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1.0 PRODUCT DESCRIPTION

The International Rectifier Microelectronic (MER) Relay product line consists of two
types of relays. The ChipSwitch® relays have a thyristor type output and switch AC power
loads. The PhotoVoltaic Relays (PVR) have a MOSFET transistor type output and switch a
broad range of signals from DC to RF, but are restricted to a lower power level than the
ChipSwitch products. The MERs all use photo-isolation by means of radiation from a light
emitting diode (LED) actuating an electrically isolated, photo-sensitive semiconductor. Isolation
voltages are rated from 2500 Vg, to 4000 V. The products are all constructed in dual-in-line
(DIP) or single-in-line (SIP) semiconductor-style packages.

The ChipSwitch relays use a unique pair of photo-sensitive Power IC has the output
devices to control power from 47 to 63 Hz and 20 to 280 VAC. The two chips are connected in
inverse parallel (analogous to anti-parallel SCRs), each controlling one polarity of the AC power
line. These Power ICs also include supplementary circuit functions such as zero voltage turn-on
and dv/dt protection.

The PhotoVoltaic Relays feature two internal topologies. The PVA/DI10, PVA/DI13,
PVA/D30, PVA/D33 and PVR Series use a unique single chip Power IC termed a BOSFET® as
an output device. The BOSFET contains two coplanar MOSFETSs in inverse series connection
plus fast turn-off and transient protection circuitry. The BOSFET is driven by a unique multicell
photovoltaic generator of alloy construction which is energized by the LED.

The PVA/DZ172, PVN, PVT and PVU Series use International Rectifier’s HEXFET®
power MOSFET transistors as output devices. The output transistors are driven by an IC-type
photovoltaic generator which also incorporates supplementary turn-off and dv/dt protection
circuitry. Radiation from an input LED actuates the photovoltaic generator which controls the
output transistors.

ChipSwitch is a registered trademark for International Rectifier’s AC switching relays.
BOSFET is a registered trademark of International Rectifier.
HEXFET is a registered trademark of International Rectifier's power MOSFETs.



2.0 RELIABILITY AND QUALITY ASSURANCE PROGRAM

The MER Reliability and Quality Assurance Program consists of three basic parts. All
parts receive 100% automated testing of typically 14 to 20 parameters. A Statistical Reliability
Sampling (SRS) program submits each process lot to short-term environmental stress tests before
production release. A Statistical Reliability Evaluation (SRE) program submits samples to more
extensive and long term environmental stress tests to verify application reliability.

SRS, in conjunction with 100% testing, is the MER basic Quality Assurance technique. A
sample of 10 to 20 parts from each process lot are numbered and the electrical parameters are
tested and their values are recorded. These units are environmentally stressed with High Tempera-
ture Reverse Bias (HTRB) and temperature cycling. Test times typically extend from 16 hours to
72 hours. See Appendix B for test descriptions.

At the completion of the environmental stress tests, the units are again tested and paramet-
ric values recorded. This data is plotted on an Statistical Process Control (SPC) chart as shown in
Appendix C. The pre-stress average () and standard deviation for various lots are shown in Fig.
1 and Fig. 2 in Appendix C. The post-stress (X ) minus the pre-stress () is then plotted in Fig. 3
to determine if the lot is in control. Upper and lower control limits have been calculated using
standard SPC techniques. The pre-stress () values always start within the specification limits.
This method allows identification of an out of control lot well before it has failed the specified
limits and allows early initiation of corrective action. The SPC charts are available for all products
and are continually updated.

Production samples are also regularly placed on long term SRE. These parts are numbered,
tested, datalogged and submitted to a larger group of environmental stress tests. The program
typically includes tests for HTRB, High Temperature Humidity (85°C, 85% RH), Temperature
Cycling, Operational Power Cycling and Autoclave. See Appendix B for test descriptions. Test
times typically extend to 1000 hours.

SRE results are documented on the following pages. The mean values for each sample lot
are plotted as a function of time for HTRB and High Temperature Humidity. For each parameter,
the highest and lowest individual value from each lot is also shown, The other tests are reported in
pass/fail basis in tabular form. This data allows the end user to choose and evaluate the perfor-
mance of the specific parameters that are critical for the performance of their system.

This year, we have performed temperature cycle conditioning changing the limits to -55°C
and +150°C (from -40°C and +110°C). We have seen no increase on the failure rate for most of
our products. Exceptions are noted on the data as applicable. Our published temperature ratings
continue to be -40°C to +100°C (storage) and -40°C to +85°C (operational).
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3.1 CS60 SERIES RELIABILITY DATA
HTRB (110°C, 240V) Test Results

BV (Volts) OFF-STATE VOLTAGE STABILITY VON (Volts) ON-VOLTAGE STABILITY
800 - 25
750 ‘ —+ min
700 il BRA CEEF NN “WARS SN ERRRRY 2 SPEC. LIMIT
650 T----q ----- FEEEOOEOEE DOOSDETE ERDE!
600 {__SPEC.LIMIT 1.5
ss0 1 U3 o
500 ' 14
10 20 100 HOURS 1000 10 20 100 HCGURS 1000
IROUT {uA) OFF-STATE LEAKAGE STABILITY IPU (mA) SENSITIVITY STABILITY
1E+2 6
1E+1 SPEC. UMIT 5 {__SPEC. LIMIT |
Initial
1E+0 4 Value
e f e ; Lt
1E-2 DYDY S AR RS Eorrpe FECE: § B
1E-3 M==- 1
1E4 1 0
10 20 100 HOURS 1000 10 20 100 HOURS 1000
(85°C/85% RH) Test Results
BV (VOIS)  ~FE_STATE VOLTAGE STABILITY VON (Voltsy ~ ON-VOLTAGE STABILITY
800 l j. 2.5
750#--- N ECEE e o RS E B
700 4 2 {__SPEC. LiMIT
650-\!.:?:6' F ----- --.-......._-__.__...-_I ;
600 SPEC. UMIT 15 1
Initial
550 Value
1 4
500 r
109 20 100 HOURS 1000 10 20 100 HOURS 1000
IROUT (uA}  OFF-STATE LEAKAGE STABILITY IPU (mA) SENSITIVITY STABILITY
1E+2 6
1E+1
1E+0 e 5 {__SPEC. LUIMIT |
1E-1 4 initial 4
1E-2 1 Value P
! N DR CEEE Initial
1E-3 7 -FF - ! ! 3 Value
1E-4 fop 2
1E-5 41— TEERE R e T EEEENT RN T T R
1E-6 1
1E-7 4 0
10 20 100 HOURS 1000 10 20 100 HOURS 1000
Rel # 1540 Summary of Test Results
Test # Devices 0 Hrs 16 Hrs 168 Hrs 504 Hrs 1008 Hrs Remarks
HTRB 10 [s] 0 0 [¢] See Appendix B
B L/80% R 10 O 0 o] [+]
Autoclave 10 [¢] 0
Il 0 cycles | 250 cycles | 500 cycles | 750 cycles [1000 cycles TBLC fo +1650°C
Temp Cycle 10 || [+] 2] o] o] 4]
O cycles 2 52107 B .0x10° 7 5x10° 1.5210" TOO mA, Two minutes on,
Operating Lif 10 Il 0 0 0 0 0 two minutes off

