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AC Type Earth Leakage Current Detector

Datasheet
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GENERAL DESCRIPTION
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Figure 1. Typical Application Circuit
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SS54123F G3 Datasheet
Ta = 25°C, unless otherwise noted.
Table 1.

Parameter Symbol Conditions Min Typ Max Unit
iRt B E 1 Vs, HA —RERE@IHUER =1mA; EiR 12 v
FRRinte B E 2 Vs HUZIREREQHAMAEBT I=1mA; 2R X 11 13 v
HEBERIR(ThAE 1) Is: Vs=8V;IN1-IN2=0mV; &if 168 252 uA
HERER(IDEE 2) sy Vs=8V;IN1-IN2=0mV; £i8X 150 205 uA
OS #mtHikaheEE Vos v Vs=12V;IN1-IN2=20mV 5 55 v

OS H#HIREIERTR 1 los v1 05=0.8V;IN1-IN2=20mV; &ig 250 850 A
OS HitHIRFIERITR 2 los_1v2 05=0.8V;IN1-IN2=20mV; £iEX 130 1550 pA
TR ERE Vi [INT-IN2[; Coa=3.3nF 475 4.95 525 mv
TREBELER B E Viersc 1.25 1.5 1.75 %
FERIFNETR Iowy Voa=1.6V; INT-IN2=20mV 57 3 33 uA
FEREVAREB R ViercoLy 15 v
iR S S HiERTE Tox IN1-IN2=20mV 28 ms
OS IaARKIR 2L Vs=8V; IN1-IN2=20mV 3
SRXFHSHRMYE _o—mimn ERXIKFNERME o gxznems
= 200.8 10T
200 1200
/
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Figure 3. losCurve In-40 C~125C
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Datasheet

SS54123F G3

ABSOLUTE MAXIMUM RATINGS

Table 2.

Parameter Rating

Ismax 8mA

Vs to GND -0.3V to +24V
OS to GND -0.3V to +6V
Input Voltage to GND -0.3V to +6V
Output Voltage to GND -0.3V to +6V
Storage Temperature Range - 65°Cto +150°C
Operating Junction Temperature Range - 40°Cto +125°C
Operating Ambient Temperature Range - 40°Cto +85°C
Soldering Conditions JEDEC J-STD-020

}EE%‘, B EREN RAREE e SEE KA ERIA

XRBMENNDE, FFRBAGEXLESETEMFHET
B H AR AMBIERRITEEIEIRIE . KEAEBNRATE
BEFH T LM 4R EE,

THERMAL DATA

BRAMEENESRIENA, EFEEEHGHER. &
A TIREIER, SR SS54123F G3. BIEHIERE
FABRIE T, FBHAERERE. EHES. REE
RN, ATREFREAMRIRE .

AEFEES . PCB RBERENNAF, REERLGTEE
REURN, SARERETUBIRARE. SHNER
(T ) EM&EFPH% 2E (T,) . SBHNIE (P,) i
H_I“J—I:lum (T ) EEHQ Eumr_(TA) *DDJ*% (PD) \ﬁ
TJ: A+(PDX HJA)
HENEZIMERE (6 ) EFFER 4 BIROZEMNTE
A%, EERRTNEIRGE. £EERSHMEY,

HTFitE:

FEFEERRIRIT. 0, HIERRENE PCB #48. /5
MIMERHMARMR. 6, NEEEET 4" x 3"N4E
IR, BXREMNFEAEE, H5%F JESD51-7H
JESD 51-9,

Y s SEIRPEUSE, B CIW. HENY BT
M 4 BiROEEFTE S L. JESD51-12 “IRE&EFIfE
BRFHENEEIER FEH, RMSESHEMRELRR
—[EE, \PJB HBERSEARRRNPVBEINE ﬁ'ﬁeJB
RR—KIER. AL, VY1 m?é@%*ﬁ*ﬁﬁﬁﬁﬁﬂﬁ
Xl jﬁﬂ'ﬁmgi XEREFESY & ?‘ﬂ;@“ﬁ%*%ﬁ

B. &5%8 (T) HiREE (TB) FOTh#E (PD) JONI =Wy
=5.

T/: TB+(PD X \IJJB)

