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SVG*™*Q Series

Programmable Overvoltage Protector SVG170Q

Description

The systems described often have the need to source two
POTS (Plain Old Telephone Service) lines, one for a
telephone and the other for a facsimile machine. In a single
surface mount package, the SVG170Q protects the two
POTS line SLICs (Subscriber Line Interface Circuits) against

overvoltages caused by lightning, a.c. power contact and

induction.

The SVG170Q has an array of four buffered P-gate forward
conducting thyristors with twin commoned gates and a

common anode connection. Each thyristor cathode has a

separate terminal connection. An antiparallel anode-cathode

diode is connected across each thyristor. The buffer transistors reduce the gate supply current.

Positive overvoltages are clipped to common by forward conduction of the SVG170Q antiparallel diode. Negative
overvoltages are initially clipped close to the SLIC negative supply by emitter follower action of the SVG170Q
buffer transistor. If sufficient clipping current flows, the SVG170Q thyristor will regenerate and switch into a low
voltage on-state condition. As the overvoltage subsides, the high holding current of the SVG170Q prevents d.c.
latchup.

Package Top View and Device Symbol

G1,G2 G3.G4
ki,  sfke
G1,G2 { |2 7EA
G3,G4 |3 6fA
K3 ] l4 5f1K4 —i r—»

K1 K2 A A K3 K4

Features and application

Wide 0 to -170 V Programming Range

Low 5 mA max. Gate Triggering Current

High 150 mA min. (85°C) Holding Current

Independent Overvoltage Protection for Two SLICs in Short
WILL (Wireless In the Local Loop)

SOHO (Small Office Home Office)

FITL (Fibre In The Loop)

ISDN-TA (Integrated Services Digital Network - Terminal Adaptors)
DAML (Digital Added Main Line, Pair Gain)

MSL: Level 1 - unlimited
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Programmable Overvoltage Protector SVG170Q

Telecom Standards

®  |TU-T K.20/21/45

Rated for Common Impulse Waveforms

SVG170Q
IpPsm
Voltage Impulse Wave Shape Current Impulse Wave Shape A
10/1000 10/1000 30
10/700 5/310 40
2/10 2/10 120
Absolute Maximum Ratings, 0°C < TJ < 70°C (Unless Otherwise Noted)
Rating Symbol Value Unit
Repetitive peak off-state voltage, VGK =0 VbRM -170 \%
Repetitive peak gate-cathode voltage, VKA =0 VGKRM -167 \%
Non-repetitive peak on-state pulse current (see Notes 1 and 2)
10/1000 (Telcordia (Bellcore) GR-1089-CORE, Issue 2, February 1999, Section 4) | 30 A
PPSM
5/320 (ITU-T K.20, K.21& K.45, K.44 open-circuit voltage wave shape 10/700) 40
2/10 (Telcordia (Bellcore) GR-1089-CORE, Issue 2, February 1999, Section 4) 120
Non-repetitive peak on-state current, 50 Hz/60 Hz (see Notes 1 and 2)
0.1s 7
1s 2.7 A
5s Itsm 15 A
300s 0.45
900 s 0.43
Non-repetitive peak gate current, 1/2 us pulse, cathodes commoned (see Note 1) lesm 40 A
Operating free-air temperature range Ta -40 to +85 °C
Junction temperature Ty -40 to +150 °C
Storage temperature range Tsig -40 to +150 °C

NOTES: 1. Initially, the protector must be in thermal equilibrium. The surge may be repeated after the device returns to its initial conditions. Gate
voltage range is -20 V to -155 V.

2. These non-repetitive rated currents are peak values for either polarity. The rated current values may be applied to any cathode anode
terminal pair. Additionally, all cathode-anode terminal pairs may have their rated current values applied simultaneously (in this case
the anode terminal current will be four times the rated current value of an individual terminal pair).