Device Failures: p = parametric drift; ¢ = catastrophic failure See Appendix A for definitions.
Notes:
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I 3.2 DPA SERIES RELIABILITY DATA

HTRB (110°C, 240V) Test Results

BV (Volts) OFF-STATE VOLTAGE STABILITY VON {volts) ON-VOLTAGE STABILITY
750 1.6
ma [ T 1111
700 _iave 1.5 {__sPEC. UMIT )
IR Bl LAY L Inttial
B850 . H— 14 T vave
L N AL, 1.3
800 SPEC. LIMIT  Ne——t———t— & .. aad-d- E
. 1.2
Initial
550 T— Valus 1.4
500 1
10 20 100 1000
HOURS 10 70 100 - 1000
[ROUT (uA}  OFF-STATE LEAKAGE STABILITY IPY (mA) SENSITIVITY STABILITY
1E+3 12
1E+2 | 710 10 (Cspec. LMt
1E+1 SPEC. LIMIT | g L inial
1E+0 ---_;"_- . Value -
1E-2 4 4 4 "
1E-3 2
10 20 100 1000 10 20 100 1000
HOURS HOURS
(85°C/85% RH} Test Results
BY:,((:VOHS) OFF-STATE VOLTAGE STABILITY \:IrgN (Volts)  ON-VOLTAGE STABILTY
700 ——— e I B~ R YR B 1.5 {_SPEC. 1IMI
1.4
650
[ \ 1.3 *
600 {_ SPEC. LiMIT e IR .
initial . -
550 1~ Ve 1 -
500 | 1
10 20 100 1000 10 20 100 1000
HOURS HOURS
IROUT (uA) OFF-STATE LEAKAGE STABILITY IPU (MA) SENSITIVITY STABILITY
1E+2 12 I 1 l I
1E+1 SPEC. LIMIT | L 10 SPEC . LIMIT
1E+0 1 Bt e e N S A I ) ’
1E-1 8 +— {rﬂitlal
alue
1E-2 6
1E-3 .
1E-4 +— mial f————t1+1+1+—+—1—+1+++ T " R AR NS
1E-5 +— Value 2 4 i
10 20 100 1000 10 20 100 1000
HOUIRS . . . _ HOURS
Hel# 1539 [UmMmary 01 1850 RESUILS
Test # Devices Q Hrs 16 Hrs 168 Hrs 504 Hrs 1008 Hrs Remarks
HTRB 10 0 0 0 0
g5"C/B5% RH 10 0 [¥] 0 0 See Appendix B
Autoclave 10 0 [+]
100 cycles 200 cycles | 500 cycles | 1000 cycles -55°C to + 150°C
Temp Cycle 10 0 [e] 0 [4]
0 Cycles J5x10° Cycles] 1.5x10° [3x10* Cycles T Amp, 120Vams
QOperating Life 10 0 o] 8] 0 1 minute on, 1 minute off

MNotes:

Device Failures: p = parametric drift; ¢ =

-6-

catastrophic failure See Appendix A for definitions.
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[ 3.3 PVG612 SERIES RELIABILITY DATA |

HTRB (1107C, 60V) Test Results

BV {Volts) OFF-STATE VOLTAGE STABILITY RON{Obm) ON RESISTANCE STABILITY
75 I 08 2Tg)N(mss) ON-TIME STABILITY
" 0.5 SPEC. LIMIT .
70 .._E_MEAN . 1 - T
v 2 4 SPEC, LIMIT
! .- He--E-4-18 . . |
65 0. | Initial
1 1.5+ Value
(E) ECEEEESEE il
60 SPEC, LIMIT Ioital 1 F
02| R EEEEREIEE R T
Initial
55 T Valus 0‘1 05
50 0 0
10 100 1000 0 20 100 1000 1 20 100 1000
20 HOURS HOURS HOURS
Roff{Ohms) OFF-STATE RESISTANCE STABILIT RATSmAmMA PULSED CURRENT GAIN STABILITY T%F; (ms) OFF-TIME STABILITY
1E+20 .I, | :
LY " A A R 341 300 Meox . Sat's 05 {SPEC. LIMIT ]
1E+16 04
Initial
1E+14 250 1 Value Initial
Initial 0.3 + vawe
1E+12 +— Valve 200
0.2
1E+10
1E+8 [SPEC. LIMIT ] 150 | SPEC. LIMIT | 0.1
. LU - L oM boi:ririm
10 20 100 1000 10 20 100 1000 10 20 100 1000
HOURS HOURS HOURS
{85°C/85%RH} Test Results
_'E's;f {Voits) OFF-STATE VOLTAGE STABILI %%N(Ohrn) ON RESISTANGE STABILITY EON(ms) ON-TIME STABILITY
70 0.5 [ SPEC. LIMIT 4 SPEC. LIMIT }
'.-.-’---‘ 17 -..-..'---- " 0.4 Initial
65 e 3T vawe
0.3 g A - T
60 SPEC. LIMIT 2
0.2 _..*.......
Initial ! el el S i B 11
55 1 vaue 0.1 - vetee !
50 0 0= -
20 20 10 20 100 1000
10 100 Lours 1000 10 100 ours 1000 HOURS
Raff(Ohms) OFF-STATE RESISTANCE STAE S mamA) _ PULSED CURRENT GAIN STABILITY ogms) OFF-TIME STABLITY STABLTY
1E+13 ’
SPEC. LIMIT
1E+12 3004+t i'---i'“ji 0.5 EC
weep-detd Il- I .. 0.4
1E+11 o 260 b
i Initial
1E+10 + itial 03 1= vawo
\nitial 200 — vawe
1E+9 +— Value 0.2
1E+8 | SPEC. LIMIT } 150 {SPEC. LIMIT 0.1
PRI IO Y P .----.----
1E+7 ] ||||||| 100 [ |1||H o] - ,.$
10 20 100, ourg 1000 10 20 100 HOuRs 1000 0 20 100 Hours 1000
Rel#1647 Summary of Test Results
Test # Devices 0O Hrs 16 Hrs 168 Hrs | 504 Hrs | 1008 Hrs Remarks
HTRB 10 o] 0 0 0 "C" Connection 60V
85°C/85% RH 10 o] Q 0 0 "C" Connection 60V
Autoclave 10 0 0 See Appendix B
Q Cycles | 250 Cyclas| 500 Cycles | 1000 Cycied B5°C to +160°C
Temp Cycle 10 0 0 0 0
0 Cycles ] 10” Cycles J2x10" Cycleg6x10* Cycles A connection, TAmp, 8V
Operating Life 10 0 0 0 0 | 2 minutes on, 2 minutes off
Davice Failures: p = parametric drift; ¢ = catastrophic failure See Appendix A for definitions.

