002 0.0001 0 0.0001 0.0002 u A 5 0.0002 0.0001 0.0001 0.0001 0.0002
lcc_OvO_5v0_A_low  kec_0Ov0 25 5 0 0.0002 0.0002 0 0.0002 0.0003 u A 5 0.0003 0.0002 0.0002 0.0002 0.0002
lcc_0vO_5v0_A_low  kc_5v0 25 5 0 0.0002 0.0001 0 0.0001 0.0002 u A 5 0.0002 0.0002 0.0001 0.0001 0.0002
in_VCC_5v5  lin_0v0 25 5.5 5.5 0 ] o] 0 0 u A 5 (o] (] 8] 0 0|
in_VCC_5v5  lin_5v5 25 55 5.5 0.0003 0.0002 0.0001 0.0002 0.0003 u A 5 0.0003 0.0002 0.0002 0.0002 0.0003
loz_5v5 oz _OvO0 25 5.5 5.5 -0.0001 -0.0001 0 -0.0001 -0.0001 u A 5 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001
loz_5v56 oz _5v5 25 55 5.5 0.0002 0.0002 0 0.0002 0.0003 u A 5 0.0003 0.0003 0.0002 0.0002 0.0002
Vih_Vil_2v0 Vih 25 2 o 0.851 0.845  0.0042 0.845 0.855 v 5 0.85 0.855 0.845 0.85 0.855
Vih_Vil_2v0 Vil 25 2 0 0.823 0.82 0.0045 0.82 0.83 v 5 0.82 0.83 0.82 0.82 0.825
Vih_Vil_2v5 Vih 25 25 0 0.983 0.98 0.0045 0.98 0.99 vV 5 0.98 0.99 0.98 0.98 0.985
Vih_Vil_2v5 Vil 25 25 0 0.951 0.945  0.0042 0.945 0.955 Vv 5 0.95 0.955 0.945 0.95 0.955
Vih_Vil_3vo Vih 25 3 0 1.106 1.1 0.0042 1.1 1.11 v 5 1.105 1.11 1.1 1.105 1.1
Vih_Vil_3v0 Vit 25 3 0 1.066 1.06 0.0042 1.06 1.07 v 5 1.065 1.07 1.06 1.065 1.07
Vih_Vil_4v5s Vih 25 45 0 1.435 1.43 0.005 1.43 1.44 v 5 1.435 1.44 1.43 1.43 1.44
Vih_)} Wil 25 4.5 0 1.376 1.37  0.0042 1.37 1.38 \% 5 1.375 1.38 1.37 1.375 1.38]
Vih_Vi_5v5 Vih 25 55 0 1.63 1.62 0.0071 1.62 1.64 v 5 1.63 1.64 1.62 1.63 1.63
Vih_Vil_5V5 Wil 25 55 0 1.564 1.56  0.0055 1.56 1.57 v 5 1.56 1.57 1.56 1.56 1.57
Voh_VCC_2V5_3mA Voh 25 25 -0.003 23776 23784 0.0011 2.376 23788 A2 5 2.376 23788 2.3784 2.3776 2.3772
Voh _VCC_4V5_4amAa Voh 25 45 -0.004 4.397 4.398 0.0012 4.3952 4.398 v 5 4.3952 4.398 4.398 4.3972 4.3964
Voh_VCC_5VO0_8mA Voh 25 5 -0.008 4.8042 4.8064 0.002 4.8016 4.8064 v 5 4.8016 4.8056 4.8064 4.8044 4.8028
Vol_VCC_3V0_3mA Vol 25 3 0.003 0.0674 0.0666 0.0008 0.06668 0.0686 v 5 0.0686 0.067 0.0666 0.0668 0.0679
Vol _VCC _4Vv5_4amA Vol 25 4.5 0.004 0.0718 0.0711 0.0008 0.0711 0.073 A 5 0.073 0.0714 0.0711 0.0713 0.0723
Vol _VCC_5V5_20uA Vol 25 55 0 0.0004  0.0004 0 0.0004 0.0004 Vi 5 0.0004 0.0004 0.0004 0.0004 0.0004
lcc_OvO_5v0_A_High lec_Ov0 85 5 0 0.0008 0.0007 00001 0.0007 0.0009 u Al 5 0.0008 0.0009 0.0007 0.0007 0.0007
lcc_OvO_5v0_A_High kc_5v0 85 5 0 0.0004 0.0003 0 0.0003 0.0004 u Al 5 0.0004 0.0004 0.0003 0.0003 0.0004
kcc_OvO_5v0_A_low lec_0v0 a5 5 [} 0.0006 0.0006 0 0.0006 0.0007 u Al 5 0.0007 0.0006 0.0006 0.0006 0.00086
ke_OvO_5v0_A low lkc_5v0 85 5 [} 0.0004 0.0004 0 0.0004 0.0005 u A 5 0.0005 0.0004 0.0004 0.0004 0.0004
n_VCC_5v5  n_0v0 as 5.5 5.5 o} 0 0 o} o u A 5 0 v} o 0 0|
in_VCC_5v56  kn_5v5 a5 5.5 5.5 0.0004 0.0003 0.0001 0.0003 0.0005 u A 5 0.0005 0.0004 0.0003 0.0003 0.0005
loz_5v5  loz_OvO 85 55 5.5 -0.0003 -0.0003 0 -0.0003 -0.0003 u A 5 -0.0003 -0.0003 -0.0003 -0.0003 -0.0003
loz_5v5 loz_5v5 a5 55 5.5 0.0006 0.0005 0.0001 0.0005 0.0008 u A 5 0.0006 0.0008 0.0005 0.0006 0.0005
Vih_Vil_2v0 Vih 85 2 [+ 0.835 0.83 0.005 0.83 0.84 v 5 0.83 0.84 0.83 0.835 0.84
Vih_Vil_2v0 Vil as 2 0 0.807 0.805  0.0027 0.805 0.81 v 5 0.805 0.81 0.805 0.805 0.81
Vih_Vil_2vs Vih 85 25 0 0.969 0.965 0.0042 0.965 0.975 Vi 5 0.865 0.975 0.965 0.97 0.97
Vih_Vil_2v5 Vil 85 25 0 0.938 0.935 0.0045 0.935 0.945 v 5 0.835 0.945 0.935 0.935 0.94
Vih_Vil_3vo Vih 85 3 0 1.096 1.09  0.0042 1.09 1.1 v 5 1.095 1.1 1.09 1.095 1.1
Vih_Vil_3v0 Vil a5 3 0 1,056 1.05  0.0042 1.05 1.06 v 5 1.055 1.06 1.05 1.085 1.06
Vih_Vil_avs Vih 85 4.5 0 1.437 1.43  0.0057 1.43 1.445 v 5 1.435 1.445 1.43 1.435 1.44
Vih_Vi_4vs Vil 85 4.5 Q 1.383 1.385 0.0076 1.375 1.395 v 5 1.375 1.38 1.385 1.395 1.38
Vih_Vil_5v5 Vih 85 5.5 0 1.644 1.64  0.0055 1.64 1.65 v 5 1.64 1.65 1.64 1.64 1.65
Vih_Vil_5v5 Vit 85 5.5 u} 1.574 1.57  0.0055 1.57 1.58 v 5 1.57 1.58 1.57 1.57 1.58|
Voh_VCC_2V5_3mA Voh 85 25 0.003 2.3634 23648 0.0016 2.3608 2.3648 v 5 2.3608 2.3644 2.3648 2.3636 2.3632
Voh_VCC_4V5_amA Voh B5 45 -0.004 4.3862 43876 0.0013 43844 4.3876 v 5 4.3844 43872 4.3876 4.3856 4.386
Voh_VCC _5V0_BmA Voh 85 5 -0.008 4.7842 47872 0.0028 4.78  A4.7872 v 5 4.78 4.786 4.7872 4.7848 4.7832
Vol _VCC_3V0_3mA Vol 85 23 0.003 0.0767 0.0752 0.0013 0.0752 0.0787 v 5 0.0787 0.0764 0.0752 0.0759 0.0772
Vol _VCC_4V5_4mA Vol B85 a5 0.004 0.0811 00797 00013 0.0797 0.0831 \ 5 0.0831 0.0809 0.0797 0.0803 0.0816
Vol_VCC_5V5_20uA Vol 85 5.5 0 0.0004  0.0004 0 0.0004 0.0005 v 5 0.0005 0.0004 0.0004 0.0004 0.0004
lcc_Ov0_5v0_A_Hgh Icc_0v0 125 5 0 0.0019 0.0017 0.0002 0.0015 0.0024 u A L] 0.002 0.0024 0.0017 0.0019 0.0015
kcc_Ov0_5v0_A High lcc 5v0 125 5 0 0.0011  0.0009 00001 0.0008 0.0013 u A 5 0.0013 0.0011 0.0009 0.0011 0.0011
lec_OvO_5vO_A_low  kc_O0u0 125 5 0 0.0015 0.0013 00002 0.0013 0.0017 u A 5 00017 0.0015 0.0013 0.0015 0.0014
kc_OvO_SvO_A_low  kc_5v0 125 5 s} 0.0011 0.001  0.0001 0.001 0.0013 u A 5 0.0013 0.0011 0.001 0.0011 0001
in_VCC_5v5  kn_OvO 125 55 55 0 (s} 0 -0.0001 0 u A 5 -0.0001 0 0 -0.0001 -0.0001
in_VCC_5v5  lin_5v5 125 55 55 0.0005 00004 00001 0.0004 0.0007 u A 5 0.0007 0.0005 0.0004 0.0004 0.0006
loz_5v5 oz _OvO0 125 55 5.5 -0.0008 -0.0007 0.0001 -0.001 -0.0007 u A 5 -0.001 -0.0009 -0.0007 -0.0008 -0.0008
loz_5v5  lz_5v5 125 55 55 0.0015 00013 00004 0.0011 0.0021 u A 5 0.0015 0.0021 0.0013 0.0015 0.0011
Vih_Wil_2v0 Vih 125 2 0 0.825 0.82 0.005 o0.82 0.83 v 5 0.82 0.83 0.82 0.825 0.83
Vih_Vil_2v0 Vil 125 2 4] 0.799 0.795 0.0042 0.795 0.805 Vv 5 0795 0.805 0.795 0.8 0.8
Vih_WVil_2v5 Vih 125 25 0 0.961 0955 (00042 0.955 0.965 v 5 0.96 0.965 0.955 0.96 0.965
Vih_Vil_2v5 Vil 125 25 0 093 0.925 0.005 0.925 0.935 v 5 0.825 0.935 0.925 0.83 0.935
Vih_Vil_3v0 Vih 125 3 0 1.088 1.085 0.0045 1085 1.095 \Y 5 1.085 1.095 1.085 1.085 1.09]
Vih_Vil_3v0 Vil 125 3 0 1.051 1045 00042 1.045 1.055 v 5 1.05 1.055 1.045 1.05 1.055]
Vih_WVil_avs Vih 125 4.5 o 144 1435 0005 1.435 1.445 A 5 1.44 1.445 1.435 1.435 1 445
Vih_Vil_avs Vil 125 45 0 1.382 1.375 00057 1.375 1.39 v 5 1.38 1.39 1.375 1.38 1.385
Vih_Vil_5V5 Vih 125 55 0 165 1.64 00071 164 1.66 W 5 1.65 1.66 1.64 1.65 1.65
Vih_Vil_5V5 Vil 125 55 1] 1.586 158 0.0055 158 1.59 v 5 1.59 1.59 1.58 1.58 1.59]
Voh VCC 2V5 3mA Voh 125 2.5 0.003 2.3544  2.3564 0002 23512 2.3564 v 5 2.3512 2.3556 2.3564 2.3544 2.3544
Voh VCC 4Vv5_4mA Voh 125 4.5 0.004 43794 43816 0.0018 4 3768 4.3816 v 5 43768 43804 4.3816 4.3792 4.3788
Voh _VCC _5V0_BmA Voh 125 5 -0008 4771 a774B 00033 4766 47748 v 5 4 766 4.7728 4.7748 4.7712 4.7704
Vol _VCC_3V0o_3mAa Vol 125 3 0.003 0.0832 00814 00017 0.0814 0.0858 A 5 0.0858 0.0829 0.0814 0.0824 0.0838
Vol VCC_4V5_dma Vol 125 4.5 0.004 0.0878 0.08B58 0.0017 0.0858 0.0904 v 5 00904 00874 0.0858 0.0869 0.0884
Vol VCC _5V5_20uA Vol 126 55 0 0.0005  0.0004 0 0.0004 0.0005 N 8 0.0004 0.0004 0.0004 0.0005 0.0005
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Introduction

