1) Introduction

Increasingly power supplies used in applications such as home appliance,
office automation,communications and industrial area need to operate on

the main AC line 100V and 200V as products are manufactured for global
markets.

Traditionally power supplies have been designed to operate on either 100V
or 200V AC mains,as products were manufactured for local markets.

The MK-series permits the use of 100V and 200V AC line source by
automatic sensing of the main AC line.

This application guide describes the MK-series, its electrical circuit
design,mounting procedure and applications.

2)The MK-series
)2-1 General description

MR-series is designed to operate with input range 90-132 Volts AC and
- 180-276 Volts AC with output power capability of 50-150 Watts( higher

output power can be achieved by using external triac together with the
MK series) '

The MK-series automatically determines whether the input voltage level
is 100V or 200V,and will switch accordingly to voltage doubler mode or
full wave bridge rectification mode. The rectified voltage level for both
modes is similar.The switching between the voltage doubler mode and the
full wave bridge rectification mode is done by built-in triac, so
minimising use of external components.

The MK-series is housed in a 7 pin single in line package which is light
weight,compact and ideal for portable equipment.

_2-2 Benefits/Features

)

) a) Power supply damage caused by selecting wrong rectification mode
in manually operated 100V/200V switch is eliminated together with
reduced possibility of inductive noise on electrical line.

b) Power transformer does not have to be designed for full range
input voltage, hence the power output is increased.

C) Few extremal components required, simplifying design and improved
efficiency.

d) Fully mold package with insulation voltage resistance
AC 2KV/1 minute. The internal thickness of the mold is >0.71mm.

€) Built-in protective device prevent damage resulting from
instantaneous outages and voltage drops.(MK1210)

f) Doubler voltage rectification mode can be delayed using external
capacitor on the MK1210.
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Absolute Maximum Ratings

MK1110 Electrical Characteristics

Item

of switch-over
voltage

Symbol Conditions Ratings Units
Storage Temp. Tstg -30 - 125 °c
Operating Temp. Top Case Temp. =10 - 100 °c
Junction Temp. Tj 125 °c
Peak off-state VDRM Tc=25°C 500 v
voltage
RMS on-state IT(RMS) Tc=66°C 10 A
Current
Surge On-state | ITSM Tj=125°C 100 A
Current
Current Square 12T Tc=25°C 10 A2S
time 2msg t < 10ms
Power PD Ta=25°C 2.4 W
dissipation Tc=100°C 6.0
Dielectric Vdis 1 minute 2 Kv
Strength
Isclation Ris 500v 100 Mohms
Resistance
Electrical Characteristics (Tc=25°C)
Item Symbol Conditions Ratings Units
T |Off-state IDRM VDRM=500V MAX 100 ulA
R |Current
I
A |On-state VTM ITM=10A MAaX 1.6 A"
C |[voltage
Thermal Ojc Junction to case | MAX 4.1 °c/w
Resistance
D |Reverse IR VR=§00V MAX 10 uA
1 |Current
Forward VF IF=0.1A MAX 1.7 \'4
Voltage
Starting Voltage Vs (AC). MAX 70 V(AC)
of voltage doublgr Vs (DC) pin 3-7 MAX 90 v(DpC)
Switch-over Ve (AC) 145-165 V(AC)
voltage Ve (DC) pin 3-7 195-220 V(bC)
Temp.Coefficient Kt Tc=-10 to +100°C| TYP -30 |mv(AC)/2
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. MK1210 Electrical Characteristics
Absolute Maximum Ratings
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Item Symbol Conditions Ratings Units
Storage Temp. Tstqg -30 -+125 T
Operating Temp. Top Case Temp. -10 -+100 °c
Junction Temp. T +125 °c
Peak off-state VDRM Tc=25 °C 500 \'4
voltage
RMS on-state IT(RMS) Tc=66 °C 10 A
Current
Surge On-state | ITSM Tj=125°C 100 A
Current
Current Square 12T Tc=25°C 10 A2S
time 2msg t < 10ms
Power PD Ta=25°C 2.4 W
dissipation Tc=100°C 6.0
Dielectric Vdis 1 minute 2 KV
Strength
Isolation Ris 500V 100 Mohms
Resistance