Notes:

-7-
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3.4 PVI5013R RELIABILITY DATA

HTRB (110°C, 10V) Test Results

lsg(uA) SHORT CIRCUIT CURRENT STABILITY V10(():(V0Its) OPEN CIRCUIT VOLTAGE STABILITY
MAX |
i ; MEAN - 4
4 + MIN T g Initial
Value
3 » | Bl 8 (SPEC. LIMIT |
Initial [

2T vaiue 7

1 (SPEC. LIMIT 61 LTI % T

0 5

10 20 100 1000 10
20 100 1000
HOURS HOURS
Rel# 1535 Summary of Test Results
Tast # Devices 0 16 Hrs 168 Hrs 504 Hrs 1008 Hrs Remarks
HTRB 10 0 0 0 0 BY
85°C/85% RH -
Autoclave 10 [¢] 8] See Appendix B
O Cycles | 200 Cycles | 500 Cycles [ 1600 Cycles 65°C to +150°C
Temp Cycle 10 0 0 ¢ o}
10° Cycles 10" Cycles J10° Cycles [10" Cycles |10’ Cycles

Operating Life -

MNotes:

Device Failures: p = parametric drift; ¢ = catastrophic failure See Appendix A for definitions.

-8-




3.5 PVI5100 SERIES RELIABILITY DATA

HTRB (110°C, 10V) Test Results

Rev, 3/97

ISSSJA) SHORT CIRCUIT CURRENT STABILITY V?C(Volts) OPEN CIRCUIT VOLTAGE STABILITY
MAX '
_i_-MEAN -
MiN
15 4 E;I ----- LI L Bl i" -I
10 SPEC. LIMIT 5 q—[SPEC. LIMIT ]
l
I
5 4+— [nitial 41— Initial
Value Value
0 3
10 20 100 1000 10 20 100 1000
HOURS HOURS
(85°C/85% RH) Test Results
IZSS‘UA‘ SHORT CIRCUIT CURRENT STABILITY \_;odVolts) OPEN CIRCUIT VOLTAGE
MAX
; MEAN L
18 MIN . A
= S 0 1 O Y I 3
1 Initial 3
16 Value
14; I E . % % 5 (SPEC. LIMIT }
12 4L
4
Initial
10 SPEC. LIMIT — Valie
8 3
10 100 1000
10 20 100 1000 20
HOLIRS HOURS
Rel# 1534 Summary of Test Results
Test # Devices 0 16 Hrs 168 Hrs 504 Hrs 1008 Hrs Remarks
HTRB 10 O 0 0 8] 6v
85°C/85% RH 10 0 0 6] 0 6V
Autoclave 10 0 0 See Appendix B
0 Cycles | 200 Cycles | 500 Cycles | 1000 Cycles| -55°C to +150°C
Temp Cycle 10 0 Q 0 0
10° Cycles 10* Cycles 10° Cycles 108 Cycles 107 Cycles
Qperating Life -

Device Failures: p = parametric drift; ¢ = catastrophic failure See Appendix A for definitions.

-9-
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[ 3.6 PVN SERIES RELIABILITY DATA