Keysight B1500A Semiconductor Device Analyzer of Precision Current-Voltage Analyzer Series

is an all in one analyzer supporting IV, CV, pulse/dynamic IV and more, which is designed for
all-round characterization from basic to cutting-edge applications. It provides a wide range of
measurement capabilities to cover the electrical characterization and evaluation of devices, mate-
rials, semiconductors, active/passive components, or virtually any other type of electronic device
with uncompromised measurement reliability and efficiency. In addition, the B1500A’s modular
architecture with ten available slots allows you to add or upgrade measurement modules if your
measurement needs change over time.

Keysight EasyEXPERT group+ GUI based characterization software is available either on the
B1500A’s embedded Windows 7 platform with 15-inch touch screen or on your PC to accelerate
the characterization tasks. It supports efficient and repeatable device characterization in the entire
characterization process from measurement setup and execution to analysis and data management
either interactive manual operation or automation across a wafer in conjunction with a semiautomatic
wafer prober. EasyEXPERT group+ makes it easy to perform complex device characterization imme-
diately with hundreds of ready-to-use measurements (application tests) furnished, and allows you
the option of storing test condition and measurement data automatically after each measurement
in a unique built-in database (workspace), ensuring that valuable information is not lost and that
measurements can be repeated at a later date. Keysight B1500A provides the complete solution
for device characterization with these versatile capabilities.
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Basic Features

Measurement capabilities:

Current versus voltage (V) measurement

- Accurate and precise measurement ranges of 0.1 fA-1Aand 0.5 pv - 200V

- Spot and sweep measurement

Time sampling measurements (100 ps minimum sampling rate)

- Pulsed measurement with minimum pulse widths of 50 ps using the MCSMU or
500 ps using the HPSMU, MPSMU, or HRSMU

The ASU (atto-sense and switch unit) can be used with the MPSMU, or HRSMU

to provide 0.1 fA measurement resolution and SMU/AUX path switching

Two analog-to-digital converter choices (high-resolution ADC or high-speed ADC)
available for each SMU type (HPSMU, MPSMU and HRSMU)

I

Capacitance measurement

- Multi-frequency AC impedance measurement supports CV (capacitance versus
voltage), C-t (capacitance versus time) and C-f (capacitance versus frequency)
measurement

- Capacitance measurement frequency range of 1 kHz to 5 MHz

- Quasi-Static Capacitance-Voltage (QS-CV) measurement with leakage current
compensation

- Automated switching between IV and CV measurements using either the optional
SCUU (SMU CMU unify unit) and GSWU (guard switch unit) or a pair of ASUs

Pulsed IV/Fast I\V/Transient IV measurement

I

Provides high speed and high sensitivity measurement capability for ultra-fast IV
(current-voltage), pulsed IV and transient IV measurements, including NBTI/PBTI
and RTN (Random Telegraph Signal Noise) measurements

Arbitrary waveform generation with 10 ns programmable resolution
Simultaneous high-speed voltage/current measurement (200 MSa/s, 5 ns
sampling rate)

SMU technology supports pulsed IV measurement without load line effects

I

Pulse Generation

- Upto =40 V voltage pulsing and arbitrary waveform generation for non-volatile
memory evaluation
- Single channel two-level and three level pulsing capability

B1500A platform:

- 15-inch touch screen supports all capabilities of the intuitive GUI for convenient
device characterization

- Configurable and upgradable measurement modules with 10 slots per mainframe

- GPIB, USB, LAN interfaces, and VGA video output port
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Measurement capabilities (continued):

EasyEXPERT group+ software:

- Characterization environment is available either on mainframe (embedded Windows 7)
oron user’'s PC

- Intuitive GUI based operation with keyboard, mouse operation and touch screen.

- Application Test mode provides the furnished hundreds of ready-to-use application
tests for quick measurement execution

- Classic test mode provides easy access to the full capability of instrument features.

- Graphical display and analysis capabilities facilitate front-end data analysis without
additional utilities and support report generation as image data or Excel data.

- Individualized built-in database (workspace) records test data automatically, and
simplifies the data management without annoying numerous data files.

- Tracer test mode enables a curve tracer like knob control of measurement parameters to
support interactive real-time device characterization and automatic data recording feature

- Oscilloscope view (available for the MCSMU) supports pulsed voltage and current
waveform viewing for quick and easy timing verification

- Quick test mode supports test sequencing without programming

- GUI-based control of the Keysight B2200A, B2201A and E5250A switching matrices

- GUI-based self-test, self-calibration and diagnostics menu for hardware maintenance

- EasyEXPERT remote control function supports the remote measurement execution of
application tests that are created on GUI interactively, via the LAN interface

- Data back capability and various data protection feature for shared usage by multiple users

- EasyEXPERT group+ can be installed on as many PCs as you need without additional charge
to take advantage of offline personal analyzer environment among users in your department.

