equipment

DC Reference calibration report

Manufacturer xDevs.com KX Calibration date 17 July 2017
Model Number VK5RC Temporatire 241°C
Serial 02 Relative Humidity 41.85 %
ID Number KX-LTZ Pressure 1008.23
Notes Calibration, 24 hour specs Test type Calibrate
Reference standard Mfg Model Options Serial Number CEID Calibration date Due date
DMM HP 3458A 001,X02 MY45040325 XD2 2017/01/05 2018/01/05
DMM HP 3458A 001,X02 2823A13345 XD1 2016/09/25 2017/09/25
DMM Keithley 2002 MEM2 0603805 XD4 2016/08/25 2017/08/25
DMM Keithley 2002 X1801 1167961 XD3 2017/06/18 2018/06/18
STDV xDevs.com NVS-LTZ +0.8ppm SDO03 2017/02/15 2017/08/15
Scope Tektronix MDO4054C EZ02 private XG2 2016/12/09 2017/12/09
Amplifier lymex/pipelie 10000:1 XA02 private N/A N/A
SMU Keithley 2400 XS01 788393 2016/09/01 2018/09/01
SMU Keithley 2510-AT XS02 774537 2016/02/02 2018/02/02

As Received Conditions

The equipment was found to be partially outside of specifications. Consequently, only a partial set of tests, DCV check point and temperature coefficient could be performed. The observed measured
values with their compliance, respectively non-compliance with specification are documented in the measurement report.

Action Taken

The equipment was modified to improve temperature coefficient performance.

Reference info

VK5RC KX 7.2V REF

Test date start 16 July 2017 23:52
Test specification interval 24 hour DUT spec
Line frequency 110V 60 Hz
Last calibration date 2017/07/17
Next calibration date 2018/07/17
DUT temperature to cal 0.1
Last calibration temperature +24.0
Service information
Last calibration temperature +24.0
All CAL values DNA
Reference VK5RC DC Voltage reference, KX LTZ1000A as returned
DUT Condition Enclosed

Reference Type
Opamp configuration
Oven setpoint
Resistor type
PCB Version

Test Description
7.2V DCV

Expected Value
As received

Test
Description

Temperature box test, GPIB code running on DE1SOC + NI GPIB-USB-HS FC

TC Result = -0.142 ppm/K

Measured Value

Linear LTZ1000ACH week 33 year 2016
Linear LTC2057 + LTC2057

+45 °C

Edwin PWW 70K+70K+12K+1K+120R
xDevs.com KX Rev.B01 modified for BO3

As Received DC Voltage output performance test.
The following test for the output DC voltage specification using multiple meters as reference.
DCV verify value used median 1-hour measurement output after 24 hour warm-up time.

7.1341631

Measurement Uncertainty
+ 1.2 ppm

Lower Limit
7.1341546

Units
vVDC

Std.Dev.
1.391 pv

Upper Limit
7.1341717

Peak-peak
10.58 pv

Main DC Voltage output temperature coefficient performance test.
The following test for the output DC voltage output versus ambient chamber temperature.
Temperature ramp speed is 0.42 °C/hour.

Measurement plot

PID settings: KP=270, KI=0,03, KD=0.05, Max TEC voltage = 105, Max TEC Current = 1A, HEL RTD current = 8.333€-4 A

SEEF Test1TCV
s

As received
Warm-up 2
hour prior to
temperature
ramp

TC
Measurement
uncertainty
+0.08 ppm/K

ference levels:

R
LTZ VKSRC REF = 7.1341405 VDC;

AT: 17.88 °C ok
SMPL: 67249 7}

Calculated Tempco, ramp up data only

Test Status
1000 samples

Tempco Temp, °C | PPM, Dev Vref, V .