HTRB (110°C, 20V) Test Results

BV (Valts) OFF-STATE VOLTAGE STABILITY RON(Ohm) ON RESISTANCE STABILITY TON(ms} ON-TIME STABILITY
35 011 [
L
;I.IEAN \_SPEC. LIMIT g
30 W IN = _E - r
-t 1 1T tRIr 0.1 o] SPEC. LIMIT } el 4 ,
0.09 T ; 4
20 [ SPEC. LIMIT | 2 %
Initial Inkual Initial
Value Valus Valus
15 | 0.08 | 0
10 20 100 1000 10 20 100 1000 10 20 100 1000
HOURS HOURS HOURS
IROUT(uA OFF-STATE LEAKAGE STABILITY RATIO(mA/mA) PULSED CURRENT GAIN TOFF{ms) OFF-TIME STABILITY
e r T I
LTI ] ;
1E+0 {SPEC_LIMIT } 30(,* T T 05—+ —{SPEC. LIMIT |
1E-1 # - 0.4 !
260 :
1E-2 3 0.3 |
4 220 T Jaival = 3 Initial
1E-3 m- 1" !rHH'E - \;‘al:e 0.2 T vaie
4 - tniiat 180G | = i
1E4 Tvane [ SPEC. LIMIT | D1T' = T——-—
1920 100 1000 10 20 100 1000 10 20 100 1000
HOURS HCOURS HOURS
(85°C/85% RH) Test Results
BV (Volts)  OFF-STATE VOLTAGE STABILITY RON(Ohm) ON RESISTANCE STABILITY TON(ms) ON-TIME STABILITY
35 0.125
| T LI
MAX
;Mm 5 { SPEC. LIMIT . a
30 L MIN o T
- 0.1 {SPEC. LIMIT * R Ll
E 4 et a==4=="1[
25!.-....-. S | é’L“:[ ] J_ | L
caed e a|ed oo ] = Wl - Ak 2
0.075 T - L Idd
20 [SPEC. LIMIT } , 3
initial
Initial Valug Intial
Value i Value
15 4 0.05 2l
10 100 1000 LU 100 1000 10 20 100 1000
20 HOURS HOURS HOURS
IROUT(UA) OFF-STATE LEAKAGE STABILITY RATIO(mA/mA  PULSED CURRENT GAIN STABILIT'  TOFF(ms) OFF-TIME STABILITY
1E+1 1400 1 06
J—‘—U-HM, 1300 T 0.5 {SPEC_LIMIT *
1E+0 SPEC. LIMIT
1200
0.4
1E-1 1900 Mozzse-b-l L L
Initial 1000 L 0.3 |
1E-2 7 valee nitial 7 0,2"" A "i"'! 3
1 T 900 T vawe ; ) Initial
1E-3 —1= 11 SPEC. LIMIT 1
T--. [ I O I NP 1 800 oA VEIT
1E-4 4 700 [ ‘ |H|H 0
10 20 100 1000 10 20 100 1000 10 20 100 1000
HOURS HOURS HOURS
Rel# 1546 Summary of Test Results
Test # Davices O Hrs 16 Hrs 168 Hrs | 504 Hrs | 1008 Hrs Remarks
HTRB 10 4] [+] 0 0 "C" Connection 20V
B50C/85% RH 10 o] 8] 0 o] *C" Connection 20V
Autoclave 10 [¢] [1] See Appendix B
0 Cycles |250 Cycles [500 Cycles | 1000 Cycles Do C to +100°C
Temp Cycle 10 [4 8] 0 1-c*
0 Cycles | 2x10° Cycles] 6x107 Cycles] 1x10° Cycles] 107 Cycles 2 Amp, 18V
Operating Life 10 [¢] Q 0 0 2 minutes on, 2 minutes off

Device Failures: p

Notes:

parametric drift; ¢
* Previously done at -40°C to + 110°C.

-10 -

catastrophic failure See Appendix A for definitions.




3.7
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PVO402P SERIES RELIABILITY DATA

HTRB {110°C, 400V} Test Results

3\15(8'0"5) OFF-STATE VOLTAGE STABILITY RON(Ohm) ON RESISTANCE STABILITY g%}N(ms) ON-TIME STABILITY
40 :
I |
MEAN 1.lm 35 SPEC. LIMIT } 2 SPEC. LIMIT
425 3 - 4= I = THt
30
15
400 [SPEC.LIMIT } 2 tnills!
Initial V°'|“e
Value 1
20 <
375 PR R [ o -- L L
Initial i 1" ".' i 0.5 R EE BN i | ||
Vale 15 :
|
350 + s 10 0
10 100 1000 10 20 100 1000 10 20 100 1000
HOURS HOURS HOURS
IROUT{uA) OFF-STATE LEAKAGE STABILITY  RATIOmAA) PULSED CURRENT GAIN STABILITY TOFF(ms) OFF-TIME STABILITY
1E+1 0.6
#—U—U—ULL 18
1E+0 SPEC. LIMIT } 16 0.5 { SPEC. LIMIT }
1E-1 PPN Sl hbell el e i 0.4
1E-2 12 Initiai 03
1E-3 NS IR Ll | 10 1 veke 0.2 1= niia
8 SPEC. LIMIT ol
1E-4 1 i) 8 0.1
Value EEER IR RDNERIEES E RN -
1E-5 ! 4 ol L iy
10 29 100 1000 10 20 100 1000 10 20 100 1000
HOURS HOURS HOURS
{85°C/85%RH) Test Results
OFF-STATE VOLTAGE STABILITY -
BY (Volis) = s RON(Om) ON RESISTANGE STABILITY 2.5 -TON(ms) ON-TIME STABILITY
- AN
T“;ﬁj‘" 35 | SPEC. LIMIT 2 ( SPEC. LIMIT
425 =— L 41 JiNRE & »
1L 30
n 1.5
400 4 (SPEC.LIMIT] 25 I
Initial Initial q |
Value 20 vaiva I
375 i...._. REAPS Py R --i n 05 I el el o X --~i-—-—-- L
15 '
350 " 10 0
10 100 1000 10 20 100 1000 10 20 100 1000
HOURS HOURS HOURS
IROUT(UA) OFF-STATE LEAKAGE STABILITY RATIOmAmA _PULSED CURRENT GAIN STABILTY  JQFFmsy  OFF-TIME STABILITY
| L
05
1E+0 SPEC. LIMIT 1 - SPEC. LIMIT
hiaiai e B e N T - % 0.4
1E-1 .
Initial 12
Valus Inilk‘al 03
1E-2 = ] Valug
.; " | 0.2
[ . Initial
i g 8 SPEC. LIMIT i
_ - - - - - - -l -t -] | 1 alug
1E-3 0.1
T T.. R -......,__* *
1E-4 4 20 04 |
10 100 1000
10 20 100 LouRs 1000 HOURS 10 20 190 HouRs 1000
Rel#1545 Summary of Test Results
Test # Devices|l O Hrs 16 Hrs 168 Hrs | 5604 Hrs ] 1008 Hrs Remarks
HTRB 10 Q 0 o] 0 "C" Connection 400V
85°C/85% RH| 10 0 0 o] o] "C" Connection 300V
Autoclave 10 Q0 9] See Appendix B
0 Cycles | 250 Cyclas | 500 Cycles | 1000 Cycles -65°C to +150°C
Temp Cycle 10 Q 0 0 0
0 Cycles | 10° Cycles [3x10% Cycled6xi0” Cycles "C™ Connection 5OV, 170mA,
Qperating Life 10 o] 4] Q 1] | 320 seconds on, 30 seconds off

Notes:

Device Failures: p = parametric drift; ¢ = catastrophic failure See Appendix A for definitions.