Electrical Characteristics (Tc=25°C)
Item Symbol Conditions Ratings Units
T |[Off-state IDRM VDRM=500V 'MAX 100 ulA
R |Current
I
A |On-state VTM ITM=10A ‘MAX 1.6 \
C |voltage
Thermal Ojc Junction to case | MAX 4.1 °c/w
Resistance
D |Reverse IR VR=800V MAX 10 uA
1 [Current
Forward VF IF=0.1A MAX 1.7 \'
Voltage
Starting Voltage Vs (AC) MAX 70 V(AC)
of voltage doubler Vs (DC) pin 3-7 MAX 90 V(DC)
Switch-over VCc(AC) 145-165 V(AC)
voltage Ve (DC) pin 3-7 195-220 v(bC)
Temp.Coefficient Kt Tc=-10 to +100°C| TYP -30 (m(vac)/%
of switch-over Voltage
Cancel voltage VuL pin 3-7 TYP 25 V(DC)
of full wave rect.
- 4219387 0004374 T94 W —3-


http://elcodis.com/parts/6189296/C102.html

2-4 Typical Application Example
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5 MKYY-x
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2-5 Equivalent Circuits

* MK1110

LR3
3

2-6
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) O , O
U\ , 1 i
MK1110] |5, ®
LY 3
1.4207“‘

0759}
———

6%254=15.24
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| * 3)- Functional description

\ " 3-1 Operation of the Voltage doubler and the Full wave rectification

: modes . .
The MK-series uses voltage doubler rectification when operating at
100V and full wave bridge rectification when operating at 200v.
Figures 3a and 3d show the 100V to the 200V mode switching stage.

a) Voltage doubler rectification
In the 100V mode,the Triac is ON.Positive half cycle charge
capacitor Cl as show by —————__ line in figure 3a. The negative

half cycle charge capacitor C2 as shown by — - — - line in
figure 3a.

The applied 100V voltage results in a peak voltage of 142V across
Cl and C2. Note as an approximation whenever the input voltage is
at instantaneous minimum,one capacitor is at its minimum, but the
other capacitor is half way between peak and the minimum voltage.

These rectified voltages result in a ripple wave having an average
value of 240v.

. b) Full wave bridge rectification

) In the 200V mode,the Triac is OFF.Capacitors Cl and C2 in series are
charged to peak line voltage each half cycles as shown by ——=—=- and
——=- —-—1lines in figure 3b.The applied 200V results in a peak
voltage of 282V across the series capacitors Cl and C2. These

rectified voltage results in a ripple wave having an average value
of 260v.

3-2 MK-series functional description
When the mains is applied the Triac is in the OFF state.As the mains
voltage level rises, typically at 50V the Triac is turned ON as a
result of transistor QI biased ON via the resistor ladder R3,R4 and
zener diode DZ1(see section 2-5, MK1110 and MK1210 equivalent
circuits). At this instant the voltage doubler mode starts.

When the input voltage reaches typically 155V, transistor Q2 is
biased ON via resistor ladder R6,R7 and zener DZ2 which pulls low
the R4 and Dzl connection switching OFF transistor Q1 in-turn
switching Triac OFF. At this point the MK-series pulls out of

. voltage doubler rectification mode and full wave bridge

) rectification mode starts,refer to figure 3e.

The MK1210 has built-in protection function to latch into the full
wave rectification mode. During full wave rectification transistors
Q2 and Q4 are biased ON, keeping Triac OFF. If mains voltage drop
or there is mains failure, the MK1210 transistors 02 and Q4 function
as a latch in the ON. state thereby not allowing Triac to turn ON.
The rectified voltage drops linearly, refer to figure 3f.