BXY , WFARER, 5% JESD51-8 #1 JESD51-
12,

THERMAL RESISTANCE

0, FIY 5 EEIRESM, BISHIEEARIER ELISTI
%lﬁij‘zéo

Table 3. Thermal Resistance

Package Type 0)a 0;c Unit
8-Lead SOP 96 55 °C/W
ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
‘ without detection. Although this product features

patented or proprietary protection circuitry, damage

‘3@ I\ may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to

avoid performance degradation or loss of functionality.
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SS54123F G3

Datasheet

PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

O
IN1 VS

SS54123F
IN2 G3 [ 10SL

eNp —] TOP VIEW pry
(Not to Scale)

(] m— [ J0A

Figure 4. Pin Configuration

Table 4. Pin Function Descriptions

Pin No. Mnemonic | Description
1 IN1 B ERBANER
2 IN2 EHRBBANER
3 GND Eoyay:)
4 NC B=
5 OA R« AR SE B R A e R
6 DLY EREHR, IMEERES
7 osL AR AR S
8 VS RS
MARKING DIAGRAM

IniniSl

™M =Year&Month;
LLL =Trace No.

7

7

ST =Logo;
XXXXXX 2.+ =Pinl;
.- 3+ XXXXXX =Device name ;
S7 RRFFFF 4. RR =Product version;
5. FFFF  =Function;
AAAAYMLLL 6. AAAA  =Company Encode;
7
8

JUud
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Datasheet

SS54123F G3

THEORY OF OPERATION

SS54123F G3 2— =M. BT % AC EiRHERF
PRERTCH, wOFES VGS4123A TR, BAFENX
LHNEL LNRBEES . XANT 12V BREE, &0
SCR KNt 250uA . LIRS EREEIMATERE
160pA, EItE SS54123F G3 AIfEA/NNRSREME, b
(FAEEE 1577 N
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) 0A
GND
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DLY
Figure 5. S554123F Block Diagram

SS54123F G3 REfEERERRE. EEBRRK. =5
KBRS, FBEEines. WRBI, EREFIRE, 3E
RiF, TREP. KSR, LREMMTEERNRS.
BEEIMBEFERERR (ZCT) S EMIIETE
BT IR,

HEREBESTEN, THEREHSFI(ZCT)RNEILRE
S, REESETENBARMIK, ARIBEERE,
RS TENEAFKAKE . HiREIRNRMS BXTMR
ERIFERR(RMS)BMERT, &5 WREE H S8
FESaIMR AT =tE, RN SRRl iERE, MM
SRR SRR REIEE BT, AERE=AE
FEmE = 30mS:100mS MBkHEFIES, M
RIEHTISRAIRKHT, BIUthERERER.

DLY T{ERE

DLY BmbiErtiztin . BiERIMEINES, FHiE
PEEX)N, JUFERERNEEEHIESIER.
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Figure 6. RC Time set circuit diagram

X

B Veee = 1.5V, C,= 3.42uF(1uF+2.2uF+0.22uF), I,
= 3pA BT,

T,~ 1.71s

L\ =15V, C,=1.83uF(1.5uF+0.33uF), I,=3pA
B,

T,~ 0.915s

2 Veer = 1.5V, C,=0.8uF(0.47pF+0.33pF), I,=3pA
A,

T,~ 0.4
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TYPICAL PERFORMANCE CHARACTERISTICS

Unless otherwise specified, TA = 25°C

Residual Current 20mA Residual Current 20mA
T 1
Tek Stop [ 1 I 1 1 ] Tek stop I : I I : 1
! O  333.3mHz @ 3L.00mA ; O T ® 2oy
I Teis] 333.3mHz () -32.00mA i 0 333.3mH1 o 0‘000 v
i A166.7mHz  A63.00mA : i St bk | Aithy
gt | 3 o ; i
D i ‘ 3 |
B P
. ®
[a] (3] sz
"N Dud — 3 ;
1] ap2 &
@ wov }{1 00s 1.00kS/s = ]{ 15 Now 2023] @ ooy : 1.00s 1.00k3/s X 15 Nov 2023
100V 50.0mb B 10k points 1704 09:46:17 10.0v 200V & 10k points 120V 13:24:59

CH1: VS(PIN8),10V/div_CH2 : OA(Pin5),2V/div
CH3: OSL(Pin7),1V/div CH4 : LC,50mA/div