Specification conditions

The measurement and output accuracy are specified at the rear panel connector terminals when
referenced to the Zero Check terminal. The B1530A WGFMU measurement and output accuracy are
specified at the output terminal of the RSU. Accuracy is specified under the following conditions:
1. Temperature: 23 °C 5 °C
2. Humidity: 20 % to 60 %
3. After 40 minute warm-up followed by self-calibration
4. Ambient temperature change less than +1 °C after self-calibration execution,
not applicable for MFCMU and WGFMU
5. Measurement made within one hour after self-calibration execution, not applicable for MFCMU
and WGFMU
6. Calibration period: 1 year
7. SMU integration time setting:
1 PLC (1 nAto 1A range, voltage range)
20 PLC (100 pA range)
50 PLC (1 pA to 10 pA range)
Averaging of high-speed ADC: 128 samples per 1 PLC
8. SMU filter: ON (for HPSMU, MPSMU and HRSMU)
9. SMU measurement terminal connection: Kelvin connection
10. WGFMU load capacitance: 25 pF or less

Note: This document lists specifications and supplemental characteristics for the B1500A
and its associated modules. The specifications are the standards against which the B1500A
and its associated modules are tested. When the B1500A and any of its associated modules
are shipped from the factory, they meet the specifications. The “supplemental” characteristics
described in the following specifications are not warranted, but provide useful information
about the functions and performance of the instrument.

Note: Keysight is responsible for removing, installing, and replacing the B1500A modules.
Contact your nearest Keysight to install and calibrate the B1500A modules.
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Keysight EasyEXPERT group+ Software

Keysight EasyEXPERT group+ GUI based characterization software is available either
on the B1500A's embedded Windows 7 platform with 15-inch touch screen or on your
PC to accelerate the characterization tasks. It supports efficient and repeatable device
characterization in the entire characterization process from measurement setup
and execution to analysis and data management either interactive manual operation
or automation across a wafer in conjunction with a semiautomatic wafer prober.
EasyEXPERT group+ makes it easy to perform complex device characterization
immediately with the hundreds of ready-to-use measurements (application tests)
furnished, and allows you the option of storing test condition and measurement data
automatically after each measurement in a unique built-in database (workspace),
ensuring that valuable information is not lost and that measurements can be
repeated at a later date. Finally, EasyEXPERT has built-in analysis capabilities

and a graphical programming environment that facilitate the development of
complex testing algorithms.

Key features

- Multiple measurement modes for quick setup and measurement execution
(application test, classic test, tracer test, quick test and oscilloscope view)
- Graphical display, automated analysis capabilities and data generation to Excel
and image for analysis and reporting
- Built-in database (workspace) records test data automatically and simplifies
the data management without numerous data files
- GUI-based control of the Keysight B2200A, B2201A and E5250A switching matrices
- GUI-based self-test, self-calibration and diagnostics menu for hardware maintenance
- EasyEXPERT remote control function supports the remote measurement execution
of application tests that are created on GUI interactively, via the LAN interface
- Data back capability and various data protection feature for shared usage by
multiple users
- Characterization environment is available either on mainframe (embedded Windows 7)
or on user’s PC as a personal and portable analyzer environment. EasyEXPERT group+
can be installed on any PC as many as needed without additional charge.

Application library

EasyEXPERT comes with over 300 application tests conveniently organized by device
type, application, and technology. You can easily edit and customize the furnished appli-
cation tests to fit your specific needs. Application tests are pravided for the following
categories; they are subject to change without notice.

Device Type Application Tests

CMOS Transistor Id-Vg, Id-Vd, Vth, breakdown, capacitance, QSCV, etc.

Bipolar Transistor lc-Vc, diode, Gummel plot, breakdown, hfe, capacitance, etc.
Discrete device ld-Vg, Id-Vd, Ic-Vc, diode, etc.

Memory Vth, capacitance, endurance test, etc.

Power device Pulsed I1d-Vg, pulsed Id-Vd, breakdown, etc.

Nano Device Resistance, Id-Vg, Id-Vd, lc-Vc, etc.

Reliability test NBTI/PBTI, charge pumping, electro migration, hot carrier injection,

J-Ramp, TDDB, etc.

And more And more
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Measurement modes and functions

Operation Mode

Application test mode

The application test mode provides application oriented point-
and-click test setup and execution. An application test can be se-
lected from the library by device type and desired measurement,
and then executed after modifying the default input parameters
as needed.

Classic test mode

The classic test mode provides function oriented test setup
and execution with the same look, feel, and terminology of the
4155/4156 user interface. In addition, it improves the 4155/4156
user interface by taking full advantage of EasyEXPERT's GUI
features.

Tracer test mode

The tracer test mode offers intuitive and interactive sweep control
using a rotary knob similar to a curve tracer. Just like an analog
curve tracer, you can sweep in only one direction (useful for R&D
device analysis) or in both directions (useful in failure analysis
applications). Test set ups created in tracer test mode can be
seamlessly and instantaneously transferred to classic test mode
for further detailed measurement and analysis.

Oscilloscope view (available for MCSMU)
The oscilloscope view (available in tracer test mode) displays
measured MCSMU module current or voltage data versus time.
The pulsed measurement waveforms appear in a separate window
for easy verification of the measurement timings. This function
is useful for verifying waveform timings and debugging pulsed
measurements. It is available when a tracer test has one or more
MCSMU channels being used in pulsed mode. The oscilloscope
view can display the pulsed waveform timings at any (user speci-
fied) sweep step of the sweep output.
Sampling interval: 2 us
Sampling points: 2000 Sa
Sampling duration: 22 us to 24 ms
Marker function:

Read-out for each data channel

Resolution: 2ps
Data saving:

Numeric: Text/CSV/XMLSS

Image: EMF/BMP/JPG/PNG

Quick test mode

A GUI-based Quick Test mode enables you to perform test se-
quencing without programming. You can select, copy, rearrange
and cut-and-paste any application tests with a few simple mouse
clicks. Once you have selected and arranged your tests, simply
click on the measurement button to begin running an automated
test sequence.

Measurement modes

The Keysight B1500A supports the following measurement
modes:
IV measurement
- Spot
- Staircase sweep
- Pulsed spot
- Pulsed sweep
- Staircase sweep with pulsed bias
- Sampling
- Multi-channel sweep
- Multi-channel pulsed sweep
- List sweep
- Linear search'
- Binary search’
C measurement
- SpotC
- CV (DC bias) sweep
- Pulsed spot C
- Pulsed sweep CV
C-t sampling
C-f sweep
CV (AC level) sweep
Quasi-Static CV (QSCV)

1. They are supported by FLEX command only

Sweep measurement

Number of steps: 1 to 10001 (SMU), 1 to 1001 (CMU)

Sweep mode: Linear or logarithmic (log)

Sweep direction: Single or double sweep

Hold time: 0 to 655.35 s, 10 ms resolution

Delay time: O to 65.535 s, 100 ps resolution

0to 655.35 s, 100 us resolution (CV (AC level) sweep, C-f sweep)
Step delay time: 0to 1s, 100 ps resolution

Step output trigger delay time: O to (delay time) s, 100 ps resolution
Step measurement trigger delay time: 0 to 65.535 s, 100 ps
resolution

Sampling (time domain) measurement
Displays the time sampled voltage/current data (by SMU) versus
time.
Sampling channels: Up to 10
Sampling mode: Linear, logarithmic (log)
Sampling points:
For linear sampling:
1 to 100,001/(number of channels)
For log sampling:
1 to 1+ (number of data for 11 decades)
Sampling interval range:
100 ps +20 ps x (num. of channels - 1) to 2 ms, 10 s resolution
2 msto 65.535 s, 1 ms resolution
* Sampling interval less than 2ms is only supported in linear mode.
Hold time, bias hold time:
-90 ms to -100 ps, 100 ws resolution
0 to 655.35 s, 10 ms resolution
Measurement time resolution: 100 us
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Other measurement characteristics

Measurement control
Single, repeat, append, and stop

SMU setting capabilities

Limited auto ranging, voltage/current compliance, power compli-
ance, automatic sweep abort functions, self-test, and self-cali-
bration

Standby mode
SMUs in “Standby” remain programmed to their specified output
value even as other units are reset for the next measurement.

Bias hold function

This function allows you to keep a source active between mea-
surements. The source module will apply the specified bias
between measurements when running classic tests inside an
application test, in quick test mode, or during a repeated mea-
surement. The function ceases as soon as these conditions end or
when a measurement that does not use this function is started.

Current offset cancel

This function subtracts the offset current from the current mea-
surement raw data, and returns the result as the measurement
data. This function is used to compensate the error factor (offset
current) caused by the measurement path such as the measure-
ment cables, manipulators, or probe card.