-11-



[ 3.8 PVT1322 SERIES RELIABILITY DATA |

HTRB (110°C, 400V) Test Results

Rev. 3/97

B\é’ Z(goltS) OFF-STATE VOLTAGE STABILITY RON{Ohm) ON RESISTANCE STABILITY 5 TON(ms) ON-TIME STABILITY
I 12
i |
MEAN 4+ Initial
300 = i 10 SPEC, LIMIT value
w4 HH-mf - H 3 SPEC. LIMIT }
275 8
inilat 2
Value T 1
250 [ SPEC. LIMIT ] 6 ;
Initial . e IR . 1 G
| vale L S BRI FAR TRk b T 1 =
225 I 4 0 -
10 20 100 HOURS 1600 0 2 100 HOURS 1000 10 2 100  HOURS 1000
|§Eu17rum OFF-STATE LEAKAGE STABILITY RETIO(mAmA) PULSED CURRENT GAIN Tlr)wgv:.'msm QFF-TIME STABILITY
+ B
LT LR 1
1E+0 SPEC. LIMIT ) . 0.5 { SPEC. LIMIT )
0.4
1E-1
Inllial
value 25 m 03 1™t
1E-2 Initial Value
| 1 1 — Value 0.2
ea { _ o1 goee et LB T
T [ SPEC. LIMIT T
1E-4 4 5 T III3 0
0 20 100  HOURS 1000 10 20 100 HOURS 1000 10 2 100 HOUR 1000
{85°C/85%RH) Test Results
go5 Vo) T OFF-STATE VOLTAGE RON(Ohm} _ ON RESISTANCE STABILITY IDN(""S) ON-TIME STABILITY
MAX
i MEAN
300 Mi
. g [ SPEC. LIMIT
I R A 5 -8 0 {SPEC. LIMIT } 3
275 Initial
Value
8 s !i 3 27
250 SPEC, LIMIT . SR ML ™ 7 A T T
Iniial Initial L T m 3
value Value
! | 1
225 4 6 +
HOUR
10 20 100  HOUR 1000 10 20 100 HOLR 1000 oo 100 1000
mﬁin:lA\ OFF-STATE LEAKAGE STABILITY gngOmem PULSED CURRENT GAIN TOFF(ms) OFE-TIME STABILITY
0.6
I MEEERI T
1E+0 [ SPEC. LIMIT 45 05 SPEC. LIMIT
1E-1 35 04
Inital
Value 0.3
1E-2 + 25
- ) Initial
L LY - _; . ; ] [ valus 0.2 Inltal
...... - .- == 4 r . Valug
1E-3 18 0.1
T e [ N
- S:SFEC{LI'M!ITT 0! Hi--m) -l a
10 20 100 1000 10 20 100 HOUR 1000 10 70 100 HOUR 1000
HOUR
Ral# 1541 Summary of Test Results
Test # Devices]l O Hrs 16 Hrs | 168 Hrs | 504 Hrs | 1008 Hrs Remarks
HTRB 10 0 Q0 0 0 "C" Connection 400V
85°C/85% RH 10 [¢] o] o] 0 "C" Connection 300V
Autoclave 10 [§] [o] See Appendix B
0 Cycles | 260 Cycles | 500 Cycles [1000 Cycles -55°C to +160°C
Temp Cycle 10 Q [1] ] 8]
0 Cyctes ]| 10" Cycles J3x107 Cycled6x10° Cyclas "C" Connection 50V, 170mA,
QOperating Life 10 0 0 0] 0 30 seconds on, 30 seconds off

Device Failures: p = parametric drift; ¢ = catastrophic failure See Appendix A for definitions.

Notes:

-12-
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I 3.9 PVT412L SERIES RELIABILITY DATAl
HTRB {110°C, 400V) Test Results
B:oo OFF-STATE VOLTAGE STABILITY RON(Ohm)  oN RESISTANCE STABILITY TON( ON-TIME STABILITY
40 2.5
M‘AX
* MEAN Ll 35 SPEC. LIMIT 2 SPEC. LIMIT
MIN L - - Initial
450 B Valua
- 30 1.5
25
400 [SPEC. LIMIT | 1
|‘l‘| ot o e i
nitial 20 1— Iniial
WValue value 0-5. T rrAf- -l 1
350 J 15 ‘ 0 T T
10 2 100 1000 10 20 100 1000 y
10 20 100 1000
HOURS HOUR HOURS
IROUT(uA) OFF-STATE LEAKAGE STABILITY RAJIO(mAImA}  PULSED CLIRRENT GAIN STABILITY TOFF(ms} OFF-TIME STABILITY
1E+1 0.6
0.5 [ SPEC. LIMIT }
1E+0 SPEC. LIMIT ) [ Tam R ey B E F P wl{
0.4
1E-1 16 —"
Valoe 0.3 — Initial
Value
1E-2 14 t
Initial 0-2
‘Val
1E-3 ™ AN 12 Lo SPEC.LIMIT } 0.1
I o] Labii.
e 10 0 20 100 1000
10 100 $000 10 2 100 1000
20 HOLIRS 0 HOURS HOUR
{(85°C/85%RH) Test Results
'?3/0 OFF-STATE VOLTAGE STABILITY l}g}NrOhms ON RESISTANCE STABILITY ;C;mesi ON-TIME STABILITY
N |
%»am 35 { SPEC. LIMIT 2 SPEC. LIMIT
MIN
450
.--....... - ---.-..--.. [ } 30 1.5
Inliial Initial
Valua Value
; 1 25 | 1
al
400 SPEC. LIMIT | L_”___ B RN R R R A (o
20 05 W \ EEaws
Initiak h 3
Value T T
350 4 15 0 |
10 100 1000 1 1000
10 20 H188RS 1000 20 H0 e 10 20 W98Rs
JEquTmA OFF-STATE LEAKAGE STABILITY RATIO(Wm)  PULSED CURRENT GAIN STABILITY JgF”ms‘ OFF-TIME STABILITY
+* .
0.5 [SPEC. LIMIT
1E+0 {SPEC.LIMIT
L T P 1) B o F m 04
1E-1 40 0.3
- iritial
rer M- - value
EREE IR 26 [SPEC. LIMIT | 0.2
1E2 | ELE
Initial Initial 0.1
Value Value PR EEE I R ICE  P L
163 } | 30 04 s "
100 10 2 100 1000 10 20 100 1000
10 20 HOURS 1000 HOURS HOUR
Rel#1548 Summary of Test Results
Test # Devices QO Hrs 16 Hrs 168 Hrs | 504 Hrs | 1008 Hrs Remarks
HTRB 10 o] o] [o] 0 "C" Connection 400V
85°C/85% 8H 10 0 0 0 0 “C" Connection 300V
Autoclave 10 [¢] 0 See Appendix B
0 Cycles | 250 Cycles | 500 Cycles | 1000 Cycles -B5°C to +150°C
Temp Cycle 10 [§] 4] 0 0
0 Cycles | 10° Cycles [3x10° CycledBx10” Cycles "C" Cennection 50V, 170mA,
Operating Life 10 0 0 0 0 | 30 seconds on, 30 seconds off