CH1: VS(PIN8), 10V/div CH2: OA(Pin5),2V/div
CH3: OSL(Pin7),10V/div. CH4: CT2(Pin2),2V/div

Residual Current Test 30mA(Whole) Residual Current Test 30mA(Part)
Tek Stop - [ 1 - ] Tek Stop ‘ [ 1 ‘ 1
| #33.3m @ 31.00mA T 667 @ 34.00mA
O 833.3mHz @ -32.00mA : &) 1667 Hz @) -34.00m4
.-/' k‘ £416.7rmH2 AB3.00mA ‘\— A8.333Hz A\63.00mé
D - 3 @ : : i
124 B
I
2]
4 fmmil TS u 4
= %
& wov 400ms 2.50ks/s “ 15 Nov 2023 @ wov i 20.0ms 50.0k5/7s A 15 Nov 2023
& 1.00v €@ 0oms & 10k points 170V 09:46:52 1.00% 50.0mA B 10k points 520mV 09:45:48

CH1: VS(PIN8),10V/div CH2: OA(Pin5),2V/div
CH3: OSL(Pin7),1V/div.. CH4 : LC,50mA/div
Leakage Current:22.4mA Time=1.93S

CH1: VS(PIN8), 10V/div CH2: OA(Pin5),2V/div
CH3 : OSL(Pin7),1V/div. CH4: LC,50mA/div
Leakage Current:22.21TmA Time=1.909S

Release Time Test Residual Current 30mA(Whole)

Release Time Test Residual Current 30mA(Part)

Tel

Stop I 1 | Tek Stop [ 1 1
H O  1667H @ 44.00mA O  1667H @ 44.00mA
: C  1667H @ -45.00mA - O 1667H2 ) -45.00mA
: \' A8333mMH  A89.00mA ‘*N A8.333H7  A89.00mA
: T b 7
D i D -
24 i » i 4
: ) - ;
i ﬂ iy ] j
£ = RS
2] ; (a] ~
PR a—— i o - "N S e S WA S — e
0] (5] ; \/
@ 0oV 200ms 5.00ks/s % 15 Nov 2023 @ wov : 20.0ms 50.0ks/s \ 15 Nov 2023
& 100V € soomd w 10k points 520mY 09:50:51 1.00Y 50.0mk & 10k points 520mv 09:52:05

CH1: VS(PIN8), 10V/div CH2 : OA(Pin5),2V/div
CH3 : OSL(Pin7),1V/div CH4: LC,50mA/div

Release Time:30mS

CH1: VS(PIN8),10V/div CH2 : OA(Pin5),2V/div
CH3: OSL(Pin7),1V/div CH4: LC,50mA/div

Release Time:31mS
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Release Time Test Residual Current 60mA(Whole)

Release Time Test Residual Current 60mA(Part)

Tek Prevu [

i i - | I Tek Stop : f i -
! (] 1667 H: @ 88.00mA : | 16.67Hz € 68.00mA
¢ @ 1667 H: @) -88.00m4 | 1®) 16.67 Hr ) —#8.00ma
i A833.3mHz_ A176.0mA ' £8.333H  A176.0mA
i ! ! B ! |
1 | : /
; E § ool : i 3
B - i ; B : :
: ﬂ : : '\T 3 L
Dk ; . : = : :
= ‘ z g i
o i : 0 o ;
it i ’ b e bbbl b ,JH vl e P — -“-‘&‘““«w ittty / ettt o ik =‘7‘“‘v e —
i i i !
o . & @ v . &
. £ : : . 5 :
@ wov 200ms 5.00kS/s N\ 15 Now 2023 @& wov ][ZU‘Ums 50.0kS/s [ H 15 Nov 2023}
& 100V € 100ms B 10k points 1,10 ¥ 09:53:48 & 10V € 100ms & A 10k points 110 Y 09:54:24

CH1: VS(PIN8), 10V/div CH2 : OA(Pin5),2V/div
CH3: OSL(Pin7),1V/div CH4: LC,100mA/div

Release Time:30mS

CH1: VS(PIN8),10V/div CH2 : OA(Pin5),2V/div
CH3: OSL(Pin7),1V/div CH4: LC,100mA/div

Release Time:31mS

Release Time Test Residual Current 150mA(Whole)

Release Time Test Residual Current 150mA(Part)

