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1. General description

The TEA1708 is an automatic discharge IC for X capacitors with a low power consumption
(typically 1 mW at 230 V (AC).

A 500 V clamping circuit is integrated, protecting the IC during mains surges. In a typical
application with only two 200 kQ resistors, the maximum differential mode mains surge
voltage allowed exceeds 6 kV. A metal oxide varistor is not required to protect the IC.

The X capacitor discharge current is internally limited to 2.3 mA. The discharge delay
timer is set externally using a low voltage capacitor.

The very low power consumption in combination with a large discharge current enables
the use of a large value X capacitor to reduce EMI while retaining the low standby power.

2. Features and benefits

B 1 mW power consumption at 230 V (AC)

B Integrated 500 V clamp; no metal oxide varistor required to protect the IC

B Self supplied, no external bias required

B Discharge current internally limited

B Adjustable discharge delay

B Very high differential surge: 6 kV with two 200 k2 resistors

B Easier application design, resolving EMI issues while retaining the efficiency level

3. Applications

B All AC connected power supplies with X capacitors = 100 nF requiring a low load
standby power.

4. Ordering information

Table 1.  Ordering information

Type number Package

Name Description Version
TEA1708T S08 plastic small outline package; 8 leads; body width 3.9 mm SOT96-1
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5. Block diagram

GreenChip X capacitor discharge IC
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Fig 1. TEA1708T block diagram
6. Pinning information
6.1 Pinning
ne. [1] [ 8] HV
TMR2 [2] Ic [ 7 nc
ne. E E n.c.
TMR1 [£] [5 | Hv2
asg-007784
Fig 2. TEA1708T pinning diagram
6.2 Pin description

Table 2.  Pin description

Symbol Pin Description

n.c. 1 not connected

TMR2 2 timer pin 2

nc. 3 not connected

TMR1 4 timer pin 1

HvV2 5 high-voltage mains connection 2

nc. 6 not connected

n.c. 7 not connected

HV1 8 high-voltage mains connection 1
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7.

GreenChip X capacitor discharge IC

Functional description

The TEA1708 incorporates a timer and a zero-crossing mains voltage detector. If a
positive or negative voltage above the threshold zero-crossing mains voltage (20 V) is
applied between the high-voltage pins, the timer charges the external capacitor on the
TMR1 and TMR2 pins. If the voltage between the TMR1 and TMR2 pins reaches 1.2V, a
discharge current is activated. If the voltage applied between the high-voltage pins, is
below the threshold zero-crossing mains voltage, the external capacitor is discharged and
the discharging stops. The discharge current is internally limited.

When an AC mains voltage is applied, the timer capacitor is charged between the mains
zero crossings and discharged during the mains zero crossings. When the AC mains is
disconnected and a high voltage remains on the X capacitor, the timer charges the
external capacitor above its discharge activation threshold voltage point (1.2 V), switching
on the internally limited discharge current of the external X capacitor.

Mains disconnect

N

AG Mains M—

N

TMR vaoltage 1.2V

28s-007 788

Fig 3. Functional behavior

To protect the IC during mains surges, a high voltage clamping circuit is integrated. The
clamping circuit is activated for = 500 V positive and negative voltages. The high-voltage
pins HV1 and HV2 are fully symmetrical.
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8. Limiting values

GreenChip X capacitor discharge IC

Table 3.

Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions Min Max  Unit
Voltages
Vrvri-TMRZ Voltage between pin TMR1 0 H.A > |:Ich[tn1r} =10 I.LA -0.4 +3.5 A\
and pin TMR2
Vivi-Hyz voltage between pin HV1 normal operation, 50 no 410 #4410 WV
and pin HV2 mains surge
Currents
Iuv current on pin HV on both HY pins; -15 +15 ma
t < 2 ms, during mains
surge
General
Piot total power dissipation Tamp < 79 °C - 0.5 w
Toyg storage temperature -55 +150 °C
T; junction temperature —40 +150 °C
ESD
Vesp electrostatic discharge class 1
voltage human body model; [ - 1000 Vv
pins HV1 and HV2
human body model, - 4000 WV
all other pins
charged device 8 - 7s0 W
model; all pins
[1] Equivalent to discharging a 100 pF capacitor through a 1.5 ke series resistor.
[2] Equivalent to discharging a 200 pF capacitor through a 0.75 pH coil and a 10 © resistor.
9. Thermal characteristics
Table 4. Thermal characteristics
Symbol Parameter Conditions Typ Unit
Ring-ay thermal resistance from junction  in free air, JEDEC test 160 KW
to ambient board
Rinjz) thermal resistance from junction  in free air, JEDEC test 72 KW

to case

board
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10. Characteristics

Table 5.  Characteristics
Tame = 25 C; currents are positive when flowing into the IC; unless otherwise specified.