Device Failures: p = parametric drift; ¢ =

Notes:

-13-

catastrophic failure See Appendix A for definitions.
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3.10 PVT422 SERIES RELIABILITY DATA

‘ est Hesults
B\é' o(l\)fulls) | OFF-STATE VOLTAGE STABILITY R40£4(0hm) ON RESISTANCE STABILITY JON(ms ON-TIME STABILITY
MAX
_% MEAN i 35 1 SPEC. LIMIT 2 [ SPEC. LIMIT
aso e B n
T 30 1.5
400 [ SPEC. LIMIT ] 2 T e 1% { ”"‘+
Initlal i
Valus 20 T 08 Inttial i
Value Yalus
350 4 L i |
20 15 0 5
t0 100 HOURS 1000 10 2 100 HOURS 1000 10 100 HOURS 1000
IROUT{UA)  OFF-STATE LEAKAGE STABILITY RATIOTAIA) PULSED CURRENT GAIN T;gFfmﬂ GFF-TIME STABILITY
1E+2 .
1E+1 18 o e W 2 SPEC, LIMIT |
Tt
{E4D el SPEC. LIMIT 16 15
inHtal
Value
1E-1 ! =T P " 1 nitial
Valuve
1€-2 12 SPEC. LIMIT 05 | ]
Initial
Value o ‘.-------'-l..'--i -;
1€-3 10 o™ :
10 20 100 HOURS 1000 10 20 100 HOURS 1000 10 2 100 HOUR 1000
{85°C/85%RH) Test Results
OFF-STATE VOLTAGE STABILITY r
plrotts) — RON(Ghm) ON RESISTANCE STABILITY SgN(ms) ON-TIME STABILITY
MAX
MEAN
MiN ix 15 + SPEC, LIMIT 2 1 SPEC. LIMIT
450 T m 1 E ..I»——a
10 15 T
400 [SFEC. LIMIT } suilil] 3 TR ! Bll L
T Bk EEENEY EREY |
Initial Q.5 T
Value 2? " Initial
nitial
Valua Valug
350 + 15 4 0
10 20 100 HOURS  4q00 10 20 100 Hours 1000 10 20 100 HOURS 1000
IROUTHAL OFF-STATE LEAKAGE STABILITY BATOIAinA)  PULSED CURRENT GAIN STABILITY JQFF(ms} OFF-TIME STABILITY
1E+1 18 2 SPEC. LIMIT »
1E+0 { SPEC. LIMIT } 16? 300 15
Initial
Valua
1E-1 -~ 14 1 initia)
I T ML --T_- | Valug
1E2 781 12 [ SPEC. LIMIT | 0.5
initial
Valua R L
1E-3 | 10 oW---drop -l 1-- & LAAad
10 20 100 HOURS 1600 10 20 100 HOURS 1000
10 20 100 HOURS 1000
Rei #1543 Summary of Test Results
Test # Devices 0 Hrs 16 Hrs 168 Hrs | 504 Hrs | 1008 Hrs Remarks
HTRB 10 [¢] 0 4] 0 "C" Connaction 400V
85°C/85% RH 10 [¢] o] 0 0 "C" Connection 300V
Autoclave 10 0 O See Appendix B
0 Cycles | 250 Cycles | 500 Cycles [1000 Cycles -55°C to + 1650°C
Temp Cycle 10 0 0 0 0
0 Cycles | 10" Cycles [3x10° Cycled6x10® Cycles "C" Connection 50V, 170mA,
Operating Life 10 o] [¢] 0 0 30 seconds on, 30 seconds off

Notes:

Device Failures: p = parametric drift; ¢

catastrophic failure See Appendix A for definitions.
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3.11 PVT422P

Rev. 3/97

ERIES RELIABILITY DATA

HTRB [110°C, 400V] Test Results

Ew5 [(J\éolts) OFF-STATE VOLTAGE STABILITY RON{Chm}) ON RESISTANCE STABILITY TON(ms) ON-TIME STABILITY
40 25
i A
MEAN 4 PEC. LIMIT
Min 35 ['SPEC. LIMIT ) fmm SFEG
450i___-- T [ __! . l i Vaiva
30
i A Intial 1 L
400 SPEC. LIMIT | Valya 4
Initial 25 i
value o5 = l T
| T._. --...............T -ﬁ f
350 + ” 20 + | 0 J
10 100 1000 10 20 100 1000 10 20 100 1000
HOURS HOURS HOUR
IRQUT(uA) OFF-STATE LEAKAGE STABILITY Rgglomwmm PULSED CURRENT GAIN STABILITY  TOFF(ms} OFF-TIME STABILITY
1E+2 0.6
1E+1 2 0.5 { SPEC. LIMIT }
4 i 0.4
1E+0 [ SPEC. LIMIT } I | R - R A
15 0.3
Initial
1E-1 e SPEC.LIMIT Velue
[ I N 0.2
Fld b - ,! .. i 10
1E-2 . | Initial o1
Initial Vvalus .
Valus T"' M e "-"‘--? ..H
1E-3 5 0 - 1
10 20 100 1000 10 20 100 1000 10 20 100 1000
HOLRS HOUR HOURS
Q
{85°C/85%RH) Test Results
OFF-S TAGE
By, folts) — TATE VOLTAGE STABILITY RON(ORm) ON RESISTANCE STABILITY Jghims) ON-TIME STABILITY.
L, il
*”E"“ 2 SPEC. LIMIT
MiN r— 1
35  SPEC.LIMIT }
450
PRSP I R P ....!.-._.-! E 1.5
Initial
30 Valus
; 14
Inifial
400 \ SPEC. LIMIT Value
Initial » 0.5 T *F -] L
Value T_..... b d 44 --—-!d-- -.T f f
350 | 20 4— | 0+ " |
10 100 1000
10 20 500 |oURS 1000 10 20 100 HOURS 1000 HOURS
IROUT(1A) _ OFF-STATE LEAKAGE STABILITY RATIOmWMA) _PULSED CURRENT GAIN J@FE(ms)_, OFF-TIME STABILITY
+ .
0.5  SPEC. LIMIT
1E+1 20
0.4
1640 SPEC. LiMIT | - A AR S IS
15 T 03
Initial
1E-1 Value
ST SPEC. LIMIT 02
F il v
1E-2 3§ ol B Intial
Iniial Value 91 T 0 W O I ™
Valua e
1E-3 4 | 5 o wire
10 29 100 1000 10 20 100 HOUR 1000 10 20 100 HOUR 1000
HOURS
Rel#1644 Summary of Test Results
Tast # Davices 0 Hrs 16 Hrs 168 Hrs | 504 Hrs | 1008 Hrs Remarks
HTRB 10 o] o] o] [¢] ‘C" Connection 400V
85°C/85% RH 10 o] [s] o] o] "C" Connection 300V
Autoclave 10 [4] 0 See Appendix B
0 Cycles | 250 Cycles | 500 Cycles | 1600 Cycles 55°C to +150°C
Temp Cycle 10 9] 1] [4] [i]
0 Cycles ] 10" Cyeles [3x107 Cycled6x10” Cyclas *C" Connection 50V, 170mA,
QOperating Life 10 o] o] o] o] | 30 seconds on, 30 seconds off