Time stamp

The B1500A supports a time stamp function utilizing an internal
quartz clock.

Resolution: 100 us

Data display, analysis and arithmetic functions

Data Display

X-Y graph plot

X-axis and up to eight Y-axes, linear and log scale, real time
graph plotting.

Scale: Auto scale and zoom

Marker: Marker to min/max, interpolation, direct marker, and
marker skip

Cursor: Direct cursor

Line: Two lines, normal mode, grad mode, tangent mode, and
regression mode

Overlay graph comparison: Graphical plots can be overlaid.

List display

Measurement data and calculated user function data are listed
in conjunction with sweep step number or time domain sampling
step number. Up to 20 data sets can be displayed.

Data variable display
Up to 20 user-defined parameters can be displayed on the graph-
ics screen.

Automatic analysis function

On a graphics plot, the markers and lines can be automatically
located using the auto analysis setup. Parameters can be auto-
matically determined using automatic analysis, user function, and
read out functions.

Analysis functions

Up to 20 user-defined analysis functions can be defined using
arithmetic expressions.

Measured data, pre-defined variables, and read out functions can
be used in the computation, and the result can be displayed.

Read out functions
The read out functions are built-in functions for reading various
values related to the marker, cursor, or line.

Data export

X-Y graph plot can be printed or stored as image data to
clipboard or mass storage device. (File type: bmp, gif, png, emf).
Graph and list data can be exported to Excel.
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Arithmetic functions

User functions

Up to 20 user-defined functions can be defined using arithmetic
EXpressions.

Measured data and pre-defined variables can be used in the
computation. The results can be displayed on the LCD.

Arithmetic operators

+ -, %/, abs (absolute value), at (arc tangent), avg (averaging),
cond (conditional evaluation), delta, diff (differential), exp (expo-
nent), integ (integration), gt (logarithm, base 10), log (logarithm,
base e), mavg (moving average), max,min, sqrt, trigonometric
function, inverse triganometric function, and so on.

Physical constants

Keyboard constants are stored in memory as follows:
q: Electron charge, 1.602177E-19 C

k: Boltzman's constant, 1.380658E-23

e (e): Dielectric constant of vacuum,

8.854188E-12

Engineering units

The following unit symbols are also available on the keyboard:
a (10-18), f (10-15), p (10-12), n (10-9),

uor i (10-6), m (10-3), k (103), M (106),

G (109), T (1012) , P (1015)

Data management

Workspace (Built-in database)

- EasyEXPERT group+ supports the built-in database called
“workspace”. Workspaces are created on a HDD, and they
enable to manage and access all the measurement related
data without handling numerous files. Every workspace
supports the following features:

- Access to measurement capabilities and data stored in
the workspace.

- Save/Import/Export measurement settings and data
(application library, measurement settings, my favorite
setup, and measurement data)

- Recall the setup for measurement reproduction and data
for analysis

Data auto record/auto export

EasyEXPERT group+ has the ability to automatically store the
measurement setup and data within a workspace. It can also
export measurement data in real time, in a variety of formats
such as Excel (xls).

Import/export files

File type:
Keysight EasyEXPERT format, XML-SS format, CSV format

Data Protection

EasyEXPERT group+ has various options to protect
important data as follows.
- Password protection (workspace, test definition and
my favorite)
- User level access control (engineer mode/operator mode)

Workspace back-up and portability

EasyEXPERT group+ has the ability to import/export a
workspace for back-up and portability.
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EasyEXPERT group+ supported instruments and prerequisites

Supported instruments and features

Precision Current - Voltage Analyzer Series

Advanced Device Analyzer  Precision IV Analyzer ~ Economiclv  Discontinued
Analyzer
B1500A B1505A E5270B E5262/63A  B2900A Series 4155B/C
E5260A SMU 4156B/C
I/V Sweep Yes Yes Yes Yes Yes Yes'
Multi-ch I/V Sweep Yes Yes Yes Yes Yes -
I/V List Sweep Yes Yes Yes Yes Yes -
I/V-t Sampling Yes Yes - - Yes Yes
Classic Test C-V Sweep Yes Yes - - - -
SPGU Control Yes - - - - -
GUI based switching Yes? = Yes’ Yes? Yes? Yes?
matrix control
Direct Control Yes Yes - . - .
Application Test Yes Yes Yes Yes Yes Yes
Tracer Test Yes Yes Yes Yes Yes i
(DC/Pulse) (DC/Pulse) (DC) (DC) (DC/Pulse)
Quick Test Yes Yes Yes Yes Yes Yes
Oscilloscope view Yes® Yes® - - - -
LCR meter Yes Yes Yes Yes Yes Yes
Externalinstrument _(4284A/E4980A)
driver support Pulse Generator (81110A) Yes Yes Yes Yes Yes Yes
DVM (3458A) Yes Yes Yes Yes Yes Yes
Prober control in Quick Test mode Yes! Yes! Yes* Yes! Yes* Yes*
Firmware requirement A.04.000r A.04.00 or B.01.10 or B.01.10 or 1.0 or later HOSTC: 03.08
later® later® later later or later
SMUC: 04.08 or
later

1. PGU and VSU/VMU are supperted. Differential voltage measurement of VMU 1s not supported
2. B2200/01A and E5250A (with E5252A cards) are supported
3. Only available for supported modules

Cascade Microtech Sumit 12000/5300 (Nucleus), Cascade Microtech (Suss MicraTec) PA200/PA300, and Vector Semiconductor VX-2000/VX-3000
5. The latest firmware version is strongly recommended to take full advantage of measurement capabilities.



33 | Keysight | B1500A Semiconductor Device Analyzer - Data Sheet

Prerequisites

Prerequisites to use the EasyEXPERT, WGFMU instrument library and other furnished software on an external PC are as follows.

Operating system  Microsoft Windows Microsoft Windows 7 Microsoft Windows 8.1 Microsoft Windows 10

and service pack  Vista Business SP2 or Professional SP1 or Professional or later Pro or later (32bit/64bit)
later (32bit) later (32bit/64bit) (32bit/64bit)

Processor Vista certified PC Windows 7 certified PC Windows 8.1 certified PC Windows 10 certified PC

Supported language  English (US) English (US) English (US) English (US)

Memory 2 GB memory 2 GB memory 2 GB memory 2 GB memory

Display XGA 1024 x 768 (SXGA XGA 1024 x 768 (SXGA XGA 1024 x 768 (SXGA XGA 1024 x 768 (SXGA
1280 x 1024 recommended) 1280 x 1024 recommended) 1280 x 1024 recommended) 1280 x 1024 recommended)
Installation: 1GB free disk Installation: 1GB free disk Installation: 1GB free disk Installation: 1GB free disk
space on the C drive space on the C drive space on the C drive space on the C drive

HDD Test setup / result data Test setup / result data Test setup / result data Test setup / result data

storage: Free disk space more

than 30GB is recommended

storage: Free disk space
more than 30GB is
recommended

storage: Free disk space
more than 30GB is
recommended

storage: Free disk space
more than 30GB is
recommended

.NET Framework

Microsoft NET Framewaork
3.5SP1

Microsoft NET Framework
3.55P1

Microsoft .NET Framework
3.55P1

Microsoft NET Framework
3.5 SP1

10 Libraries

Keysight |10 Libraries Suite 16.2,

16.3, 17.1 update
or later (for the Online
execution mode)

Keysight 10 Libraries Suite
16.2,16.3, 17.1 update 1 or
later (for the Online execution
mode)

Keysight |0 Libraries Suite
16.2,16.3, 17.1 update 1 or
later (for the Online execution
mode)

Keysight 10 Libraries

Suite 17.1 update 1 or later
(for the Online execution
mode)

Recommended GPIB I/F

4155B/C
Interface B1500A 4156B/C
823508/C PCI v v
Keysight 82358 PCle v! v
82537A/8 usB v? v
National Instruments GPIB-USB-HS USB e
1. A PClorPCle card is highly recommended because of stability and speed
2. USB GPIB interfaces might cause senal poll error intermittently due to the intrinsic communication scheme differences. It 1s reported that using an even
GPIB address sometimes significantly decreases the chance of the error. The NI GPIB-USB-HS is recommended for stability, and the Keysight 82357x is

recommended for speed
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Il REMOTE INTERFACES
" Remote Interfaces Overview

Remote Interfaces Overview

The TP043004 System has four different communications interfaces: GPIB (IEEE-488.2),
Serial (RS-232C), Ethernet (10/100 base T), and a limited MCT hardware interface
(ST/EOT/SFF).

» The TP043004 GPIB host interface was designed to be in substantial compliance with
IEEE Standard 488.2. Please refer to the IEEE-488.2 standard for command syntax and
general programming information.