Symbeol Parameter Conditions Min Typ Max Unit
High voltage (pins HV1 and HV2)
Iy current on pin HY on both HY pins;
Vi = 90V,
Vo =50 WV
Vg < 1.2V 25 3.5 45 A
current limited; 18 2.3 28 mA
Vimr > 1.2V
Vetamp clamp voltage 475 500 525 v
Vinich) charge threshold voltage threshold 19 21 23 v
Zero-crossing mains
voltage
Timer (pins TMR1 and TMR2)
Vinaenen  discharge activation threshold to discharge the X 1.1 12 1.3 v
voltage capacitor
ldchitme) timer discharge current -1.20 -0.95 -0.70 pA

11. Application information

The TEA1708 is typically connected across the X capacitor. A metal oxide varistor is not
required to protect the IC because the device incorporates a high-voltage clamping circuit.
The IC is sufficiently protected for differential mode surge voltages up to 4 kV with only
two 200 kQ resistors (see Figure 4).

The discharge delay time is set externally using a low-voltage capacitor connected

between the TMR1 and TMR2 pins. Select a value between 10 nF and 22 nF for a mains
frequency of 50 Hz or 60 Hz. The minimum value is 10 nF which gives the smallest delay
time. Do not use values = 10 nF. They can lead to unwanted discharge of the X capacitor.

The delay time (i) for discharge can be calculated with Equation 1:

Vihiacrideh
;= C41'1|'1r ® 17‘ (1)
dch(tmmr)

If the low-voltage capacitor value is 22 nF the delay time is: 22 nF x j;'" j
L.

= 26 ms.

The discharge current is activated when the voltage across the device exceeds the
threshold zero-crossing mains voltage. The current is limited to =2.3 mA. When the
current < the current limit, Iy, is calculated with Equation 2:

cha (6~ ( Vxh(o}:} 47
Typy = Igpy ™ —% (RI+R2) (2)

When the X capacitor value is 330 nF and R1 = R2 = 200 kQ, the capacitor is discharged
to a voltage < 60 V at a mains of 230 V (AC) in 300 ms.
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Rz
200k}

10nF rg}— ACIDC application

N 83a-007782

Fig4. TEA1708T application diagram

Use R1=R2 = 200 kQ for X-capacitor values < 1.8 uF to ensure that the capacitor is
discharged to a voltage < 60 V within 2 seconds. Lowering R1 + R2, for faster discharge

or when a higher value for the X capacitor is required is possible but it decreases the
surge protection level.
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12. Package outline
S08: plastic small outline package: 8 leads; body width 3.9 mm S0T96-1
(1] 25 5 mm
[ TS S N O T R R
scale
DIMEMNSIONS (inch dimensions are derived from the original mm dimensions)
A 1
uniT [ Dol Ay | Az | Az | bp | e | D] E® | & | Hg | L g | @ v w y |z &
D25 | 145 048 | D25 50 4.0 6.2 1.0 0.7 07
mm 175 D.10 | 1.25 025 036 | 0.18 48 38 = 58 1.0% 04 0.6 028 | 0.28 o1 0.3 a®
o
. 0.010 | 0.057 . | 0.019 (D.0100| 0.20 0.16 0.244 0.038 | 0.028 M 0.028 o
inches | 0.0%2 | 5 ooa | o.osa | 207 | 0014 |ooo7s| o1a | 0.5 | 0% | 022s | “™*7 |oo1s | 0ozs | BOT | 00T | BO04 ) 005,
Notes
1. Plastic or metal protrusions of 0.15 mm ({D.008 inch) maximum per side are not included.
2. Plastic or metal protrusions of 0.25 mm (D.01 inch} maximum per side are not included.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC JEITA
s 1 E -1 e
50T86- 076E03 MS-012 == @ g
Fig5. Package outline SOT96-1(SO8g)