MNotes:

Device Failures: p = parametric drift; ¢ =

catastrophic failure See Appendix A for definitions.
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| 3.12 PVU SERIES RELIABILITY DATA |

HTRB (110°C, 400V) Test Results

B;'O(S"’"s) OFF-STATE VOLTAGE STABILITY RON(Ohm) ON RESISTANCE STABILITY ng(ms ON-TIME STABILITY
T 28 .
LI I
Value i 27 {SPEC. LIMIT } 05+ SPEC. LIMIT
450 4 ; -l Ll ] T
I' I PEE 3 26 L Iniial 0.45 FERN ImEi
- Valus R A -"'T'
400 [ SPEC. LIMIT } 5 ; ST 04T I
MAX A Ll o IR R R G EPgs
MEAN 24 0.35 7 Inifiat
MIN | J_ L Value
350 : 23 = 03 '
10 2 100 1000 1 2 100 20 HOURS
0 s o 2 o 1000 10 100 1000
Roff(Ohms) OFF-STATE RESISTANCE STABILITY  matiomamat  PULSED CURRENT GAIN STABILITY  TOFF(ms) QFF-TIME STABILITY
1E+13 I 20 0.25
Initial l
Value 18 ENL I ll 0.2 ﬂ_agEc. LIMIT
1E+12 + e T
i..... b -] ] 6 T 015 e
1E+11 ! Valug Valua
" 0.1
1E+10 SPEC. LIMIT | (SPEC. LIMIT 0.05 ]
0+ i
1E+09 10 ) HOUR
10 20 100 HOURS 1000 0 2 100  HOURS 1000 10 100 1000

{85°C/85%RH) 300V Test Results

Refer to PVT412 Graphs.

PVU series is mechanically identical and will yield similar performance results.

Rel# 1642 Summary of Test Results
Test # Devices 0 16 Hrs | 168 Hrs | 504 Hrs | 1008 Hrs Remarks
HTRB 10 0 1-p {Ton}| 1-p {Ton)] 2-p {Ton} "C" Connection 400V
85°C/85% RH - See Appendix B
Autoclave 10 0 Q _
0 Cycles | 250 Cycles |500 Cycies 750 Cycles |1000 Cycles -55°C to +150°C
Temp Cycle 10 ] 4-p (Ton) Q 5-p {Ton}] 3-p {Ton}
0 Cycles [1x10" CycledsX10” Cycledex10° Cycled "C" Connection 170mA 50V
Qperating Life - 30sec on, 30sec off

Device Failures: p = parametric drift; ¢ = catastrophic failure See Appendix A for definitions.
Notes:
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| 3.13 SPA SERIES RELIABILITY DATA I
HTRB (110°C, 240V) Test Results

BV (Volts) OFF-STATE VOLTAGE STABILITY VON (volts) ON-VOLTAGE STABILITY
700 1.5
650§----“"" L i 1.4 {_SPEC 1 IMIT
[ 17w ]| 1.3 1
600 —t SIPEC-_IMT 12. ..... AN T RO EEEE EEe - -EEEE
550 Val?e max \Ilnitllal
mean | value
E min 1.1
500 | 1
10 20 100 1000 10 20 100 1000
HOURS HOURS
IROUT (uA) OFF-STATE LEAKAGE STABILITY IPU (MA) SENSITIVITY STABILITY
1E+3 - 11
1E+p | il . {_spec. L}
1E+1 {_SPEC. LIMmIT - Inial
1E+0 . TI 7 velue _T,___‘__ _,-.I
1E-1 4 L1110 T
1E-2 » ES ee-- 1 I
1E-3 3=
10 20 100 1000 10 20 100 1000
HOURS HOURS
{85°C/85% RH} Test Results
BV (Volts) OFF-STATE VOLTAGE STABILITY VON (Volts) ON-VOLTAGE STABILITY
750 1.5
700 4 1.4 {_sPeC. LimiT} _
R R R EERT "iii 1.3
650 1- Initial 12.----1-------"""".""---!--"!
value ¢ <1 inial
600 {__SPEC. LMIT 14 L vaiue
550 1 |
10 29 100 1000 10 20 100 1000
HOURS HOURS
IROUT {uA) OFF-STATE LEAKAGE STABILITY IPU (mA) SENSITIVITY STABILITY
1E+2 12
1E+1 SPEC_ LIMIT 10 {_SPEC. LIMIT
1E+0 Initial 8 initial
1E-1 ﬁ Value -' 5 1 Value
1E-2 B el “””“”-!“ ”--!" 4* ; $
1E-3 21 |
10 20 100 1000 10 20 100 1000
HOURS HOURS
Rel# 1538 Summary of Test Results
Test # Devices || 0 16 hrs 168 hrs 504 hrs 1008 hrs Remarks
HTRB 10 | 0 0 0 0
85 C/8b% RH 10 | o] 0 0 [¢] See Appendix B
Autoclave 10| 0 0 _
I G cycles 250 cycles | 500 cycles | 1000 cycles 55°C to +150°C
Temp Cycle 10 I 0 Q 0 0
0 Cycles_[J5x10° Cycled 1.5x10°_13x10° Cycles] TAmp, TZ0Vaus
Operating Life 10 0 O -I 0 0 1 minute on, 1 minute off

Device Failures: p = parametric drift; ¢ = catastrophic failure See Appendix A for definitions.
Notes:
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APPENDIX A
PARAMETRIC/CATASTROPHIC FAILURE DEFINITIONS

PARAMETRIC (p) FAILURES: A “p” failure is a parametric drift which is between the specification
limit and the Catastrophic Failure definition. A “p” failure is small enough not to cause system failure in
a normal application.