When the mains is reinstated and has not dropped below typically
50VAC, transistors Q2 and Q4 stay latched ON, not allowing MK1210
to drop into voltage doubler mode and continue to function as full
wave bridge rectification. Only when the mains as dropped below
S0VAC transistor Q2 and Q4 are biased OFF turning Triac ON allowing
voltage doubler rectification.

The MK1210 has a delay time function. By means of capacitor(value
dependent),refer to section 4-2-2, connected across pin 5 and pin
6,delay can be set from switch ON (mains applied) to MK1210
dropping into voltage doubler mode.
.._6_.
MR 42193487 0004377 773 WN
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~100vV/200Vv Manually Operated Switch

(AC)

3b(200V)

(AC)

-

Voltage across _
A and B

B and C

Rectified Voltage
across A and C
240v

NOTE: Triac is built-

Vin=200

fotr clarity shown externally
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Rectified
Voltage
260v
3d(200V)
—-7—
in the MK-series,
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Voltage Doubler 0
Rectification

Rectified 300 -VOltage Doubler ¢

voltage Recitification
Start
(V) 200'— ) SN Bridge
Rectification
100 +
) 0 L4 1 H 1 'l
0 50 100 150 200
(V AC)
Input Voltage
3e MK1110

Voltage Doubler .”. Switch-over
Recitification & voltage

Rectified 300 -VOltage Doubler +

voltage Rectification
\ Start
) V) 00k
\ K Bridge
Rectification

100 +

‘i Rectification
Latched
0 . . : ’
0 / 50 100 150 200
(V AC)
2212 gggevmcage Input Voltage

Rectification

3f MK1210
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. 4)xApp1ication circuit examples

4l

Circuit and parts list

- 4-1-1 MK1110

Downloaded from Elcodis.com electronic components distributor

W= D101 1 —o+
VWV C107 I
- — = C106 R102 ¢
— f
A )
—_————— G102 |R104
! 3 ;}~
+
oot | MK1110 ,}
A N _&7 6 5 I l’ <
R103 D102 l——-—-fr——-;::]>——-—J c103 |R105
TR
C105
é A} -
PART No. TYPE RATINGS
R102 Metal film resistor 30 ohms 3w
R103 Winding resistor 15 ohms 2w
R104 Metal film resistors 100K ohms 2w
R105 " 100K ohms 2W
C102 Electrolytic capacitor 390uF 250v -
C103 " 390uF 25ov
C104 " 4.7uF (* ) 400V
C105 " 100uF (* ) 16V
Cl106 Film capacitor 0.047uF AC250V
c107 " 0.1uF 50V
D101 Bridge diode D3SB60
D102 Diode kv 1A
* Cl04 and C105 acts as power source during total power
failure to keep MK-series internal cct. powered
__9_
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4-1-2 MK1210

Lot RI0! Vout
W—1D101] ——0 4
WY - c107 +
haad — Cios Rz | & s
) k:l__“____ ¢102 | R104
! {3 4 2
+
out | MK1210 |
‘v‘v‘v *‘—67 6 5 I 14 é
1
103 Doz L-—T—ﬁ-—‘ c103 |R1os.
TR
€105
& - 0 —
)
PART No. TYPE RATINGS
R102 Metal film resistor 30 ohms 3w
R103 Winding resistor 15 ohms 2w
R104 Metal film resistors 100K ohms 2w
R105 " 100K ohms 2w
C102 Electrolytic capacitor 390uF 250v.
C103 v 390uF 250v
_ C104 " 4.7uF (*2) 400V
)
. C105 " 100uF (*2) 16V
C106 Film capacitor 0.047uF AC250v
' C107 " 0.1uF 50V
D101 Bridge diode D3SB60
D102 Diode 1kv 1A
] .(f U [NV '1\
- - -
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4-2 Special characteristics