Programmable Overvoltage Protector 2



é Senite -

International Ltd.,

SVG*™*Q Series

Programmable Overvoltage Protector SVG170Q

Recommended Operating Conditions

SVG170Q Min.  Typ. Max. Unit
Ce Gate decoupling capacitor 100 220 nF
Series resistor for GR-1089-CORE intra-building surge survival, section 4.5.9,
5 50 Q
tests 1 and 2
Rs
Series resistor for K.20, K.21 and K.45 coordination with a 400 V primary protector 10 50 Q

Electrical Characteristics, 0°C < TJ < 70°C (Unless Otherwise Noted)

Parameter Test Conditions Min  Typ Max Unit
-5 WA
Ib Off-state current Vb =Vprwm, Vek =0 T,=25°C
-50 MA
Ramp breakover  dV/dt <+100 V/us, di/dt = +10 A/us, ok o
Vo) voltage Vge =-100 V, Maximum ramp value = 10 A T,=25°C -112 v
Vigo) Impulse breakover  2/10 ps, Itm = -27 A, di/dt = -27 Alus, Rs =50 Q,

voltage Vos = -100 V, (see Note 1) sV

Gate-cathode
Vek@o)  impulse breakover

2/10 ps, ltm = -27 A, di/dt = -27 Alus, Rs =50 Q,

— 15 \Y
voltage Vee=-100V, (see Note 1)
Ve Forward voltage Ir =5A, tw =200 us 3 \%
Ramp peak e
Veru forward recovery UL 4978, dv/dt <£100 Y/ps, di/dt = £10 Alps, T,225°C 5 Vv
Maximum ramp value = £10 A
voltage
Impulse peak .
2/10 ps, ltm = -27 A, di/dt = -27 Alus,
VERM forward recovery Rs =50 Q, (see Note 1) 12 \%
voltage
Iy Holding current It =-1A, di/dt =1A/ms, Vgc =-100 V -150 mA
-5 A
loxs Gale reVerse Vs =Vex =Vxau, Vi =0 T)=25°C :
-50 MA
lor Gate trigger | _ap  >20 s, Vs = -100 V T,=25°C > mA
current ol = : 6 mA
Gate-cathode _ _
Vet trigger voltage It =-3A, tp(g) =20 us, Vee =-100V 2.5 V
Cathode-anode Vp=-3V 100 pF
Cka off-state f=1MHz, V4 =1V, Ig = 0, (see Note 2)
capacitance Vp=-48V 50 pF

NOTES: 1. GR-1089-CORE intra-building 2/10, 1.5 kV conditions with 20 MHz bandwidth. The diode forward recovery and the thyristor gate
impulse breakover (overshoot) are not strongly dependent of the SLIC supply voltage value (V).

2. These capacitance measurements employ a three terminal capacitance bridge incorporating a guard circuit. The unmeasured device
terminals are a.c. connected to the guard terminal of the bridge.

Thermal Characteristics

Parameter Test Conditions Min Typ Max Unit

TA =70 °C, EIA/JJESD51-3 PCB,

Resa  Junction to free air thermal resistance EIA/JESD51-2 environment, Ptot =0.52W 160 C/wW
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Parameter Measurement Information

PRINCIPAL TERMINAL V-1 CHARACTERISTIC GATE TRANSFER
CHARACTERISTIC
+i Cuadrant | il
L y Forward
Conduction
i Characteristic _ L
Legy (= Mgyl — - f 1 _
Il —— r; .................... I
IIIIIF
1IIIC.N'HEI:I
.,. lllr..._. v |I=.|_
v “ :D bk - +ig
"y
:
Viea,
-y
Ia 1.
Quadrant Il
Switching Iy

Characteristic

SVGEIT0OQ Principal Terminal and Gate Transfer Characteristics
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Product Dimensions

8-pin Small Outline Microelectronic Standard

Doos
Package MS-012, JEDEC Publication 95
¢ 4.80-5.00
(0.183-0.197) >
[ H M M M
5.80 - 6.20
(0228 - 0.244)
INDEX —i
3.81 - 4.00 \
(0150 - 0.157) —
/
A 4 |:| i:‘ i:‘ H
/’\ 4,60 - 5.21 N

135 -1.75 ) 7= Now 025-050_, 45 popy l¢ :
[.053-0.069] 3 Places 0.010-0.020) 0181 -0.205)
F N

A 4 ] |
MJ 0.36 - 0.51 . redr
0,004 -0.008] — FW —  Placan
%_’ Pin 1Sga;:ing
. 0490 - 0.229
6 places

. MILLIMETERS
DIMENSIONS ARE T

NOTES: A. Leads are within 0.25 (0.010) radius of true position at maximum material condition.
B. Body dimensions do not include mold flash or protrusion.
C. Mold flash or protrusion shall not exceed 0.15 (0.006).
D. Lead tips to be planar within +0.051 (0.002).