* The Serial and Ethernet interfaces use the software protocols of the IEEE-488.2 standard.
Additional software commands were added to emulate the functionality normally pro-
vided by dedicated GPIB control lines.

« The GPIB and Serial interfaces feature complete IEEE-488 service request and serial poll-
ing capabilities. The system can be programmed to generate service requests for tempera-
ture events (reaching the desired temperature, completing cycling, etc.), System-specific
errors (overheat, low air flow, etc.) or IEEE-488 standard errors (command not recog-
nized, etc.).

+ This manual provides information specific to the TP043004 System and identifies which
instructions the System supports.

+ For the System to be controlled by a remote Host, the System must first be initialized and
be in an operating mode capable of temperature control.

+ When the System is being controlled by a remote Host, the “Control” field in the Statusbar
reads: “Control: Serial, or, GPIB, or TCP/IP”.

To interface the System to an automated tester station (permit control by a remote prober Host)
see:

IEEE-488.2 Interface, page 4-10

Serial Interface, page 4-11

Ethernet 10/100 BaseT Interface, page 4-27
MCT Interface, page 4-30

Software Version 3.2 « Has a remote command interface which is compatible with the Temptronic 7P040004 and
(or higher) TP042004, but differs from earlier TP043004 software versions.

 Multiple commands on a single command line are supported. See Syntax, page 4-6.

» The user may enable TP043004 backward compatibility to Ver 1. The communication
protocols are different in Ver 1 mode. To run Version 1, see Enable/Disable Version |
Software, page 4-4.
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Software Version 1
compatibility mode

REMOTE INTERFACES
Remote Interfaces Overview

Only one command or query allowed per command line.

No command terminators are required. The T7P043004 will check the input buffer
every 50mSec for data then process what is in the input buffer. This may lead to the
TP043004 processing incomplete commands in RS-232 mode.

Allow a 100 mSec delay between commands.

The following commands return different values for Version 1: AUXC?, "CYCL?"and
"EROR?".

Remote Command Set (page 4-13) will note the differences in commands between
Version 3 and 1 compatibility.
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?‘%« REMOTE INTERFACES

Section B Enable/DlsabIe VerS|on 1 Software

Refer to Chapter 3 to determine current software version.

Enable Version 1 To enable prior Software Version 1 set "Compatible4000=FALSE" flag, as follows:

Software

A CAUTION

When editing the "Compatible4000" setting in \X-Stream.ini, do not change any other settings:
doing so can cause the System to not function, or to not function properly.

Step

Action

If System is running, then press "Off" on Statusbar Display to exit
ThermoStream Control Software (TSCS). If needed, see Chapter 3 for
shutdown information.

Attach a keyboard, and a mouse, (and, preferably a monitor) to OCM front
panel ports. If needed, see Chapter 3 for keyboard, mouse, and monitor
connections.

Press front panel On switch to energize system.

Microsoft Windows NT operating system begins to boot

When Windows "Desktop" appears, then press "Start" key (or left-click "Start"
button in lower left, in Task Bar displayed at screen bottom)

If TP04300A4 boots completely, then press "Start" key on keyboard, and
continue.

In START menu, navigate to PROGRAM, then ACCESSORIES menus, and
select (launch) either NOTEPAD or WORDPAD program.

In Notepad (or Wordpad) go to FILE, then OPEN, and set drop down menu,
"Files of Type," to "All Files"

Navigate to, and open the file: "D:\X-Stream\X-Stream.ini

10

In \X-Stream.ini file, edit "Compatible4000" flag to read
Compatible4000=FALSE (use uppercase letters in FALSE flag)

11

Press FILE, then SAVE, to save \X-Stream.ini.

12

Press FILE, then OPEN, then select and double click \X-Stream.exe to boot the
ThermoStream Control Software (TSCS) operating system.

13

Close NotePad (or WordPad): press FILE, then EXIT.

14

If the TSCS is already running, then press "Off" on Statusbar Display to exit the
TSCS., and do a normal system startup to reboot and install the new values.

15

The System is now running Version 1 commands.

44

TP04300 Series Interface & Applications Manual




Disable Version 1
Software

REMOTE INTERFACES

To disable Software Version 1 set "Compatible4000=TRUE" flag.

To exit Version 1, and return to Version 3, navigate to \X-Stream.ini and change the
"Compatible4000=FALSE" flag to "Compatible4000=TRUE," save the changed file, then re-

boot.
Use the Version 3 commands. See Remote Command Set, page 4-13.
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Section C: Syntax

Syntax Overview

Command Examples

Jl REMOTE INTERFACES
" Syntax Overview

In Version 3, for both GPIB (IEEE-488.2) and Serial (RS-232C):

All message strings to and from the TP04300A consist of ASCII characters.

Numerical arguments are always sent/received in decimal format as a string of ASCII
characters.

Some numerical arguments consist of a series of binary flags. They are sent as a decimal
number equal to the sum of the binary weights of each flag bit that is a “one.”
Commands with arguments must have a space between the command and the argument.
Serial (RS-232C) program messages (strings) must be terminated with a line feed. GPIB

program messages (strings) may be terminated with a line feed, by setting the EOI line, or
both.

In GPIB mode, response messages from the TP04300A are terminated with a line feed
character with the EOI line set. In Serial mode. response messages are terminated with a
carriage return followed by a line feed.

Program message unit separators ;" (semicolons) are required to delimit multiple com-
mands or queries in a single program message (string).

In serial mode, the ! (exclamation point) character acts as the device clear command. It is
sent as a single character (no terminator) and should never otherwise appear in a message.

The System parses commands as explained in Command Processing (page 4-7)

25 °C, the “at temperature” window
to 3 °C, and the soak time to 15
seconds.

Description From Host to System System
Returns
Read the current temperature. TEMP?<LF> 25<LF>
Set the temperature setpoint to SETP 25;WNDW 3;SOAK 15<LF>

Read the setpoint and the current SETP?; TEMP?<LF> 25;24 9<LF>
temperature.

4-6

TP04300 Series Interface & Applications Manual




REMOTE INTERFACES
Command Processing Overview

Section D: Command Processing

Command Processing Overview

+ The System reads the message into a buffer until a Line Feed <LF> is received (or in
GPIB mode, the EOI line is set).

» After the <LF> (or EOI) is received, the System begins to process the commands/queries
in the message.

* The System will continue until all of the commands/queries in the message string are pro-
cessed.

» During processing of the message, the System will not transmit data. In GPIB mode, the
GPIB hardware handshake lines will prevent new data from being received. In Serial
mode, because there is no hardware handshaking, new data will be received into the input
buffer but will not be acted upon until processing of the current message is completed.

» When the entire message string has been processed, the System will transmit the
response(s) (separated by semicolons if there was more than one query message unit in the
string) to any queries.

+ Although commands and queries are typically processed in less than 100 milliseconds, a
GPIB bus or Serial Interface timeout interval of 3 seconds is recommended.

+ All commands/queries in multiple-command messages are processed sequentially. All
program messages are processed sequentially.
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Section E: Error Reporting (Software Version 3)

Command and query errors are reported by means of the IEEE-488.2 “standard event status
register.” This register may be read with the *ESR? query. For more information, see Remote
Command Set on page 4-13, and/or the IEEE-488.2 standard.

» Reading the ESR register also clears it.

« If a command or query error occurs, succeeding program message units in that same string
are not processed.

+ When initially developing a program, it is recommended that *ESR? queries be liberally
interspersed between commands.

« If the response is 0, it indicates that no error exists and the program can safely proceed.
* Once the program has been debugged, some of the *ESR? queries can be removed.
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REMOTE INTERFACES

+ Sending multiple commands separated by semicolons helps to eliminate potential delays
in the control program. See Syntax, page 4-6.

» The System will process multiple program message units in the same message without
waiting between them.

+ For example, the multiple command message:
SETP 25;LLIM 30;ULIM 90<LF>
*ESR7<LF>

will execute more quickly than:
SETP 25<LF>

LLIM 30<LF>

ULIM 90<LF>

*ESR?7<LF>

TP04300 Series Interface & Applications Manual 4-9



. REMOTE INTERFACES
. Set: Bus Address; Baud 9600

Set: Bus Address; Baud 9600

The IEEE-488 interface requires the following settings:

 Address and baud rate are set on the Utilities Screen (see Chapter 3 for more information
on the Utilities Screen).

» Use the “GPIB Address” button to set a unique address for each device on the bus.

+ Use the "Baud Rate" button to set 9600 baud. (A baud rate of other than 9600 will prevent
the user from setting the GPIB address).

Demonstration Program

A “C” Language demonstration program, idemo, illustrates recommended programming
practices for the TP043004.