4-2-1 Characteristics of Switch-over voltage versus frequency

160
&
] IS5
Iy
)
| "
a" lSO et et .- ﬁ] _O—-
”~~ i ,-""" MKlllO
Bg [I L] —@—  MKII10
-C': | F ..... - NKi 11
Q>
“ A
-H "_h"
145
| g9 4
)
10 | I

Frequency f(Hz)

4-2-2 MK1210 Voltage double delay time versus capacitor value

10
Q
") g |
mE 1
,'P, g = Vin=ACI100V
. o & ———
a —
1/
//
0.1
10 100
C105 (uF)

(MK1110 has no time delay function)
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5) Miscellaneous
- 5—1 MK-series high power application circuit example
For high power application external Triac can be used together
the MK-series pin 2 which acts as a Triac current gate drive.
Section 5-1-1 and 5-1-2 shows application with MK1110 and
MK1210 respectively.

5-1-1 MK1110

Vout
Liot Aol o4
Vin{ac) Fiof D101
1 Wil - 10§ RIOL 4
Clo = AT c10% Tcioz T atos
[
TRIAC2 J_
__"3.'10—' . } R107 C109
s 4 2|! R108 A
» 4
clo4 c103 | R1os
) | MKi110 |
A~ : +7 s 5 —Jl
A103 D102 Y S
1T
c105
o —
PART No. TYPE RATINGS
R102 Metal film resistor 30 ohms 3w
R103 Winding resistor 15 ohms 2W
R104 Metal film resistors 100K ohms 2w
R105 " 100K ohms 2w
R107 Carbon resjistors 100 ohms 1/2w
) R108 Metal film resistors 100 ohms 1w
C102 Electrolytic capacitor 390uF 250V
c103 " 390uFr 250V
C104 " 4.7uF (* ) 400V
C105 " 100uF (**) 16V
C106 Film capacitor 0.047ur AC250v
C107 " 0.1luF 50v
C109 " 0.1uF 50v
D102 Diode 1kyv 1A
-12— €104 and C105 acts as power source during total power failure to keep

MK Series internal cct powered.
B 3219387 0004383 TT7? H
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- 5-1-2 MK1210

\ Lol R101 Vout
Vin(Ac) Flo1 D101 —+
C1o o= X = C166 R102 &
]__‘ cro2into4
' TRIAC2 l
j— ‘ } R107 C109
s 4 ~_—'—;1_‘_ A108
ot MK1210 Ten
v o | T__g_ 3 |
LB
C105
) PART No. TYPE RATINGS
R102 Metal film resistor 30 ohms 3w
R103 Winding resistor 15 ohms 2w
R104 Metal film resistors 100K ohms 2W
R105 " 100K ohms 2w
R107 Carbon resistors 100 ohms 1/2w
R108 Metal film resistors 100 ohms 1w
C102 Electrolytic capacitor 390uF 250v
C103 " 390uF 250V
) C104 " 4.7uF (*1) 400V
Cl105 " 100uF (*1) 16V
C106 Film capacitor 0.047uF AC250v
C107 " 0.1luF 50v
C109 " 0.1luF 50v
D102 Diode 1kv 1A
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Triac characteristics

5-6

MK1110/MK1210 Power dissipation

Tj=125°C

o
9 5 v T . —
....... S i Gl ol SEDCEUT CEDS SIS R S U S I S NN S O
| i H H
A " g " "
....... R e R s S it it TS S Ny S I SIS NS S A
: j : :
H H A : : o
: 4 4 : . —_—
U : ] :
.................... N fommmmedecerond e b L]
h : ; : :
PN H ' R
[ et Rl SUDTEET SEE-TEE & VSt MU R S AU SIS SR R S
1 T : T ™ T T Y oo
[l 1 ' I} 1 L} 1 ] [ .
Rt SADIEES STE TES EETHDSNS S WU SO S S S S S S S
SR S SRR SR S P SO\ N S PRSI OIS AR SR A S
' J : . H . H
: : : : AN _ o
Fecdoecalredacnten e Bt et T G, brcndana ANecdena bacdene Looodeue 4 e -
. ) . . . i :
H . H ' :
bredenaha. decapbamtana LR SR SR W D e rduva bowdmw LR L. f YU S d o
: : : ; : : <
et LR SRS SRR S SE faadaca feadaaa DT TN SUpigh NSy DI AU SR
H , ' ' , H
LR LTS SUNSCEIY P S . [ 5 ] s
R RN N S PR [ P LS R SN ST 0N AR Wl I S
o~
heedeachan N S U SRR S SN S A booden- [ N R W S
h ) H 1 1 . ,
RS K S JI oo U S I S R U PN AN SU AR S W
1 1 1 [} 1} L} .
O o~ o0 <+ [«