Tek Prevu : I | I Tek Prevu I | 1
i : [ 1667 H2 @ 212.0m4 0O  Iorr @ ZizomA
- | O 1667H @ -220.0mA |7 O 1667H O -224.0mA |
3 AS33.3mHz__ A432.0mA ASITIH A436.0mA
x : e J D '
. -
B d i 24 i !
G = 1 | 4
B ey ‘ > = !
o . g [ (=] a5 o
i o2 s i i 4k i 2 o -
o ‘ \ (o) I MY ) & ;
o0V e o0k ~ 15 o 2023 100V }[Eﬂ.ﬂms 50,0kS/s % }[ 15 How 2023}
Eg 100y 200ms & }[ 10k points i ][ 09:55:37 ] 200 € ik & L 0kipofitS 110V 09:56120

CH1: VS(PIN8), 10V/div CH2 : OA(Pin5),2V/div
CH3: OSL(Pin7),1V/div CH4: LC,200mA/div

Release Time:30mS

CH1: VS(PIN8), 10V/div CH2 : OA(Pin5),2V/div
CH3: OSL(Pin7), 1V/div CH4 : LC,200mA/div

Release Time:30mS

Release Time Test Residual Current 250mA(Whole)

Release Time Test Residual Current 250mA(Part)

Tek Prevu [ [ 1

- 1 4 Tek Stop I | ]
; ; 1 O] Lesrh: @ 3540mh ] v O %o @ Hiomk
) @ 1.667 Hz () -366.0mA : b ) 16.67H @) -366.0m4 |
i | £833.3mHz AT20.0mA D i A8.333Hz £720,0mA
: 3 |
» ! B : -
| 1 - s 4
B j 5 : :
m 53 .
= : .
. : ) it \ ‘
‘ : \ s
2 o e e — s e 1 T\ . e e
(b} { S (b} : o~ :
=4 : — :
@@ 0oy 200ms 5.00kS/5 o 15 Hov 2023 @ oy 50,0k5/s %, 15 Nov 2023
L00Y 00mA & 10k points Loy 09:59:23 1.00v 10k points L10Y 10:00:18

]

CH1: VS(PIN8), 10V/div CH2 : OA(Pin5),2.5V/div
CH3: OSL(Pin7),1V/div CH4 : LC,300mA/div

Release Time:20mS

CH1: VS(PIN8),10V/div CH2 : OA(Pin5),2.5V/div
CH3 : OSL(Pin7),1V/div CH4 : LC,300mA/div

Release Time:20mS
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WFFariSeE , Residual Current Test 30mA(Whole) kBB %s

WFFFaieRE , Residual Current 30mA(Part)

Tek Prevu E | ] Tek Stop i [ | i 1
“1668s @ 50.00mA ; 5 : 0  Goim @ .00
-812.0ms @) -50.00m#A | O 17.36H () -46.00m4
A856.0ms  A100.0mA } A%.333H  A91.00mA
® 5 -
. L e
! / i Ji A f 3 )f*\?“\ Ff\\ !
4 g _— e g . A \ / ‘\ If'
B e e e s B X f e e e / i [ \ s 4
: : e ) VAEAVASAVAEAVES AVARAV/
e = ‘ : @ L0 8 7 20.0ms 50.0k5/5 e 14 Nov 2023
égoﬁn\(/ el [400ms f;ogiifnig m\A }[ ?gﬂ;é;oz g 500mY @ 50.0mh ][ v-2.4 .10k points 360mY ][ 14:59:26 J
CH1: VS(PIN8),10V/div CH2: OA(Pin5),2V/div CH1: VS(PIN8), 10V/div  CH2: OA(Pin5),2V/div
CH3 : OSL(Pin7),0.5V/div. CH4 : LC,50mA/div CH3 : OSL(Pin7),0.5V/div CH4: LC,50mA/div
WiFFiEE, Residual Current 60mA(Whole) WRFFariRRE, Residual Current 60mA(Whole)
Tek Prevu ] [ 1 . | Tek Stop : [ : = 1 ]
01 eaa.amiz @ &4.00mh | 3 O  s0m @ 90ma
/ W ‘ O s © -s6.o0ms - e \\m P A
o : 2416 7mH:  A170.0mA o ! £8.333H  A130.0mA
B i B
LI I 1 L :
; ; 4
» . - ; B T
i 3] B fa ~ —
T | A AN AN
L s e W AVEVAVAVAVEY
il B0 (o] i NN N U W AN \,/
o0y ) 100 Tsoke x T oy 2023 o0y ) T20.0m BENSE iy 14 Nov 2023
500mY 100mA ][ " lUkpomsts %mv ][ 15:02?20 ] S00mY 100mA J[ ¢ 10k points 360my ][ 15:06:11 }