Yo EATG T = Temperature coefficient, ppm/K, 22-40°C span
-0.070 23.0 0.070 7.1341395 0.040

Baseline 24.0 Baseline 7.1341390 g:g;g

0.014 25.0 0.014 7.1341391 0.010

-0.105 26.0 -0.224 7.1341375 3328

-0.131 27.0 -0.182 7.1341362 :g-g;g

-0.158 28.0 -0.238 7.1341345 | gom

-0.140 29.0 -0.070 7.1341340 :g:gg

-0.159 30.0 -0.252 7.1341322 | o070

-0.186 31.0 -0.350 71341297 | 0080

-0.158 32.0 0.042 7.1341300 | -0.100

-0.157 33.0 -0.154 71341289 | 2210

0.147 34.0 -0.056 7.1341285 | -0.130

-0.141 35.0 -0.084 7.1341279 | 1B

-0.140 36.0 -0.126 7.1341270 | -0.160

0.132 37.0 0028 | 7.1341268 | 017

-0.140 38.0 -0.252 7.1341250 | 0.1%0

-0.135 39.0 -0.070 7.1341245 -UIZODO o O O 0O 0O 0O 0o o0 o o o o o o oo o o
-0.140 40.0 -0.210 7.1341230 e R R R R
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7.1341300
7.1341290
7.1341280
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7.1341260
7.1341250
7.1341240
7.1341230
7.1341220



As Returned Conditions

The equipment adjusted and meet typical specifications. Full set of tests, DCV check point, output noise and temperature coefficient in limited span is performed. The observed measured values with their
compliance, respectively non-compliance with specification are documented in the measurement report.

Action Taken
Reference module assembly mechanically decoupled from chassis
Zener package mounted to PCB without airgap
PCB modified from Rev.B01 to Rev.B03
DCV output calibrated.
As Returned DC Voltage output performance test.

The following test for the output DC voltage specification using multiple meters as reference.
DCYV verify value used median 1-hour measurement output after 24 hour warm-up time.

Test Description Expected Value Measured Value Measurement Uncertainty Lower Limit Upper Limit Units Std.Dev. Peak-peak Test Status
7.2V DCV As returned 7.1340566 + 1.2 ppm 7.1340480 7.1340651 VvDC 0.622 pv 5.08 pv 1000 samples

Main DC Voltage output noise performance test.
The following test for the output DC voltage specification using multiple meters as reference.
DCV verify value used median 1-hour measurement output after 24 hour warm-up time.
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Main DC Voltage output temperature coefficient performance test.
The following test for the output DC voltage output versus ambient chamber temperature.
Temperature ramp speed is 0.42 °C/hour.

T
e_st . Measurement plot Calculated Tempco, ramp up data only
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Data capture over reference meters, 1000 samples span
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RAW data capture for further analysis and related links

Temperature coefficient, as received
Comparison of DUT Reference against NVS #2 Run
Comparison of DUT Reference against NVS #3 Run
Comparison of DUT Reference against NVS #4 Run
Comparison of DUT Reference against NVS #5 Run
Comparison of DUT Reference against NVS #6 Run

Temperature coefficient, as returned, initial test
Temperature coefficient, as returned, final test
Final calibration data, as returned

Tale 1 : Little jumper, or sharks in voltage references world

xDevs.com KX Voltage reference design
Tale 3 : Testing VK5RC LTZ1000 reference module

URL
https://xdevs.com/vk5rc_ltz_tc/
https://xdevs.com/nvs_[tz2/
https://xdevs.com/nvs_[tz3/
https://xdevs.com/nvs_Itz4/
https://xdevs.com/nvs_ltz5/
https://xdevs.com/nvs_[tz6/
https://xdevs.com/vkbrc_lItz_tc2/
https://xdevs.com/vkbrc_Itz_tc3/
https://xdevs.com/vk5rc_Itz_final/
https://xdevs.com/article/Itz_tale1/
https://xdevs.com/article/kx-ref/
https://xdevs.com/article/Itz_tale3/

Lab temperature maintained +24°C £2°C
Internal use only
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