Idemo is a 32-bit Windows console application.
Source and executable versions of idemo are provided on either:

* the TP043004 Interface & Applications Manual CD-ROM (part # LMO01980).
« the floppy disc stored in the front pocket of your paper copy Manual.

ATTENTION

The executable version of idemo requires a National Instruments (NT) GPIB interface card, and
the NI-488.2 drivers.
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REMOTE INTERFACES
Serial Interface Connector

Section H: Serial Interface

Serial Interface Connector

The system 1/O panel provides a DBYP (9-pin male) connector with a nonstandard pinout. The
TP04300A does not support handshaking. For compatibility with host computers that expect
handshaking (such as those computers that were connected to Temptronic 7P040004 and
TP042004 Systems), a special cable should be used that connects pin 4 to pin 6, and pin 7 to
pin 8, on the host computer side. No connection should be made to those pins on the
TP043004 side. Alternatively, if handshaking is disabled on the host, a straight through cable
(NOT a null modem) with female connectors on both ends can be used to hook the System up
to a PC-compatible host computer.

Pin Number Function/Signal Level
Shell Chassis ground
1 DCD - no connection
2 Serial data out from the TP043004
3 Serial data into the TP043004
4 DTR - Always high output from the 7P043004 (tied to +8

through 3.3K ohms).

5 Signal ground

6 DSR - no connection

7 RTS - always high output from the TP043004 (tied to +8v
through 3.3K ohms).
CTS - tied to pin 4

9 RI - no connection.

Serial Interface Parameters

The Serial interface parameters, are as follows:

Setting Parameter
Baud Rate 300, 1200, 2400, 4800, 9600, 19200,
38400, 57600
Data Bits Fixed at 8
Parity Fixed at No Parity
Stop Bits Fixed at One (1)

TP04300 Series Interface & Applications Manual 4-11



REMOTE INTERFACES
Demonstration Program

Demonstration Program
A “C” Language demonstration program, sdemo, illustrates recommended programming
practices for the TP04300A4.
Sdemo is a 32-bit Windows console application.
Source and executable versions of sdemo are provided on either:

+ the TP04300A Interface & Applications Manual CD-ROM (part # LM01980).
+ the floppy disc stored in the front pocket of your paper copy Manual.
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REMOTE INTERFACES
Remote Commands Overview

Remote Commands Overview

In this Section The following topics are covered in this Section:
Topie See Page
IEEE Mandatory Commands 14
RS-232C Serial Commands 16
Device Specific Commands 17
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"" l; REMOTE INTERFACES
" IEEE Mandatory Commands

IEEE Mandatory Commands

Command

Description

*CLS

Clear the status (*ESR, TESR) registers.

*ESE

Set the standard event status enable (mask) register.
*ESE nnn -- where nnn is 0 — 255
NOTE: See *ESR? for the meaning of each bit in the mask.

*ESE?

Read the standard event status enable (mask) register.

*ESR?

Read the standard event status register.

bit 7 — power on — not used

bit 6 — user request -- not used

bit 5 — command error (cme)

bit 4 — execution error (exe)

bit 3 — device dependent error (dde)

bit 2 — query error (qye)

bit 1 — request control -- not used

bit 0 — operation complete -- not implemented

NOTE: The above bits are latched, and are automatically cleared
when the register is read.

*IDN?

Returns TEMPTRONIC, TP04300A, 4000, Ver 3.2.0
-- the last field will vary with software versions.

*RST

Reset (force) the System to the Cycle screen.

NOTE: Any device-specific errors are reset. The upper and lower
temperature limits and certain other values are reset. Setpoint
number 5 becomes the active setpoint.

NOTE: After sending this command, wait 4 seconds before sending
another command.

<serial poll>

Read the status byte by performing a serial poll.

bit 7 — ready

bit 6 — request for service (RQS)

bit 5 — standard event status (ESB) summary bit

bit 4 — message available (MAV) (GPIB only, always 0 for RS-232)
bit 3 — temperature event (TESR) summary bit

bit 2 — device specific error (EROR) summary bit

bit 1 — not used (always 0)

bit 0 — not used (always 0)

NOTE: The “request for service” flag (bit 6) is automatically reset
when a serial poll is performed.

*SRE Set the service request enable (mask) register.

*SRE nnn -- where nnn is 0 — 255

NOTE: See <serial poll> for the meaning of each bit in the mask.
*SRE? Read the service request enable (mask) register.

4-14
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REMOTE INTERFACES
IEEE Mandatory Commands

Command Description

*STB? Read the status byte.

bit 7 - ready

bit 6 - master summary status (MSS) bit

bit 5 - standard event status (ESB) summary bit

bit 4 - message available (MAV) (GPIB only, always 0 for RS-232)
bit 3 - temperature event (TESR) summary bit

bit 2 - device specific error (EROR) summary bit

bit 1 - not used (always 0)

bit 0 - not used (always 0)

*TST? Self test (dummy, always returns 0, meaning “passed”).
*QPC Not implemented
*OPC? Not implemented
*WAI Not implemented
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' RS-232C Serial Commands

RS-232C Serial Commands

Command Description

%GL Go to local — enables System touch screen controls.
NOTE: In accordance with the IEEE-488.2 standard, the System
still responds to remote commands in when in local mode.

%LL Local lockout — the System touch screen controls are disabled, and
no “Return to local” button appears on the panel.

%RM Go into remote mode — the System touch screen controls are
disabled, but a “Return to local” button appears.
NOTE: When in remote mode, the touch screen controls will be
disabled each time the System receives a command.

%S8? Read the status byte by performing a serial poll.

bit 7 — ready

bit 6 — request for service (RQS)

bit 5 — standard event status (ESB) summary bit

bit 4 — message available (MAV) (always 0 for RS-232)
bit 3 — temperature event (TESR) summary bit

bit 2 — device specific error (EROR) summary bit

bit 1 — not used (always 0)

bit 0 — not used (always 0)

NOTE: The “request for service” flag (bit 6) is automatically reset
when a serial poll is performed.

Device clear — clears the serial communications subsystem. The
System will echo back the “!”” when the command has completed. If
the “!” response is not received, the command should be retried.

NOTE: This command is sent as a single character (no line feed
terminator), and should never otherwise appear in a string sent to
the System.

The System sends a “*” as a service request (SRQ) indicator in
serial mode.

NOTE: The “~” character will never otherwise appear in a response
string, and is sent as a single character.

4-16
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REMOTE INTERFACES
Device Specific Commands

Command

Description

ADMD

Set the air-to-DUT maximum difference.
ADMD nnn -- where nnn is 10 - 300 °C in 1 degree increments.

ADMD?

Read the air-to-DUT maximum difference.

AUXC?

Read the auxiliary condition register.

Version ftware:

bit 10 — reserved

bit 9 — reserved

bit 8 — Operator screen = 1, Cycle screen= 0
bit 7 — reserved

bit 6 — ready for operation = 1, startup sequence = 0
bit 5 — flow on = 1, flow off = 0

bit 4 — DUT mode = 1, air-control mode = 0
bit 3 — heat only mode =1, compressor on =0
bit 2 — head up = 1, head down =0

bit 1 — reserved

bit 0 — reserved

Version 1 software:

bit 17 - HDLK

bit 16 - MCTP

bit 15-DTYP

bits 12/13/14 — DSNS
* 0/ 0/0 —no DUT sensor present
* 0/0/1—type T thermocouple
« 0/ 1/ 0 - type K thermocouple
+ 0/1/1-RTD
« 1/0/0 - diode

bits 10/11 - DUTM
* 0/0 --air
»+ 0/1-DUT

bit 9 — DLOG

bit 8§ - CYCP

bit 7-CYCL

bit 6 — TRKL

bit 5 - COOL

bit4 - FLOW

bit 3 — HEAD

bit 2 - EROR

bit 1 - EMSH

bit 0 — N/A

TP04300 Series Interface & Applications Manual
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. Device Specific Commands

Command

Description

CLER

Clear device-specific (reported by EROR?) errors.

NOTE: After sending this command, wait 4 seconds before sending
another command.

COOL

Turn the compressor on or off.
COOL 1 - turn the compressor on
COOL 0 — turn the compressor off

NOTE: There is a 60 second delay between the time that the
compressor is turned on and the System is ready to operate.

coovL?

Read COOL on/off state.

CYCC

Set the cycle count.
CYCC nnnn -- where nnnn is the number (1 - 9999) of cycles to do.

cycce?

Read the number of cycles to do.

CYCL

Start/stop cycling.
CYCL 1 — start
CYCL 0 - stop

NOTE: When all cycles have been completed or when cycling was
stopped on failure, it is necessary to send a CYCL 0 command to
reset the system.

CYCL?

Read the cycle number (current value if cycling, last value if not).