(M) & uotaedTssTp I9MmOd

IT(rms) [A]

On-state current

B 4219387 000438bL 706 HN

Downloaded from Elcodis.com electronic components QJStri butor


http://elcodis.com/parts/6189296/C102.html

125

120

90 100 110
Case Temperature Tc [°C]

80

70

MK1110/MK1210 Derating Curve

T ; T : ; ; T T : T : T

. . . . ; . . : H H . .

! Y ematemaea . PP MR PR heed- s - RPN R RSP S, temehosdanakedoo ot
PRI R SRR S L D . IR O SR S : : : : , : .

: i : , , . . . . . . . . j

. ' ' ' H h N H : H ' ' LA H

; : : : : T ; > : T : : : :

. . . H . . . . . . . . .

. : : b H : : H : : ; : d :
ISR IS S feeo}end R tood--- beedeotoodooe poedeae R teeabe- EJ I S SN SO
) H . H . H ; H ' . . s : .

H , : . : . . ' . : . A :

: : : : : n : : : P : :

; . . . . : . ! . : . .

. . . . . . . . , . d . .
RPN SSOLAY SR S SR SN PRI S P [ [ S R KRN S RSN SR S deem
H H . . H . . : ; . . . H 4
H H H H H H : : ' ) 4 : .

) . : N N : N : : ) : ' : }

: ) R . . : i : . H : : : .

, . . H . , ' : : . . .
RN KT SRR SUNCIIN S S PR DRI N S AV [ O S N RPN S O S K
s ) 1 : . . ; . : : ¥ H ) .

: H : : : : . ' . . . : . .

: : : : : : . . N : }

, . . R . : : . . . . . !

; . . : : . : : : : . . )
LI IR SR I PRI S ceebeedeectods LS S 4N P LU S deecbeadann
s j : : : M ; d : y . .

: i ' . : . H : : . . . .
: H H : H H ; M : :
: . : : N ; . . : : N ) 4
: . . : . ' . . . : . ; , R
, ' . . : H H : . . . . :
SR JLON (RN SRIPIP PUSR U RN S AR IR S I 4 S I TN LN SR T e
: : : : . : ; : , : : . :
' : : : . : H : , H H !
: : . : : : H : ! : . :
: : : : : + L : - : : :
' : R . . ; : 7R , ' . . .

. , . : : . . : : . . . . .
SR P [N RPN SIS O I AU S I IO < (RO I O DU SRR UL S e
: : . ; h : ; : : : : : :

. : N : , : H : : ' . .

! H : : : : : : ; : : !

: : : : : ! ; : . . : : :

. : . : R j : . R . R H . .

H . ! . . i . : . . . ; : :
SN S R ST CRRSHIY S A R R O 7 S P PR FN SO S AU S
T : : : h h h h : T . ) ' :

, , . : . H H : H . : ' :

i . : . : : : . . ; .

: . j : H H J . . . : . .

. . . , : ' \ ' . : . H . :
bedaochen S U SR IS SR RN /4 SR IR S A R PO T PN S deeclen aeee
. ) ' : h h h : : : ] d :

H : . : : . . H ' . ' . .

: . . . A . . , : . . :

) T 5 : . . j . : . . . .