CATASTROPHIC (¢) FAILURES: A “c” failure is a parameter sufficiently beyond specification that a
system malfunction would commonly occur.

CATASTROPHIC FAILURE LIMITS

Relay Type Off-State Off-State On-State Turn-On On and Off
Blocking Leakage or Voltage Drop or Pick-Up or Response Times
Voltage Resistance Resistance Sensitivity

ChipSwitch -20% 100 Times Spec +20% +20% Beyond 1/2 cycle

PhotoVoltaic -20% 100 Times Spec +20% +20% +40%
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APPENDIX B

HIGH TEMPERATURE REVERSE BIAS

ENVIRONMENTAL STRESS TEST CONDITIONS

Temperature T, =+150°C

Duration 1008 Hours

Bias Va=80% - 100% of Rated Voltage
Vu =6 Volts

5.6K 220K 5.6K 220K
—AAA — AN AN ——— AN
G\D Y= ”: ():/ G\D Y= Y @240v
PHOTOVOLTAIC RELAY CHIPSWITCH

PURPOSE: The purpose of high temperature bias testing is to stress the devices with an applied
bias in the blocking mode while at elevated junction temperatures. This will accelerate any
blocking voltage degradation process.

-19-



2 TEMPERATURE/HUMIDITY 85°C/85% RH

Temperature T, =+85°C
Relative Humidity 85%
Duration 1008 Hours
Bias Varies with Model
5.6K 220K 56K 220K

A YA A ——— AAA—

() r—| v () Y= | Qo
+
+ +

PHOTOVOLTAIC RELAY

CHIPSWITCH

Purpose: The purpose of 85/85 (temperature-humidity-bias) testing is to subject non-hermetic encapsulated
devices to temperature and humidity extremes with bias on both logic and power sections of the die. This
test is a method of examining the ability of a non-hermetic package to withstand the deleterious effect of a
humid environment. The devices are placed in a temperature and humidity chamber at ambient pressure

and are biased in the blocking mode.

AUTOCLAVE

Temperature T,=+121°C

Relative Humidity 100%

Pressure P, =15 psig

Duration 16 Hours

Bias No bias applied during testing.

PURPOSE: The purpose of autoclave (HAST, Highly Accelerated Stress Testing) testing is to subject non-
hermetic encapsulated devices at temperature-humidity-pressure conditions accelerated above “standard”
85°C/85% RH tests. This test is being evaluated as a potential accelerated temperature/humidity test that
would provide a more effective process control monitor. The devices are placed unbiased in a pressure
cooker chamber for the specified time, removed and examined for physical and electrical degradations.
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TEMPERATURE CYCLING

Temperature T Agmin) = =35°C
T atmaxy = +150°C
Duration 1000 Cycles
Bias No bias applied during testing.

PURPOSE: The purpose of temperature cycling is to simulate thermal stresses which devices will
encounter in the actual circuit applications (as with operational life testing) in combination with potentially
extreme operating ambient temperature. Some equipment is destined to be used in extreme conditions,
subject to daily temperature cycles.

POWER CYCLING

Temperature Ty =+25°C

Duration Varies with Model

Input On-Current 6 mA

Qutput On-Current Varies with Model

Off Bias Varies with Model

Frequency 50% Duty Cycle
1000 500

+ _ +

® | 1= | OE | 1=%| O

PHOTOVOLTAIC RELAY CHIPSWITCH

PURPQOSE: The purpose of Power Cycling is to simulate the thermal and current pulsing stresses which
the devices will encounter in the actual circuit applications when either the equipment is turned on and off
or the power is applied to the device in short bursts interspersed with quiescent, low power periods. The
simulation is achieved by the on/off application of power to each device.
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CSk60 Ipu2R HTRB APPENDIX C S. Browmn

Date 5/20/93| S/owe3] 6/23103] 10522/93] 10/22093] 10028:93] 10028193] 11130003 11/30/93) 2/25)04) 302394 | 3/23/94] 10426194 ] A4124095] 87195 | £128195] 11213095] 31108096 6213196
Lot 2t 469741 | 4744A-1{4798A |4793B-1 |6536-1 6312A-1 |BE70-1 E420A-1 |6224-1 6643A-116926-1 |7036-1 |?450-1 7368-1 | ?652A-1[7109-1 |7246-3 |G6820-2{G?B06-1
ave, pre[meéy 1.96 182 146 1.3 1.53 1.75 1.94 1.7 1.78 2.01 2 1.98 1.78 1.8 1.53 1.5¢ 1.62 1.57 1.55
1 sig, pre{m| 0,35 0.25 0.21 0.0r .26 0.34 0.28 0.21 012 0.22 0.18 0.19 0.11 0.27 0.17 0.19 0.25 0.11 0.15
del ave(mA) 0.06 0.09 012 -0.01 0.02 0.27 0.28 1.18 0.93 -0.08 0.05 0.07 0.13 Q.36 0.93 05 0.32 0.1 0.23
del 1 zig[md 015 0.09 0.03 0 a 0.22 0.01 0.76 0.26 -0.01 0.02 0.03 0.04 0.16 0.47 0.26 0.18 0.04 -0.014

MRO-B2%63

46974-1

6643A-1

6926-1

70386-1

To46-3

GES20-2

Gra06-1

4744A-1

631241

G&6E20-2

0 Qoo =

I €D 3 f 00— ) B DD 00RO
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