NOTE: If Version 1 compatibility mode is enabled, CYCL? returns
the number of fully completed cycles.

CYCO

Turn the display of the cycling feature parameters on the operator
screen on or off.

CYCO 1 — display cycling parameters
CYCO 0 — don’t display cycling parameters

CYCO?

Read CYCO on/off state.

CYCrP

Pause or restart cycling.
CYCP 1 — pause cycling
CYCP 0 — restart cycling

CYCP?

Read CYCP pause/run state

DLOG

DLOG “filename” turns on datalogging to the file “filename.”
DLOG 0 turns datalogging off.
NOTE: The file name should be in quotes.

NOTE: If the file already exists, it will automatically be
overwritten.

DLOG?

Return the name of the file if datalogging is active, or “None” if
datalogging is off.

DSNS

Set the DUT sensor type.
DSNS n -- where n is 0-4
0 —no DUT sensor

1 — type T thermocouple

2 — type K thermocouple
3-RTD

4 — diode
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Command Description
DSNS? Read the DUT sensor type.
DSPC? Return the remaining disk space available for datalogging, in bytes.

NOTE: The maximum space value returned is limited to
2147483647 bytes (2 Gbytes).

DTYP Turn the automatic DUT tuning feature on/off, or select a large-
mass device type.

DTYP 0 = automatic tuning off. (Use the current DUT control
parameters).

DTYP 1, 2, 3 = automatic tuning on
DTYP 4 = large-mass device

DTYP? Read the setting of DTYP.

DUTC Set the device thermal constant.
DUTC nnn -- where nnn is nominally 100 but can range from 20 -
500.

NOTE: Use a higher number for a higher mass device, and to
reduce the amount of overshoot. A lower number may cause some
overshoot, but may also reduce the transition time.

DUTC? Read the device thermal constant.

DUTM Turn DUT mode on or off.
DUTM 0 -- off (air control)
DUTM 1 -- on (DUT control)

DUTM? Read DUT mode on/off state.
NOTE: The DUT mode state also appears as a bit in AUXC?.
EDIT Enter/leave EDIT mode. EDIT mode allows making changes to the

parameters for a particular setpoint (selected with
z) without trying to control at that setpoint.

EDIT 1 — enter edit mode

EDIT 0 - leave edit mode

EDIT? Read the on/off state of EDIT mode.
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Command Description
EROR? Read the device-specific error register (16 bits).
Version 3 software:

bit 15 — reserved

bit 14 — no DUT sensor selected
bit 13 — improper software version
bit 12 — reserved

bit 11 — reserved

bit 10 — purge heat failure

bit 9 -- flow sensor hardware error
bit 8 — DUT open loop

bit 7 -- internal error

bit 6 — open purge temperature sensor
bit 5 — no purge flow

bit 4 -- low input air pressure

bit 3 -- low flow

bit 2 — setpoint out of range

bit 1 -- air open loop

bit 0 — overheat

Versi ftware:

bit 12 — DUT sensor failure
bit 11 — high flow limit

bit 10 — low flow limit

bit 9 — low pressure

bit 8 — main T/C failure

bit 7 — high temperature limit
bit 6 — low temperature limit
bit 5 — air open loop

bit 4 — AC absent

bit 3 — controller failure

bit 2 — reserved

bit 1 — reserved

bit 0 - reserved

FLLE Set the main air flow lower limit.
FLLE n— wherenis 1 to 5 scfm

NOTE: THIS VALUE IS IGNORED BY THE SYSTEM. The flow
lower limit value is a fixed value.

FLLE? Read the main air flow lower limit, in scfm.
FLOW Turn the main nozzle air flow on or off.
FLOW 1 -on
FLOW 0 — off
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Command Description
FLOW? Read the setting of FLOW.
NOTE: The FLOW on/off state also appears as a bit in AUXC?.
FLRE? Read the measured main nozzle air flow rate, in scfm.
NOTE: This query and FLWR? are identical.
FLRL? Read the measured main nozzle air flow rate, in liters/sec.
FLSE Set the desired main nozzle air flow rate, in English units.

FLSE nn — where nn is 5 —18 scfm

NOTE: The allowable upper limit for FLSE is 2 less than the setting
of FLUE, and so may be less than 18.

FLSE? Read the main nozzle air flow rate setting, in scfm.

FLUE Set the main nozzle air flow upper limit, in English units.
FLUE nn -- where nn is 5 — 20 scfm.

FLUE? Read the main nozzle air flow upper limit setting, in scfm.

FLWM Set the main nozzle air flow rate, in English units.

FLWM nn — where nn is 5 —18 scfm
NOTE: This command and FLSE are identical.

FLWM? Read the desired main nozzle air flow rate setting, in scfm.
NOTE: This query, and FLSE? are identical.

FLWR? Read the measured main nozzle air flow rate, in scfm.
NOTE: This command and FLRE? are identical.

HDLK Lock the test head in its current position (up or down).

HDLK 1 — head locked (prevented from moving)
HDLK 0 — head can move up and down

HDLK? Read the setting of HDLK.

HEAD ’ Raise or lower the test head (same as STND).
HEAD 1 — put head down
HEAD 0 — put head up

NOTE: Sending this command when the head is locked will NOT
cause an error, but the head will not actually move.

HEAD? Read the up/down state of the test head.
NOTE: The HEAD state also appears as a bit in AUXC?.
LGIN LGIN “password” remotely logs in a host to the System.

NOTE: THIS COMMAND IS USED IN TCP/IP MODE ONLY. It
is NOT used for IEEE-488.2 or Serial communications modes.

NOTE: “X-Stream” is the factory-set login password.

LGIN? Returns “GPIB” if the System is in [EEE-488.2 mode, “Serial” if in
serial mode, or “Network” if in TCP/IP mode.

LLIM Set the lower air temperature limit.
LLIM nnn -- where nnn is -99 to +25 °C

NOTE: LLIM limits the minimum air temperature in both air and
DUT control modes. Additionally, an “out of range” error will be
generated if a setpoint is less than this value.

TP04300 Series Interface & Applications Manual 4-21



"™ REMOTE INTERFACES
. Device Specific Commands

Command

Description

LLIM?

Read the lower air temperature limit.

LO

If a host is remotely logged in to the System, LO logs it out.

NOTE: THIS COMMAND IS USED IN TCP/IP MODE ONLY. It
is NOT used for IEEE-488.2 or serial communications modes.

LOGOUT

same as “LO” (above).

LRNM

Turm DUT automatic tuning (learning) on or off.
LRNM 0 — off (control DUT with current DUT control parameters)
LRNM 1 — automatic tuning on

NOTE: LRNM 0 is equivalent to DTYP 0. LRNM 1 is equivalent to
DTYP 1.

LRNM?

Read the setting of LRNM.

MCTP

Set the MCT interface polarity.
MCTP 0 — negative
MCTP 1 - positive

MCTP?

Read the setting of MCTP.

NEXT

Step to the next setpoint during temperature cycling.

NOTE: Stepping will occur whether or not the device is at
temperature.

NEXT will cause an error if the system is not in cycling mode.

PASS

Change the System password — PASS “password.”

NOTE: THIS COMMAND IS USED IN TCP/IP MODE ONLY. It
is NOT used for IEEE-488.2 or serial communications modes.

PRGT

To maintain compatibility with other Temptronic products, this
command is accepted but ignored.

PRGT nn - where nn is the purge heat temperature.

RAMP

Set the ramp rate for the currently selected setpoint, in °C per
minute.

RAMP nn.n — where nn.n is 0 to 99.9 in 0.1 °C per minute steps.
or
RAMP nnnn — where nnnn is 100 to 9999 in 1 °C per minute steps.

RAMP?

Read the setting of RAMP.

RMPC

To maintain compatibility with other Temptronic products, this
command is accepted but ignored.

RMPC 1
RMPC 0

RMPS

Same as RMPC

RSTO

Reset (force) the System to the Operator screen.

NOTE: Any device-specific errors are reset. The upper and lower
temperature limits and certain other values are reset. Setpoint
number 1 (Ambient) becomes the active setpoint.

NOTE: After sending this command, wait 4 seconds before sending
another command.
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Command

Description

SETD?

Read the dynamic temperature setpoint.

NOTE: This value will change during a temperature ramp to reflect
the instantaneous value at the time the query is executed.

SETN

Select a setpoint to be the current setpoint.

SETN nn -- where n is 0 — 17 when on the Cycle screen.

or

SETN n — where n is 0 to 2 when on the Operator screen (0=hot,
I=ambient, 2=cold).

NOTE: Use *RST to reset (force) the System to the Cycle screen.
Use RSTO to reset (force) the System to the Operator screen.

NOTE: SETN arguments 0-17 correspond to the setpoints
numbered 1-18 on the Cycle screen.