. H : . , H : . : . : . : '
pemdeoebnedanntca et o { SR . | S - cenecebsndena [ b ope = P TR S decahea dwmmbne el A --
] ] ] h . 0 : : : ' ] d d
. H . . . . H . . ' . . . .

: . . . ' . . . : : . : ,

: : : ; . . ; T . : : v . :

. : , H H : ; , , J : . H
PR R AP S S O (R SRR 45 PRV U PR RPN SNy SR N PO S O devalen [T demepoad tma
d ] 3 ’ ! ! ! N : ! d ) ]

: 1 . . . H : : . , : . .

. . . . . . : . . :

y . : : : y . : : ; ; : ; ¥
: : . : . ! i H , . ' . '
S DR fecadans (RS Y S cedooatocdaan Locdaua N PR S, decebecaaoo cedeecpondac b0 een
+ ] ] i h 4 b : $ | 4 4 4 )

, ' ) \ . . . R R H . . : ,

. i . : . . : . : . . : . :

. . : . : T : ; : : T ; ; :

: . . H . . H . ' i : H H .

. : . : , . : : I H H ; ; :
becgemefondaacdons LI B DR FOR [ beedeos boodeae beeden 3 : T S K S KOO L
L 1 1 . ] [ ‘ . . . 1] [ . I3
. : : . : : . : : : H : ! H
: : : : T : N : ' : : : :

1 L] * [} 1 ' 1 . I} . . ] a .

. 1 " 1 ) + ! [ AP LA S -l'l . : 3 !,
R P R S LI eecd--- PR beadean [ . ' RO IS S N S L G R,
' ' ' ] . v . . ’ . ' N ) N
: . ' : . : : : : H . : H :

" : N : : > N : : : : : : :

. . , : : H ' : H . . ) .

. : . ! : : . . , : : , . :
SN S SIS SRULIUI SV N S N [ [ L I I KPR I KU S -
. j H . : : . : ; . . H ) N
: ' : . H . H H : H : : : H

60

[v] (swmx)II 3uaxxno 23v3IS-UQ

50

B 8219387 0004387 Guz2

Downloaded from Elcodis.com electronic components distri butror


http://elcodis.com/parts/6189296/C102.html

PAGE(S) INTENTIONALLY BLANK

M 4219387 0004348 589 W

Downloaded from Elcodis.com electronic components distributor

j7


http://elcodis.com/parts/6189296/C102.html

. 6 Reiiability

Shindengen makes every
design,quality and reli
diodes,transistors and

1 Test method and conditions

effort to maintain and improve the
ability of all products. The MK-series uses
other parts manufactured

by Shindengen. All
parts have been individually tested to ensure qua

lity and reliability.

No.| Test Item Conditions Period No. of Failures
samples
1 |High Temp. Ta=125°C 1000h 10 0
storage
2 |Moisture Ta=85°C,RH=85%| 1000h 10 0
resistance :
3 |High Temp.No o/p| Ta=100°C 1000h 10 0
with I/P applied 1/P=200VAC
Io=0A
5 4 As above with Ta=85°C,RH=85%( 1000h 10 0
moisture I/P= 200VAC
Io=0A
5 |[Temp. cycle -30C ~RT~ +125% | 30 cycle 10 0
(30m) (15m) (30m)
6 |Soldering heat [260°C +/- s5°C 10 sec 10 0
1 - 1.5mm from
body
7 Terminal tension|weight 1.0Kg 30 sec 10 0
8 Terminal bending|weight 0.5Kg 2 times 10 0
9 |Solderability 230°Cc +/- s5°¢C 5 sec 10 0
1 - 1.5mm from
v) body
2 Criteria for passing the test
No Test item Conditions Criteria
1 Starting voltage of MAX 30V(DC)
voltage doubler (Vs)
2 Switch-over Voltage (Vc) 195-220v(DC)
3 Off-state current VDRM=500V MAX 200uA
4 On-state voltage ITM=10A MAX 1.8V
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