Programmable Overvoltage Protector



/ Se it.e. k

International Ltd.,

SVG*™*Q Series

Programmable Overvoltage Protector SVG170Q

Package Information

D008 Package (8-pin Small Outline) Single-Sprocket Tape

39[] 410 1.50 - 1.60

{059 - 063)
7.90- 840 195 205 0.40
‘_m —310) [0.018) g
loﬂﬂgg)mw

3@ 4 b : !
$ a\ q} @ m 11.70 - 12.30

(461 - 484)
s v

U
VAN S | l i
1—1%]-5 \—aﬁmw omw_j k Cover

{059) Tape

N ol I

Carrier Tape
Embossment

20-22
Direction of Feed —» (__grg._osy)_’ ¢

Y )

MILLIMETERS
DIMENSIONS ARE (INCHES)

NOTES: A. Taped devices are supplied on a reel of the following dimensions:-

. . 330 +0.0/-4.0
Reel diameter: [12.992 +0.07-157)
100+ 2.0
Reel hub diameter : 3937 = 079)
. 13.0+0.2
Reel axial hole: 15122 008)

B. 2500 devices are on a reel.

Reflow Soldering and Rework Recommendations

Recommended reflow methods, Recommended reflow methods: IR, Vapor phase oven, hot air oven, wave solder.
Devices can be cleaned using standard industry methods and solvents.

If a device is removed from the board, it should be discarded and replaced with a new device.

Leaded devices are not designed to be compatible with wave soldering manufacturing operations.

Lead free reflow curve.

JEDEC 020D suggested reflow profile

Temperature [ °C ]

TP L +260°C OVER
+255°C
250 Avg. Ramp-up
TL  :+217°C  +3°Cls Nax
| Tomax; +200°C / 905 to 1508

ts
T60s to 1805 *
(4150 10 +200°C)

Time +25°C to Peak

L L 1 L L il i il H il i L
0 60 120 180 240 300 360 420 480 540 600 660 720 780
Time[s]
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Reel Dimension SOP-8 Package Reel
» g 17.40 MAX.
=
3280-3320 - — - - - - 985-1015
12.8-135 | 4L

—> —— 12.40-14.40

DIMENSIONS ARE: MILLIMETERS

Marking and Order Information

Part Number System SVG 170

Q
Product Series I——— Dual Port

Voltage Rating

Order Information

Device Package Net Weight Carrier Quantity HSF Status

SVG170Q SOP-8 0.0791g Tape & Reel 2,500pcs/reel RoHS compliant

Operating temperature range
LUK TAEIRE: -65C~150°C
Storage temperature range

] LURZ A7 il [ -65°C~150°C
MSL : moisture sensitivity level
MSL : 1-unlimited

ESDi#FE R
IESD Immunity(HBM): JESD22 Class 3B, 28KV
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How To Order

Device Package Carrier Marking Code Standard Quantity
SVG170Q SOP Package Embossed Tape Reeled G170Q 2500pcs

NOTE:

Semitel Electronics. a division of Semitel International. Makes no representations or warranties with respect to the accuracy or
completeness of the contents of this publication and reserves the right to make changes to specifications and product descriptions
at any time without notice.

The products described in this document are not designed, intended, authorized or warranted for use as components in systems
intended for surgical implant into the body, or in other applications intended to support or sustain life, or where malfunction of
Semitel’'s product may result in direct physical harm, injury, or death to a person or severe property or environmental damage.

Semitel Electronics, reserves the right to discontinue or make changes to its products at any time without notice.

For additional information, please contact your local Sales Representative.
©Copyright 2005, Semitel International Ltd.

.® is a registered trademark of Semitel International Ltd.

Ose i

All rights reserved.

& CAUTION:

Operation beyond the maximum ratings or improper use may result in device damage and possible electrical arcing and flame.
The devices are intended for protection against occasional over-current or over temperature fault conditions and should not be
used when repeated fault conditions or prolonged trip events are anticipated. Device performance can be impacted negatively if
devices are handled in a manner inconsistent with recommended electronic, thermal, and mechanical procedures for electronic

components.

Contact information

Reuv. letter B Date Jan. 15.2011
SEMITEL INTERNATIONAL LIMITED
12F, No 183, Sec 1 Datong Rd, xizhi Dist Taipei/ Taiwan Design Check Audit Approve
Te: 886-2-86922121 Fax: 886-2-26483379 .

Leo David Ken Takuya

Sales contact - takuya.lin@semitelint.com
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