NOTE: Use EDIT to change the parameters for a particular setpoint
without actually controlling temperature at that setpoint.

SETN?

Read the current setpoint number.

SETP

Set the currently selected setpoint’s temperature.
SETP nnn.n -- where nnn.n is —99.9 to 225.0 °C.

NOTE: Entering a value greater than ULIM (the upper limit) or less
than LLIM (the lower limit) will cause an “out of range” error.

SETP?

Read the current temperature setpoint.

SFIL

SFIL “filename” loads the test setup file with that name.
NOTE: The file name should be in quotes.

NOTE: After sending this command, wait 2 seconds before sending
another command.

SFIL?

Return the name of the test setup file currently in use.

SFIS

SFIS “filename” saves the current values of the test parameters to a
file with that name.

NOTE: The file name should be in quotes. If it already exists, it will
be overwritten.

NOTE: After sending this command, wait 2 seconds before sending
another command.

SOAK

Set the soak time for the currently selected setpoint.
SOAK nnnn — where nnnn is 0 — 9999 seconds.

SOAK?

Read the soak time for the currently selected setpoint.

SPEN

Enable/disable the use during temperature cycling of the currently
selected setpoint.

SPEN 1 — the System will use the setpoint during temperature
cycling.

SPEN 0 — the System will skip the setpoint during temperature
cycling.

NOTE: SPEN 0 forces the ramp rate of the selected setpoint to zero.
Setting the ramp rate to zero is another way to cause a setpoint to be
skipped during cycling.

SPEN?

Read the value of SPEN for the currently selected setpoint.
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Command

Description

SRST

Reset (force) the System to the Cycle screen without raising the test
head.

NOTE: Any device-specific errors are reset. The upper and lower
temperature limits and certain other values are reset. Setpoint
number 5 becomes the active setpoint.

NOTE: After sending this command, wait 4 seconds before sending
another command.

STIM

set the shutdown timer to shutdown the system after » minutes
where 1 1s 0 - 12960.

NOTE: Setting a value of “0” will disable the shutdown timer.

STIM?

queries the time (in minutes) before the timer will shutdown the
system.

STND

Raise or lower the test head (same as HEAD).
STND 1 -- put head down
STND 0 -- put head up

NOTE: Sending this command when the head is locked will NOT
cause an error, but the head will not actually move.

TECR?

Read the temperature event condition register.

bit 7 — datalogging on

bit 6 -- not used

bit 5 -- stopped cycling ("stop on fail" signal was received)
bit 4 -- end of all cycles

bit 3 -- end of one cycle

bit 2 -- end of test (test time has elapsed)

bit 1 -- not at temperature

bit 0 -- at temperature (soak time has elapsed)

TEMP?

Read the main temperature, in 0.1 °C increments.

NOTE: This query returns air temperature when in air-control
mode, or DUT temperature when in DUT-control mode. Use
TMPA? to always return air temperature, and TMPD? to always
return DUT temperature, regardless of mode.

TESE

Set the temperature event status enable (mask) register.
TESE nnn -- where nnn is 0 — 255
NOTE: See TESR? for the meaning of each bit in the mask.

TESE?

Read the temperature event status enable (mask) register.
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Command Description

TESR? Read the temperature event status register

bit 7 -- reserved

bit 6 -- not used

bit 5 -- stopped cycling ("stop on fail" signal was received)
bit 4 -- end of all cycles

bit 3 -- end of one cycle

bit 2 -- end of test (test time has elapsed)

bit 1 -- not at temperature

bit 0 -- at temperature (soak time has elapsed)

NOTE: The above bits are latched. They are set when the
corresponding bit in the temperature event condition register makes
a 0 to 1 transition, and are automatically cleared when the
temperature event status register is read.

TMPA? Read air temperature, in 0.1 °C increments.

NOTE: This query always returns the air temperature, whether in
air or DUT control modes.

TMPD? Read DUT temperature, in 0.1 °C increments.

NOTE: This query always returns the DUT temperature, whether in
air or DUT control modes.

TRKL Turn trickle flow on/off.
TRKL 1 — trickle flow on
TRKL 0 — trickle flow off

TRKL? Read the setting of TRKL.

TTIM Set the maximum allowable test time.
TTIM nnnn -- where nnnn is 0-9999 seconds

NOTE: Setting a test time will prevent the System from staying at
one setpoint forever during cycling if a NEXT command or MCT
interface “end of test” pulse is not received.

TTIM? Read the maximum test time.

ULIM Set the upper air temperature limit.
ULIM nnn -- where nnn is 25 to 225 °C.

NOTE: ULIM limits the maximum air temperature in both air and
DUT control modes. Additionally, an “out of range™ error will be
generated if a setpoint exceeds this value.

ULIM? Read the upper air temperature limit.

WHAT? Returns an integer indicating what the system is doing at the time
the query is processed.

5 = on Operator screen

6 = on Cycle screen

TP04300 Series Interface & Applications Manual 4-25



. Device Specific Commands

REMOTE INTERFACES

Command Description
WNDW Set the currently selected setpoint’s temperature window.
WNDW n.n -- wherennis 0.1-9.9 °C
NOTE: The window is the maximum positive or negative deviation
from the temperature setpoint allowable for an “at temperature”
condition.
WNDW? Read the currently selected setpoint's temperature window.
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Sectlon J: Ethernet 10/100 BaseT Interface

Ethernet Overview

In this Section The following topics are covered in this Section:
Topic See Page 1
Ethernet Connector 28
Ethernet Log In/Log Out 28
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' Ethernet Connector

Ethernet Connector

Introduction An industry standard RJ-45 port is provided for 10/100 BaseT Ethernet communications. It
supports:

» 10 Mb/s and 100 Mb/s operation (N-way auto-negotiation)
* Full duplex capability
» Full duplex flow control per IEEE 802.3x

RJ-45 Connector
(Pin Outs)

Pin Signal

Transmit + (positive)

Transmit - (negative)

Receive + (positive)
Not Connected
Not Connected

Receive - (negative)
Not Connected
Not Connected

W[ ||| AW -
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REMOTE INTERFACES
Ethernet Log In/Log Out

Procedure To log in / log out, via Ethernet to a fully booted, operational TP043004, from a remote host:

Step

Action

1

Connect via telnet to 192.168.1.200 (factory default TCP/IP address) port
40957.

Terminal type is vt100.

Remote host displays:

"Welcome to the X-Stream Server client from [TP04300A IP Address]
HH A S at port HHHE"

one connection is established.

Log in the remote host to control the 7P043004 via the ethernet connection. At
the remote host screen, command prompt, type:

LGIN X-Stream.
Press Enter key.

Remote host displays:
"Password correct. Controller now is NETWORK"

Note: "X-Stream" is the factory installed TP043004 remote login password. If
"X-Stream" does not operate, then the remote login password may have been
changed by a user. (See the LGIN and PASS commands in Chapter 3)

The Command Set given in Remote Command Set (page 4-13) can now be
executed from the remote host.

The TP043004 screen is slightly "grayed" out, "LOGIN" displays in the
TP043004 screen lower right corner, and in the Status Bar (top of screen), the
"Control" field displays "Network."

To disable (exit) remote control, log out by:

1. typing LOUT at the remote command prompt.

2. Press the Enter key.

3. Remote screen displays:
"Success. Controller now is LOCAL."

4. In the Status Bar, the TP043004 screen Control field displays:
"Local."

NOTE: LOUT is required to free the TCP/ IP port of the TP043004.
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Section K: MCT Interface

MCT Interface

This interface has 2 inputs:
* End of Test (EOT) and Stop On First Fail (SFF),
and one output:

« Start Test (ST).

To set the input/output pulse polarity, use “MCT Polarity: Positive/Negative” on the Utilities
Screen (see Chapter 3 for more information on the Utilities screen.

MCT Interface

MCT
SFF_
To————
2 p—
B vee
5 p—
6 P—
& b—
]j\ 9 p— sT LI
10 P fis-
12 p— vec
13 p—
14 p— L
8p—
OPTO COUPLERS 7 B—
* 18 p—
T 19 o—
20 p—
3 b
23 p— EOT LT
24 P <
IP4000

120481A jpg
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Outs

REMOTE INTERFACES
MCT Interface

Pin # Signals Functions

1 STOP, FIRST FAIL An input pulse as short as 11 msec received
to signal the System (when in cycle mode) to
abort temperature cycling and to display
“DUT Failure” alert.

10 START TEST An output (120 to 150 msec pulse) from the

(READY TO TEST) System to signal AT TEMP condition.

11 TESTER VCC +5 to +12 Vde

12 TESTER GROUND Ground

24 END OF TEST An input (as short as 11 msec pulse) to the

System which when in cycle mode will limit
the maximum set test time.
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