CH3 : OSL(Pin7),0.5V/div

CH1: VS(PIN8),10V/div CH2 : OA(Pin5),2V/div

CH4 : LC,100mA/div

CH1: VS(PIN8), 10V/div CH2: OA(Pin5),2V/div

CH3 : OSL(Pin7),0.5V/div

CH4 : LC,100mA/div

ETFFTiSEE, Residual Current 250mA(Whole)

EFFeTieRE, Residual Current 250mA(Part)

TeKPreVu [ I T T
7 = Tek Prsty 1 — L ‘
! o™ £33,3mH 390,0mA : ! . .
} | | gp— o L inii € “300:0n i - 0 16.13H @ 380.0mA
' O 8333mHz (O -370.0m4 :
: Ad16.7mHz A760.0mA ; s @) A724HE Y, - 200 Onix
@ ! ] i . ] D | A A8.333H  A670.0mA
B 3 3
] |
| \ | 4
B ; L : “ y; 1
' B . T
: = - - o
! N e T -"/'\?l_ M \.
4 - fx F R G & ok T
W A/ X £} LW LT
(b} it s !
S i i
& oy 4003 2.50kS/5 e 14 Nov 2023 10.0¥ / ][20 0ms 50.0k5/s [ 8 J[ 14 Now 2023}
500mYy 500mA 10k points J60mY 15:08:03 500my € sooma 10k points 360mYy 15:07:05

CH3 : OSL(Pin7),0.5V/div

CH1: VS(PIN8),10V/div CH2: OA(Pin5),5V/div

CH4 : LC,500mA/div

CH1: VS(PIN8), 10V/div CH2: OA(Pin5),5V/div

CH3 : OSL(Pin7),0.5V/div

CH4 : LC,500mA/div

Notel : WiFFRI{ZEENT RIS SRTRhE 2 (A EE
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OUTLINE DIMENSIONS

COMMOM

DIMEMSIONS

(UNITS OF MEASURE=MILLIMETER)

Bt B = .
03 SYMBOL | MIN NOM MAX
- Illlf'l\ A3 l.l‘\g 1
1 . * / A 135 | 1.55 | 1.75
r ' ' \ A f Al 0.0 | 0.15 | 0.5
A2 : \ i A2 1.25 1.40 1,65
¥ /1 e
L H —] — ! B F{_/J s bi 0.37 047 | 047
Al 1\ i B=" 92/} Alc 017 | - 0.25
: \ A Al 017 | 020 | 023
L]\ ~ : (0] 4.80 4.90 5.00
e ’f\“ £ 5.80 6.00 6.20
El 3.80 380 4.00
e 1.27B5C
L 045 | 060 | 0.BO
D L1 1.04REF
= L2 0.25B5C
R 0.07 - =
I - o - R1 0.07 - =
| | ] h 0.30 0.20 0.50
b1 ] o B
| B 1 15 17 19
A [P 11° [E3 15°
i 03 15 17 19°
1 04 11 [E3 15
{
E1 E
- Ly A T
INDE X BASE METAI

SECTION B-B

.

NOTES:
ALL DIMENSIONS MEET JEDEC STANDARD MS—-012 AA
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

q

e | _..\E.._'% PO

Sz
]

Figure 7. 8-Lead Small Outline Package [SOP]

Dimensions show IN2 millimeters

ORDERING GUIDE

ns HEmp REEE MK code BiEHN BEERYT
54123F
$554123FG3 SOP8 -40°C to0 +125°C G3PPDA 3000/#% 1358
AAAAYMLLL
. ST =Logo;
XXXXXX o =
. + XXXXXX =Device name ;
Eﬁ RRFFFF . RR =Product version;

FFFF  =Function;

AAAA - =Company Encode;
™ =Year&Month;
LLL =Trace No.

AAAAYMLLL

INIRINI

e A FMRE AN TSR 51T B SO ST BIBUR

@Slllwn
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